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M UKI UK‘IO‘I EUROPE’S FASTEST SELLING
ONE BOARD COMPUTER
* 6502 based system — best value for money on the market.

* Powerful 8K Basic — Fastest around % Full Qwerty Keyboard % 4K
RAM Expandable to 8K on board. * Power supply and RF Modulator on
board. * No Extras needed — Plug-in and go. % Kansas City Tape
Interface on board. * Free Sampler Tape including powerful Dissassempler

and Monitor with each Kit. % If you want to learn about Micros, but
did'nt know which machine to buy then this is the machine for you.

AVAILABLE READY
ASSEMBLED & TESTED
READY TO GO FOR £249 + vat

Build, Understand and Program KIT ONLY £199 + VAT
vour own Computer for NO EXTRAS NEEDED

onty a small outlay

Specially designed case for Compukit n orange ' black H p . o
l ually designed case for Compukit in arands 6502 Assembler/Editor for Compukit £14-90 ;|

The Compukit UK101 comes in kit form with all the parts necessary to be up and working, supplied. No extras are
needed. Ater plugging in just press the reset keys and the whole world of computing is at your fingertips. Should you
wish to work in the machine code of the 6502 then just press the M key and the machine will be ready to execute your

Simple Soldering due 1o clear and concise commands and programs. By pressing the C key the world of Basic is open to you.
instructions comoiled by This machine is ideal to the computing student or Maths studers, ideal to teach your children arithmetic, and is also great
Dr. A.A. Berk, BSc PhD _WESE,
P Because of the enormous volume of users of this kit we are able to offer a new reduced price of £199 + VAT j

MHZ Super Quality Modulators £4.90\® y
B6MHz Standard Moduiators £2.90 s
C12 Computer Grade Cassettes 10 for £4.00
Super Multi-ral P S U. +5 -5 ~12v £29.50
Nasc.om | with Nas-sys Special Price

Kit Limited quantities £125.00
Assembled £140.00

.=... NASCOM-2\%. ¥ (|, £399
ﬁ MICRO- L Al
, COMPUTER

TRS80 LEVEL 2 16K

Fullv converted to UK TV Standard Comes conplete witt
ETI Breakout Game — Chlp and PCB £9.90 easy 10 follow manuals UK Power Supply  Casselte | eads
Sampie tape s Special hox 1o enable you 10 plug nto your
$100 Expansion Motherboard for Microprocessors 7804 8 bit CPU This will run at 4MH2 - (vw Réﬁ]m;:gs(;? *s°;,{;’v§,‘,;”,‘§$aﬁ§g.‘;5 S BB
Nascom | £39.00 but 15 selectahle netween 1/2 4 MHz This CPU has now h ) ﬂ
been generally accepted as the most powerful, 8 bit pro-
Anadex Printer Paper — 2000 sheets  £25.00 cessor on the market
- AR */ NEW REDUC - 2
Floppy Disks 5% "' Hard & Soft Keyboard New expandea 57 key Licon solid state U ED T~
keyhoard especially bult for Nascom Uses standard PRICES
Sectored £3.50 Nascom, monitor controlled, decoding
- T.V. The v pedk to peak video signal can drive a monitor
Floppy Disk Library Case b £3.50 directly and 1s also fed to the on-board modulator to drive 8K £449 . il
the domestic TV VAT - %
Lexicon Language Translator £125.00 1.0. On-board UART tInt 8402) which provides seral 16K £549 . ~
handiing for the on board casselte nterface or 1he‘ . ‘.
Modules for Lexicon £29.00 RS232 '20mA teletype interface
' The cassette interface 1s Kansas City stAndard at erther 300 32K £649
Eprom Boards £63.00 or 1200 baud This is a ink option on the NASCOM-2 RRP £79
The RS232 and 20mA loop connector will interface directly
8K Static R B d S100 £110.00 into any standard teletype for 32K The PEDIGREE PETS
tatic ham poards — " The input and output sides of the UART are independently -
switchable between any of the options Veiv popular fur home & business use 8K Microsott Basicin
Grandstand Video Game £59.00 e 1t is possible to house mput on the cassette and output ROM 8K Pet 32K & 16K with new improved keyboard
" on the printer All with green screen
sy Extra cassette aeck £85 Full range of software avaitanle
r for Grandstand £11.99 PIO There 15 also a totally uncommitted Parallel 1°'0 \ ¢ 7
e GO d {MK3881) giving 16, programmable, 1/O fines. These are L4 .
George Risk Asc Ke\/board £39.00 addressable as 2 x 8 hit ports with complete handshake
cantrols

video 100

12" BLACK & WHITE
LOW COST VIDEO

Documentation Full construction article s provided for
Can“dges for Atan those who buy a kit and an extensive software manual 1s pro
— Full Range in Stock £13.90 vided for the monitor and Basic

Basic The Nascom 2 contains a full 8K Microsoft Basic in
one ROM chip with addtonal features ke DEEK, DOKE,

Interface PET IEEE ~ Centronics Parallel

SET, RESET for simple programming MONITOR
Not decoded £49.00 | o\ With free 16K RAM board ﬁ RRP £79
Decoded £77.00
*/only £295 . var TRS80 only £69 -
interface to Centronics parallel for Expand sour 1RS80 by EXPANSION
TRS80 £75.,00 32{{ b * ® |deal for home, personal and business computer systems
32K Mernar, on board ’b ]NTERFACE ® 127 diagonal video monitor @ Composite video input
£ 162 22 50 Certronics parailel port ® Composite video input ® Compatible with many com-
Verocases for Nascom etc. £22. Disk controlier card Real - puter systems ® Solid-state circuitry for a stable & sharp
wme clock Requires Level picture ® Video bandwidth - 12MHz + 3DB @ Input im-
Ke\/board Cases £9.90 Il Basic Irtertace for 2 pedance -75 Ohms ® Resolution - 650 lines Minimum in
cassette decks complete . Central 80% of CRT; 550 Lines Minimum beyond central
5 Electric Pencll for TRS80 £29.00ﬁ o it power supply \30% ﬂ

Please add VAT to all prices — Delivery at cost. will be advised at time of purchase. Please make
cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting
BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

CREDIT FACILITIES ARRANGED — send S.A.E. for application form.

14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G
Telephone: 01-441 2922 (Sales) 01-449 6596

e OPEN - 10 am - 7 pm — Monday to Saturday n “p COMPUTER
COMPONENT

) pi‘,';g‘,’,ﬁ ég:ﬂ:ﬁ:g'g?g}ﬂt Close to New Barnet BR Station — Moorgate Line.

(Part (Part of the Compshop Ltd. Group)
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CONSTRUCTIONAL PROJECTS

CHIP CHECKER by L. V. Cooper : 25
Versatile i.c. tester

PRESCALER by Michael Tooley B.A. and David Whitfield B.A., M.Sc. 343
V.H.F. accessory for the DFM

PE CONGRESS Part 1 by Graham Jackson _ 38
Hi-fi stereo amplifier

PE TRAVELLER 70
Part 2—Installation and Suppression

2 WIRE TRAIN CONTROLLER Part 1 by J. Milne 72

Allows independent control over four channels

GENERAL FEATURES

EDUKIT REVIEWED by Mike Abbott 22

A really low cost learning tool

SEMICONDUCTOR UPDATE by R. W. Coles 24
ZMOQOS F.ET. AG1000 U101

POWER SUPPLIES FOR M.P.U.s Part 1 by A. Clements 54
Design basics for adequate supplies .
MICROBUS by D.J.D. , 60

Programming problems—low cost SC/MP system—Hex keyboard/display

INGENUITY UNLIMITED 64
Model Railway Controller—Metal Detector—Low Noise Mic Pre-amp

NEWS AND COMMENT

EDITORIAL 17
MARKET PLACE 18
INDUSTRY NOTEBOOK by Nexus 33
MICRO-PROMPT 63
SPACEWATCH by Frank W. Hyde 66
SPEAKER OFFER 68
COUNTDOWN 71

PATENTS REVIEW 79

READOUT ' 80
BOOK REVIEWS 80
POINTS ARISING 80
SPECIAL SUPPLEMENT

VIDEO FOR EVERYONE by G. K. Gardner 44

State of the art and the future

QUR MAY ISSUE WILL BE ON SALE FRIDAY, 11 APRIL 1980
{for details of contents see page 37)

© IPC Magazines Limited 1880. 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. Al reasonable
precautions are taken by PRACTICAL ELECTRONICS to efsure 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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TRANSISTORS ‘ ’ ANTEX
s, Blagors wrlenae sz Bl g | Soldering
AC176 25 [BC308B 12| gign 28l TiP3ac _75[2N130s 38 Irons
2218 50 TIP35A 2N1307 50
AC127 ac338 12| BFY 3] Cisw 395
AC128 20 lgc335 12 BFYS] 21 Te3sC qas %mggg ] CX17W 396
33/35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND ﬁg:i; 28 gczal g; g‘ggé 32| 1iP3sc  188|5N16718 215 ggg\}vsw g;g
MAIL ORDER. CALLERS WELCOME. Tel, Watford 405889 Aoy 24 Bcdey 127 Brves  aaiTieain  B0|2N2310A"22 Soare bits a8
AG17 B&ail  ag|BFY81 s
z FULLY GUARANTEED. ORDERS 80 TIP42A 2N2221A
Ty DPEAV‘}%ED?EBI;‘A;“V, nnezyhfg%s;rscp%nso TERMS OF BUSINESS: ﬁ?}}; 60 [BS317 ‘,‘8 22138 28 TIP42B % 2N2222A %E ironiztandl150
CASH/CHEQUE/P.0.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND | scy1s 60 [BC247 7lesxos  as|meizo  Z0|oN23e0A 18 L
EDUCATIONAL INSTITUTIONS. OFFIGIAL onoEns ACCEPTED. TELEPMONE | ACy20 53 [3G210: 10{BSvooa 18| T121  0|7N76de 48 X /vtgw Wi
ORDERS BY ACCESS NOW ACCEPTED (Minimum order :hm ACY21 35 | gc357 15] BU1O 115§ TIP141 138 2N2784 2 {TE AS/) o
D EXPORT INGUIRY WELCOME. P & P ADD 30p TO AL OROERS UNDER Acvaz 60 |BC257 15180005 128|Tieiaz  12Banzsos 24 I peile wiap
£10:00. GVERSEAS ORDERS POSTAGE AT COST ACY28 80 1pcsso  10[BUZ08  218| TIP1A7  18512N2905A 2 g 1% 20
Export orders no VAT. Applicable to U.K. Customers onty. Uniess | 25733 82 BCY70 18| MGgoor 179|TiP3058  48[2N2907a 22 |16pin  13p asp
VAT stated otherwise, all prices are exclusive of VAT. Please 18%to | Anqe7 a2 |BCYZ 16 | MJyagr  178|TISa3 3012N2926G 10 |[18pn 18p 52p
the total cost. AD162 42 [BCY72Z  JB1Nn0dss 90| T1S4d 4515N3053 19 |20pin 22p 65p
We stock many more items. It pays 10 visit us. We are situated behind Watford | 1¢ 4 60 BD}%‘ 98 | MIE340 54| TIS45 451oN3054 55 |22pn  25p 70p
Football Ground. Nearest Undovground/Br Rnll Station: Watford High Street. AF115 60 BD\gi 115 | MJE370 58] TIS88A 35|2nN3055 48 24pin 36p 78p
Open Monday to Saturday 9 a.m.-6 p.m. Ample Free Car Parking space available. AF116 60 gg131 42 | MJE371 54 ng? gg %mgggﬁ 1;2 gg pl: 39 182:
AfF117 70 {BB13) 42| MiE2955 108|T) 24 B8 j3opin o 108
LYESTER CAPACITORS: (Axial Lead Type) AF118 75 50 | MJE3055 201 ZTX107 2N3663 P P 109%
OOV T e s, 47 68, 10n, 150, 9p: 181 10p; 220, 33 119470, 68n 14p; | AF1ZS 40 BD133  30|mprio2 ee|zTx108 11]3n3700 10 “SPECIAL
1000 178 1500 220n 24p; 330n, 470n 41p; 650n 48p; 1uF 64p; 212 82p. AF178 78 15p136 30| Meeio3  361ZTX109  3412N3703 10
160V: 10 ' 12’n 39n, 1 On 150n, 220n ¥1p, 330n, 470n 19p; 680n lyF 22p; 2 2uF BC107 10 BD137 30| MPFioa 36 ZTX212 2N3704 OFFER
32 47yF36 BC1078 12 [gpy33 35| MPFi05 36| ZTX300 }g 2N3705 }8 781 v
1000V 10n. 151 20p; 22n 22p; 47n 26p; 100n 38p; 4700 §3p; 14F 175p. BC108 10 |BD13g 30§ MPEIOS a012T%301  203N37%¢ 19 555 20
80120 2114 435
16|2ZTX303  25]2N3708 11
POLVESTER{RADIAILEAD/CAPACITORS 12501 A oucs | BioeC  1aiEo14a 138 MPSa%S 23|Zixaoa  1703N3zos 11 2708 675
10n, 15n, 22n, 27n Sp 33n, 47n 68n, 100n 7p; 150r\ 10p, 220n, 40KHz 380p pr. 8C1098 12 BD145 o | Mpsass 22 7TX314 24|2n3710 10 TM$2716
330n 13p; 470n 17p; 680n 19p; 1y 22p; 145 PPr. BC109C 12 gg%gg 1;0 mpSaSe 2271320 30 %N%?%} 1;3 3 rail 1
TROLYTIC CAPACITORS: (Valuesare myF) BC140 26 MPSUO2 68fZTX326
500V 0°40p,47 68p; 260V: 100 65p; 63V:0-47,1.0,1°5,2:2,2°5,3.3,4.7.6:8.80; | 14y 26 |BD378 20| mMpSUos so|ZTx3a1  20{2N3772 196 ( Access
18, 15,22 10p; 32. 47, 50 120 63, 100, 27p; 50v: 50, 100, 220 26p; 470 32p; | BC143 26 |B0234 32| 5208 S0|Zrxsoo  1512N3773 288
40V: 25 33,F Bp; 100 12p; 2300, 3300 85p; 4700 98p; 3BV: 10_33 f BC147 9|BD517  Jo|mpsuss es|ZTX501  15|2N3818 “20
3%, 470p3'2p,100050 1260’ 10, 22, 47,80, 100 Bp; 160, 220, 250 18p; 470 28p; 640 | Berars 19 BDegsA 83| Pauss 58| ZTX502 17383820 45 :
1000 35p; 1500 40p: 200 45p; 3300 77p; 27883'5',, 18v:10, 40,47 7p; 100, 125 BC148 8 |apvsg 170 | MPSUSS 60 L - %‘Séé 129 |
; 470 20p; 1000, 1500 3 8C148 C
R AN TV RE: 4500 ?oom: 180p; 70V: ‘4700 168p; 64V: 2500 110, :3300180p; | BCiasc 10 BE1le Biocos  170]|ZTXs3: 251203806 90 =
BOV: 3200 80p; 3300 136p. 40V: 15,000 399p; 4700, 130p; 4000 93p; 3300 98p: | BC14g 9|35, 2a|0C2s  120171Xs50  2Bi2N3s0s 20 CMOS
So00, 2200 90n; 2000 + 2840, 120p; 0V: 000, 25V TE 000 1965 5400 1208; | 85123 48 BF178  28|0C35  128|40250  BE|2N3s0a 18
4700 100p; 3350 85p; 2200 60p. BC193 201ari7o 30| 0C36  130f4025) Nooee B (CONT.)
BFI180 38
[ TANTALUM ~BEAD ~ CAPACITORS N BCI1E7 10 Ca2 48|40313  125|2N3037 82 2081 20
38V:0,14F 022,033 ‘?1 50,88,10. o ao b 25w Lo0 & 0 BW sciss 10 Eroy po §8ﬁ ssldoais B8 [anaons 17 4082 21
Linear values, BC159 1|8F196 12
150 . 16V: 104F 13p each 30(40317  82|2n4062 17 4086 73
16V 155, 22 259 47, 100, 80p; 220 gg%ﬂzmﬁlﬁ"le“'“n"“”’ Snae 2 | BG18oa R |EE1ez 1210878 38ldc3is  71[5Naces s 2088 150
70 104: 15, 23 33 20p; 100 36p; SKO-2MQ single gang h é5p | BClesc 105 18l oc7i 28/40320 2N4427 75 4093 78
gang D/P switc) p BF199 18
6V: 47, 68, 100 25p; 3V: 100 20p. T o e e ireo 780 | BCigoc 10 |BE123 2 oc72 35/40361 4z |2N4823 65 1004 190
MYLAR FILM CAPACITORS BC170 15 | BF256 go 0Cc74 501382(6)(25 o 2N4857,9 gg 4095 }32
100V:0.001,0-002,0 005,0-014F 6p | SLIDER POTENTIOMETERS BC171 11 groaan 28] 0C76 asja040e 85 |2nds7] S50 4096 108
0015,0-02,0-03,0 04,0 05, 0.056,F 7P 0-25W log and linear vaiues 60mm track B8C172 11| BF2448 29} OC81 35 o 70 N49 4097 37.
0-14F8p,0'210p. 50V:0'474F 12p | EKQ 500KQ Single gang BC173 1 0C82 5014040 2N5135 42 4098 110
Al > 10KQ 500K DSalgang :8: BC177 15 B;%gg 28] ocs3 48/40411 280 {2N5136 42 4099 145
CERAMIC CAPACITORS 50V Self-Stick graduated Alum. Bezels %p | BCI78 18 EEE 300c8e X 40417 €8 12Ns138 20 4160 109
Range: 0 5pF to 10nF 4p BF258 2
85 40468 2N5179 4162 108
Sni22nGA3onEATOGSR _ MOONE 7R, pnssnrgrsanpyersgsm" 2 818y loleraso 28 98179 88140594 98 loNe1go 8o 4163 109
OgIVRR00 22 Niniver 100 | BE 19{eF27a 38 40595 2N5191 70 4174 110
POLYSTYRENE CAPACITORS: DI 0 Malonzy ™ [arasy] 1109 Beiss 1oBraze  3s{0C300 48RS SNS30S 2175 99
10pF to 1nF, 6p. 1-5nF to 47nF 10p. - ] il BC18IL 10 Sgggg gg TIP29A 44 28232 12; 5#2225 gg 2183 ;gg
SILVER MICA (o) TRIMMERS miniature |RESISTORS-Erie make 5% caoon | BC183- 10 BEal0 BB Tie258  E8lonesy 28 |5Nmdss 32 2409 720
FORTACTIS ) 833 RS §E’)f,s3'3.50ps p |Vimiatre gl Sabity. on NoSo. | BC187 22 |perso 28 e, BliNess  IopbNses: s )5 38
s el BT RN v 1m0
2261 ' 202-4 B8C213 9 |gre 24 oc 43
N e O L R A
3-0pF; 10-80p o = BC212 10
ggg SSQGALOchGOO k 25-200pF 33p [1%0swsin-ME24 8p em | 3C213 10 Benos  19%|TiP32a  aol2nois 33 f3Niso 112 4422 545
P p ea H— 100-500pF 45p [100 - price applies 1o Resistors of each type | pCo37 10 | BFx84 26 | TIP32C 55/2N1131 22 4433 995
5000, 2200 28p. | | 400-12500F 58p_|not mixed walues. BC238 10 ]Brxgs 28/ TIP33A  54J2N1132 24 - o RoZo
b b 7014
g 5
LINEAR  1ih7219% '980 [ Nesosa 120 COMPUTER|VDUIC'S 1,070 20 | 741501 801 74LS 15132 95 1soo0 128 | 4015 82 [ 2650 298
IC's IMITZLZAI T30 |INESSS i%lic's SFsB010> 208 | 7478 20 | 74185 304 1s00 " 11|iS136 88| LS203 128 | 4016 45 | 322}
75h D130 452 170 7475 23 (501 11]1S138 85 15295 185 ao5r 895
o cspn  3eD130 50 |NE2SZV 178121922 228 lswrazes 63 |7%8 32 | 74167 1101 1S5, 12| (S139 88 | IS208 6B | 4018 87 | 4490F @95
709 F s 29 |NEs70 3781500 195 |SN74lSies 118 | J4g0 3 g 74170 89| (303 1215145 108 | L5099 468 | 4019 48 | 4490V 528
723 14pin - 38} (M301A 23 |RCaj36D 11021142500 520 |onJe5262 895 | 7451 sae] 74172 380| 1So; 123147 170 | (S300 175 4020 99 f4501 19
721 8 pin 17 tMBOST % RC4136 -2 "5439 SN75450 120 | 7,5, 49 | 74173 65| (sos 23| (3148 173 | LS302 175 | 4021 105 2805 69
747C 14 pin 78] tM3o3n 80 S5568 598 2114-450ns SN75451 70 | 7483 a1 74174 80| (508 22| {5151 96 | (S323 468 | 4022 95 2835 75
TapSgtpn T8IM31iH 8O SG3a02 95 | 2708 875 |N79452  701735: g0 | 74175 75| (S0 22| 1S193 76 | LS324 240 | 4023 22 (4535 7S
7538pin 1801 (M324A 45 | SNJGOTIN 00| doss X 'Jae |SMi24S4 228 )7ags 52 | 74178 B0 S0 20( 13155 96 | (3325 290 | 4024 &6 | 4506 51
= 128} sz 45 | SN76013N_160|4047 750 |TMS6011 355 | 7432 33 | 74177 as| 2)7 33| 12122 ae| (3338 3 4025 13 | 4507 58
V0212 880 M3T a0 | SN7E01IND 130 6502 o |TTL74 7489 120 | 74178 [S12 23| (Si57 76| (5327 286 | 4026 180 | 4508 238
AY-1.1313A 660] [m345 128 | 2N76D18 148} 6 (TEXAS) 740 23 | 74180 45| (513 38| iSise 6| (S327 286 | 4027 48 | 4510 39
AY-1-1370 315((M379 375 | SNoeosaND 138 ags’ 380|400 11 7491 27 | 74181 1101 1514 75| 1S160 128 | (S346 185 4028 81 1as12 s8
AY-1-5050 190|1M380 80 | SN2023ND 1381 8821 528 17407 1 7492 28 | 74182 35| (515 30| LS161 98| L5347 206 039 29 12213 206
AVi o9 148  tnaein 145 | SNIGTISN 18| ficoo ‘G0 (raox 11 743 22| /4158 E5| S0 20 iSier 13m| isads yms | 400 S8 431 298
AY-1-6721/6 1951 (M387 125 |3n76131 11074204 73 |7403 12 1452 %8| 74188 178 132 4032 100 | 4515 299
3 2 7495 30 (S22 22 is164 114 | (S353 228
V31015 BE0fimase 99| SN76227N 981748732  3so [7404 12 7498 34 | 74190 as| (255 $185 75| (3385 es | 4033 148 | 4516 120
NI delung mlouenn melitde AR ne B B8 #1159 SISE G| L )i ne | B
AY 51013 450 7407 30 74100 75 1S28 48| LS168 1 367 2 %
5 LM733 125 (SP8629 3001745188 210 74104 65 | 74193 451 (S30 22| (S169 150 { 13368 66 | 4036 335
AY-51730 a59|M1458 80 [TAAG21AX1250 745185 158 7308 18 74105 @6 | 74194 421 [S37 27| (S170 288 | LS373 180 | 4037 100 | 4520 108
AY-5.1315 660) LM3200 60 [TAAGBIA  185|745104 750 7208 13 74107 30 | 74195 401 (533 39| US173 105 | L5372 165 | 4038 108 | 2527 220
AY-5-1317A630{ LM3909N 70 | TAA960 320745195 795 |7210 12 74109 32 | 74196 47} (S37 39| (S172 106 | 15377 212 | 4039 320 | 4322 149
AY-5-3500 §10 | LM3911 125 { TAD 100 159} 745241 195 7412 18 74110 38 74197 80} [g3p 39| (S175 110 | LS378 184 | 4040 105 1527 152
AY-53507A415 |LM3914 240 {TBA120S 701745062 895 |791% 1% 74111 B0 | 74198 1501 (520 28| (5181 398 | LS379 215 | 4041 80 | 4527
AY-5-4007D 638 | LM13600 135 |TBAS40 2201745087 325 |/3.3 20 74112 g8 | 74199 150 | (545 58| 15183 298 | (S38a BE | 4042 75 | 4528 99
AY-5-8100 736 |M252AA 625 |TBAS50Q 330(745288 210 |/14 32 74116 120 | 74221 132 547 63| 5189 348 | LS385 155 | 4043 94 [ 2529 148
AY-3-8910 875 |M253AA 795 | TBAGA1-A12/ 1745470 326 |7416 23 74118 56 | 74246 204 | 543 120 | LS190 140 | LS386 86 | 4044 95 [ 2530 88
MANUAL = 95|MCi204 280 |BX10rBX11280]745470 1180 /47 29 74119 g9 | 74247 2041 (549 120 (5191 140 [ LS390 230 | 4045 145 [ 4531 138
CA3011 110 | MC1301 79 |TBAGS! 1301745475 826 |90 O3 74120 79 | 74248 2401 (551 24| (5192 132 | L5393 230 | 4046 128 [ 2332 118
CA3014 157 |MC1303 88 |TBABOO 20| 8060 TBA 15022 19 74121 25 | 74249 2 LS54 28| 1S793 130 | LS395 218 | 4047 87 | /533 278
CA3018 681 MC1304P 260 [T8A8105 95! 8085 TBA |7053 17 74122 32 | 74251 1251 1555 30| 1S194 166 | L5396 215 | 4048 58 | 4330 383
CA3019 70'|MC1310P 150 | TBAB20 J0l81Lses 125 |7A43 14 74123 35 | 74265 631 (563 150 | 1S195 136 | L5398 276 | 4049 48 | 4538 142
Subiy R MCniDo i\l zifice B ) LB @R m R IOG e s am B0 &8 e
3 191 | MC1458 37 74126 32 L574 4115197 140 5
oA .80 MC1295  3so |IGA%8S | 1204 Av-5 2376 930 2 1 74128 @0 | 74279 118 | (375 48| (220 34% | L5447 144 | 4052 13 ]
CA3035  235|mCi4o6L 92 |IDAI004 2991 CP1SIO 920 |/A%5 13 74132 a1 | 74367 90| 576 40| 5231 96 | LS490 180 | 4053 4550 398
CA3036 118 IMmCis96 225 [1DA1908 310 mciass 88 7720 12 74136 g5 [ 74368 781 1S78 40| (S74p 236 | L5668 182 | 4054 110 | 3250 I,
CA3043  275iMCi710 79 |TBA1%22 JIByMcI4ss - 90 1238 2o 74141 g5 | 74390 120 | 1583 115 | (52471 231 | LS669 182 | 4055 128 | 7004 130
CAsois  3es|MSIZ19 (29 |tDatoza Imciada1r o88 7433 20 74142 g0 | 74298 185 | [Ss5 118 (3542 232 | L5670 248 | 4056 135 ] 4556 72
Ca3046 210 |MC3340p 120 |IDA2020 320 MC14412 1080 7438 17 74143 250 | 75108 350 | |S36 43| (3543 232 | LS6731050 | 4057 1950 2558 105
CA3048 214 |mC3360p 120 | TLOGIC Sa|mKkaoz74k 328 T8 1 74144 250 | 75150 178 | 1550 38| (5244 155 | L56741450 | 4059 480 | 4358 2108
CA3075 213 /MC3a01 62 |-082CP  125,mKk4027-2 470 17020 11 74145 “5o | 75491 92 | [So1 104 | (3545 270 | LS6771080 | 4060 115 | 4359 378
CA080E 65 |MC3as  18p {ILOS3CN 188 MKa0373 aas |74 82 74147 g9 | 75492 82 | (392 89 | Lo34 20 4061 1425 | 4560 210
CA3081 190 [mrCeodo 97 |TLO7ICE 48 |MKs027-4 380 7055 3o 74148 g0 LS93 89| 5248 190 4002 998 | U562 533
CAZ089E 215 |\Mks0398 635 |TLO72CP 90 MKA11e-41028 7900 29 74150 50 LS95 116 | is249 190 | CMOS | 4063 110 | 5708 222
CA3090AQ 375 [ms303 635 | TLOTACN 120 | MKAT18- 7445 43 74151 33 (596 116 |S251 134 [ 4000 14 | 4066 S8 | 385 323
GA3izs - 130 |wmssor 1275 TLOBICE 321R0-3-2513 650  |7.,8 a3 74153 37 LS107 44115253 142 [ 4001 16 | 4987 389 | 456y 280
CA3130 90 Imms7ieo 620 (TLOB2CE 20 |TMS2716 7447 43 74154 59 | AF L8109 85| 15257 110 | 4002 18 | 4968 22 17755 50
CA3140 48 |mSMs526 850 { FLO83 Sol@ris) 1750 (7340 23 74155 3¢ | (TEXAS) LS112 §5|U5758 110 | 4006 &7 | 4959 20 1,208 o
CA3160 95 [NE518 210 | TLOBACP 120 TMS 4027-25326 (7450  qg 74156 36 | 74L00 65115113 50 |1s259 160 | 4007 18 | 2070 32 | Gg.T 555
ICL7106  795(NEsazk 210 [UAAITO 1301TVMS 4035 250 (7,27 12 74157 36 | 74130 70 | (5112 L5261 450 | 4008 82 | 4971 21 13250 359
7138 33 |NERS 185 |JAAIS0 180 [TMS4039 280 (7331 13 74159 120 | 74L47 599 | 15122 701(S26e 52 | 4009 38 | 4972 21 (2755 3R
ICL8038CC_ 340 INES55 20 {ZN414 130 |IMS 4045 1083  |7.2; 42 74160 45 | 74L75 298 | 1S123 70| 18273 2a4 | 4010 38 21 lass1 63
ICM7205 1150 INEsseps b5 |ZNA24E 23D 1z80CPU2.5930 (7,85 33 74161 48 | 74185 825 | (S124 180 | 19275 250 | 4011 26 | 4075 23 14385 108
ICM7215 '1050 kNE5 325 | ZN1250 260 |2894M 1093|7470 23 74162 48 | 7AL1Z1150 | 15125 180 | 15779 66 4010 18 | 4076 B8 | qics ‘g
L:gm;%:g@:gssg mggg;B 351)3 ZN1040E 685 |780CcTC  Bes 7472 23 74163 48 L L5280 250 |l4013 42 | 4077 30 y
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OPTO ELECTRONICS  |VOLTAGE R
WATFORD ELECTRONICS ; iy roy EQULANGRS Freq. Stab:0,0005%
;:g}; $rr 125" ;g 12\6 ;g?g ::gl; ;g?g §§°p Deviation: +5KHz {max.} Var reactance
. . . low system.
(Continued from opposite side) TIL2200 5 Red 15 [15v 7815 145p g Ot-sot Freq: +600KHz for repeater
0 2" Yellow, green 18V 7818 145p —_ Tone burst freq: 1750Hz
DIODES BRIDGE SPEAKERS | and Amber 1A T0220 Plastic Casing Comm. System. Simplex & semidupl
AA119 15 | RECTIFIERS 800.3W Rectangular LEDS. 5V 7805 65p 7905 75p o 1.85yx 285 7%":( semiduplex
AAI20 25 |(plasticcase) {27 2§ 78 | fed CreenandYelow 38 |15v 7812 68p 7912 75p T e
Aazis  1s | 1AR0¥ 201284 78 | BRET) 83 [15v 7815 esp 7915 75p LD e il
BA100 10 Jov 32 (49025 88 0371 intaRedemin 40 |18V 7818 65p 7918 78p ariable sq :
1A200V 25 (64025 80 TIL32 Infra Red femit) 58 |24V 7824  €5p Circuit: Dquble Superheterodyne
8A102 15 ;2//888& gz Q E:‘W 250 | SFH205 (detector) 0 {100mA TO92 Plastic Casing Freg: 144.000MHz to 144.995. Inter. Freq: 1st 10.7MHz, 2nd 455KHz
8Y100 24 X TIL78 (detector 5V 78L05 3 79L05 65, Chanl: 800 (5KHz step) Sensitivity: Better than —6db for 20db
2A/50v 35 | 803w ’ 0p »
BY126 12 20100V 44 | §xd” 160 | OPTO isolators Y 78162 30p — Ant. Imp: 500Q unbalanced
8Y127 12 22//200\, 46 T o117 ¥ 13\6 ;gﬁg gg: . = Power Source: 13.6V DC {11.5t0 16V)  Freg. Stab: 0.0005%
CRO33 157 | 2A/400v 53 or 79L12 65p 6A, —ve ground. A.F. Qutput Power: More than 2W
0AS 75 | 2A/600V 65 ALUM‘:,BOXI S 0 18v 78L15 30p 79L16 @Sp Transmitter: PPL controlled Dynamic microphone has curly
4A/100V 72 | 3x2x1 55 | 7 Segment Displays N
0A47 12 6A/100V 73 | 23x5x 13775 (Red Displays) CA3085 95 LM323K 626 | Automatic Voltage Reg. lead.
0A70 12 200v 78 | 4x4x ”f 76 | TIL312 & 313 37 108 mgggn ::3 mgggﬁ ;g RF Output: 25 High, 5W Low. Price: only £210. (€1 P&P).
0A79 12 4x2 " 76 | T “C. 115
0A81 15 ge/‘aso‘?v ] 4i53:! 106 | T332 8 Car 118 { LM309K 135 LM327N 270 EavETALS 6 5536MHz _ 200p | .
0ASS 12 | vmisDiL 80 | 4x2$x2* 75 | D704 3 CCth 99 | L(M317k 350 LM723 39 | Tookne 323p 7.680MH:  323p | UHF Modulator 250p
5x4x2° 98 | DL707 -3” C Anod 99 | 78H05  5v/5A B9SR: P Wide Bandwidth Modulator
N [+]
823? : Bx4x2" 110 | DI74s o an 180 ?.::As:rz ggg: 3387657&1:4: :zz:?: Special for Computers 4
oags s | ZENERS | gra3i BRI ENDIST o cA 2D 1.008MHz  323p 10MHz 323p [ PO o SAPPYes 1495
04200 9 | Range: 2V7 to | 10x7x3" 210 | Bargraph 10 seg. Red 225 | SWITCHES | TOGGLE 24 250v [ 1.80MH: 385p 10-7MHz 323p | :12v.025A £14.95
0A202 8 | 39V 400mw | 10x44x3"19¢ : SLIDE 250V SPST 28 | 1.832MHz  362p 12MHz 392p ]
IN914 a4 each | 12x5%3" 21 Liquid Crynal Display 1A DPOT 14| DPST 34 | 1.6MHz 395p 14-318118M 300p KEYPADS, 4 x 4 matrix, Reed
N 17x8x3" 28! 1 digit875p; 4 digit375p | 1A DPDT c/OFF 15] OPDT 38 [32768MH: 323p 18MHz 323p | switch assembly 350p
IN916 5 | Range: 3v3 10 — A DPDT 13| 4poleonott 54 144y, 2 18-432M  392p | Full ASCII Keyboard
12383/32 : B3 11&3W..a, YERGBOARDY T ykitch pole 2-way 24| SUB-MIN 4.032MHz  323p 20MHz 362p | Model 756 £39.95
IN4004/5 6 d oall__joxis o :15 PUSH BUTTON | TOGGLE 4.433619M 138p 27 648MHz 350p | DIL PLUGS (Hesders)
INGGOS/7 7 | VARICAPS | 51,31 o0’ S8p  315""2ap | Sering loaded 3F changeaver B9 | 5 omHz 36Bp  48MH: 323 | 14pn 350 2apn  asp
B n % H
i ap |BMGT'BISUZ BB S — O faar  a) SR g6 looown: 3% loomn: 300 | 1sem 3% dopin
1544 20 x3 P — = tags
amioov 18 |B810 4013157 e2p  e7p  sop a3 DT Eaver 851 ppoTC/OFF 79 DIL PLUGS (Headers) TRANSFORMERS (mains Prim. 220-240V)
3A400v 20 | BB105B 40 | 3377 218p 180p 141p 120 9 OPOT Biased 115 14 pin36p; 24 pin 85p 6-0-6V 100mA; 9-0-8V 76mA. 12-0-12V
3a/600v 27 8B106 40 | 431x17" ' — — 183p l'i‘llNIATU_RE 3 pole clover 150 16 pin 39p; 40 pin— 75mA 95p.
3A/1000V 30 ["Noiwe Diode | Siotace curier 308 P st 338 | Fosn 1o make 18p  Push Break 25 "D’ CONNECTORS i ST e Gl T G S
SCR's 254 180 Pﬁloinseniun too! 140p Veroblock 324p | Push to change cover momentary 85p _ (Cannon type) -:i\\//A:m41 %V‘ g:' 145\.‘{;/-2159;'5%-\3? 2;965\7_.
L VERO WIRING PEN and Spooi _325p | ROCKER: 5A, 250V. SPST 30p| (Spocislimroductory prices) | (%34 2y. 6 12v-5A 236p (20p p&p)
0 6A/200V 30 | yriacS Spare Wire (Spool) 80p;  Combs 7p ea. ROCKER: (white) 5A 250V SP change- Covers | 24VA: 6V-1 5A 6V-15A; OV-1.2A 9V-1-24
gaasov, 28 [3a100v 48 over centre off sop| o Plugs Socksts plastic | }5y 14 12v-1A. 15-8A 15- 8A; 20v- 6A
0-8A200v 3§ | 3A/400V 50 FERRIC CHLORIDE |EURO ROCKER: Lights red when on. Chrome 15x§¥ ssp 122’ 11_4p 20V--6A 290p (45p p&p}
1A600v 70 | 8A/100v 54 |1 lbstéag A%I’%vdroal:’s’ BREADBOARD | Bezel. 3A 250V. DPST 85p [25way 1405 198 128p | SOVA: 6V-4A 6V-4A; 9V-2.5A 9V-2 5A, 12V-
5A300vV 35 gﬁ//“go‘\j (3 p + 35p P b ROTARY: “Make-A-Switch” Make your |37 way 210p 296p 136p | 2A 12V-2A: 16V-1.6A 15V-1.5A; 20V-1-2A
5AB00V 43 SA/SOSV 103 own multiway Switch as required. Shaft- 20V-1-2A:25V-1A 25V-1A; 30V--8A 30V- 8A
8A300v 48 | BAAO0Y 1o | DALO ETCH RESIST [ BIMBOARDS | ing assembly has adjustable stop. EDGE CONNECTORS 365p (50p p&p)
BABOOV 85 | 1o 00y 70 | Pen -+ Speretip  75p £8.58 § Accommodates up to 6 Wafers 7% | piL double type 100VA: 12V-4A 12V-4A; 15V-3A 15V-3A.
12A300vV 59 12://800V130 Break before make Wafers. Silver contacts. -156 | 20V-2.5A 20V-2.5A; 30QV-1.5A 30V-1.5A:
120530V 12 | 18100 COPPER CLAD BOARDS pr:Jngul:'fanazy%OIe/g/zw\:‘a'; 3 Py [switches|2x10way — Bog | L0a"125A 0NN 54 5OV THISOVAT
15A700V 196 | 16A/400vV 108 | Fibre Single-  Double- SRBP Mains DPST Switch to ﬁ{" aop | (spsT) |2 : 5 g xgy 1150 12 695p {(60p p&p)
25A/400V160 | Glass sided sided ~ N Yy P {N.8. P&P charge to be added above olur normal
§T1% 138 | 23wmo0v2e8 | 6o 7o 90 %" he | Screen & Spacars 69 | 4way |2+22way 130p 1358 | postal charge.)
Cl06D 38 |12800D 120 | 6°x12° 130p  17Bp 8oe ROTARY: (Adjustable Stop Type) hop SE2 oty :;3: 11%:
Ticaa 22 1 pole/2 to 12 way. 2p/2 10 & way, 3 pole/ 12“6‘:;' 5x36 wa{ 19ap — |PE PROJECTS: Rhythm Generator, Diamatics
TIC45 z‘g DIAC SOLDERCON PINS . 2 to 4 way, 4 pole/2 to 3 way a1 8way |2x40 way 210p 160p | modem, Temp. Controller. etc. Send SAE for
2N4444 1 ST2 20 | 100 pins 50p: 500 pins 200p ROTARY: Mains 250V AC, 4 Amp 50 145p |2x43 way 232p 160p | list- y
D —

Super Print 80 .cqrommance

At these prices why waste time and money on
unauthorised kit copies? Just a little more in
price than Sinclair for 3 whole lot more and

i fully expandsble !

610 Expansion Board 8k RAM

SOFTY)

ONLY

£149.95 + VAT

IP CD3P Minifloppy Disc, Cased,
PSU, 2 copies Dos ONLY £289+VAT
Set of 4k RAM (Superboard users

only) ONLY £24 + VAT

Plastic Case, Beige ONLY £26+VAT

Challenger IP-Metal Cased, Super-
board, PSU modulator ONLY £188+VAT

INTELLIGENT EPROM PROGRAMMER

Cc

Develop,Copy,Burn,Verify 2708,8 with mod 2516
Softy is a versatile product and each application will

be different by definition. When Softy

is connected

via a serial {RS 232) or parallel link with any small
computer capable of supporting an assembler a
simple and Capable Product Development

System is performed. For product develop-

ments less than 2k of firmware Softy
may be the only development tool
you need.

ONLY £120+VAT Built & Tested
£100+VAT Kit

£20+VAT Buiit - Power Supply

ohty Micro

In association with Watford Electronics

BUY IN CONFIDENCE

Practical Electronics ~ April 1980

In the event that we are unable to deliver your
despatch. If on recespt of your order, the goods do nos meet

Directly to TV.

Rtari VCS

80 COLUMN HIGH
IMPACT PRINTER

The ideal companion for PET, APPLE, TSR80,
Exidy, Superboard, Compukit, Ohio

Challengers and most micro’s

Rugged metal enclosure makes it ideal
for home computing, small business

*16 Baud Rates

systems, data logging etc.

to 19,200 *96 Characters ASC I/

Standard *Auxiliary User Defined Character Set

*Accep

ts 8% max. paper - pressure feed

9% max. paper - tractor feed *Self Test Switch

Model 800 ONLY £329 + VAT
Model 800st ONLY £389 + VAT

System

MOST POPULAR TOP RANGE MICRO-VIDEO GAME
Current cartriddes - Air Sea Battle {27}, Space War {17),

Outlaw {16), Video
ball {2), Surround {14)

Olympics {50). Breakout {12), Basket-
, Blackjack {7}, Basic Maths (8}, Code-

breaker (20), Hunt & Score (8), Miniature Golf {2}, Skydiver

{5), Street Racer {27},

Chess {8}, Levels, Backgammon, Brain
Games, Bowling

Cartridges mostly -£13+ VAT Backgammon-£30+VAT
Chess (8 levels) -£39+ VAT Superman-£20.80+VAT
Indy 500 {(with controls} - £30+VAT

Coming soon - BASIC Computing, Space Invadérs, plus many more !
Buy a VCS, introduce a friend to buy one and get a Keyboard FREE
- worth £19 - limited Ingersol Offer.

ATAR} VCS NOW ONLY £113 + VAT
#* your first Cartridge - £6.90 + VAT {(worth £13)

Built
- or
Kit Form

Please add VAT at 15% Carriage extra

welicome. Product details on request T

de and export enau

clor orders

me

33 CARDIFF ROAD, WATrFORD, HERTFORDSHIRE
Tel: (0923) 40588/9 Telex 858747. Open 9 am to 5.30 pm Mon - Sat.

Close to Watford Footbali Ground
ods within 7 davs
hin 7

Ne:
= 110 not bank

days o f




ELECTROVALUE
CATALOGUE

10

HAD YOURS YET?

Our computer has already
selected thousands of our
customers to whom our
new catalogue has
automatically been sent. If
you would like a copy too,
simply send us your name
and address. It's

FREE

(You don't even have to pay return)

iT'S A GOOD DEAL BETTER FROM ELECTROVALUE

@ We stabilise prices.

by keeping to our printed
price lists which appear but
three or four times a year.

@ We give discounts

on C.W.0. orders, except for
a few items market Net or N
in our price lists.

on orders, list value
5%

£10 or more
10% ©°n orders iist value ® We guarantee
£25 or more. all products brand new, clean

and maker’s spec. No

Not applicable on Access or
seconds, no surplus.

Barclaycard purchase orders.

® We pay postage in U.K. @ Appointed distributors for
on C.W.O. orders list value £5 SIEMENS, VERO, ISKRA,
or over. If under, add 30p NASCOM and many
handling charge. others.

OUR NEW CATALOGUE No 10

Full 128 pages. Thousands of items. Improved
classification for easier selection. Valuable working
information. lilustrations. Separate quick-ref price list.

ELECTROVALUE LTD

HEAD OFFICE (Mail Orders)

28(B) St. Judes Road, Englefield Green, Egham,
Surrey

TW20 OHB. Phone: -33603 (London prefix 87. STD
0784) Telex 264475.

NORTHERN BRANCH (Personal Shoppers Only)
680 Burnage Lane, Burnage, Manchester M19 1NA
Phone: (061) 432 4945,

WICCA
Electronic Systems Ltd

P.E. ULTRASONIC CLEANER

i All the designer approved
parts, including fibre glass
case, to complete this exciting
project as featured in the
January 1980 issue.

£68.00

2 SANYO

STK 463

Hybrid stereo power amp |.C. detivers 30W R.M S
into 8 ohms from each channel, all contained in one
package approximate size as outline to this item. From one of the
worlds leading manufacturers this new |.C. features only O-5mV output
noise and THD of 07% and IMD of 1% at 1W. Price includes P.CB.,
data sheet and additional support components to complete. Just
add pre-amp and power supply (not supplied) to buiid a

high quality stereo amp

£15.80

- PS463

Toroidal transformer, bridge rec and smoothing caps and instructions to
make a suitable power supply for the STK 463 £13.80p p £2 00

CPLM1

A versatile self contained sound to tight unit
compnising red, green and blue lamps In
moulded cases that snap together to form
columns on modulator. Extra snap together
lamp cases to extend column or to construct
extra lamp columns are availabie with lamps.
Sockets on rear of unit enable up to 1000
watts of lamps to be connected to each
channel. No need to connect to amplifier as
modulator has a built in microphone, just

connect 10 mains and £29.50

its ready to go
p.p. £2 50

extra lamp holders with lamps £4.50 p.p. £1.00 each.

Send large S.A.E. for further details of all our products.

Terms CW O. Add £1.00 p.p. unless stated. Prices do not include VAT,
add 15% to total order and carriage price. Send order to

WICCA ELECTRONIC SYSTEMS LTD

. Orchard Works, Wallington, Surrey
Phone: 01-669 6047

MAIL ORDER CALLERS BY APPOINTMENT ONLY

Practical Electronics  April 1980



% PE TRAVELLER

oA

The pack contains all the electronic components to build the
radio, you supply only the wire and solder as featured in the

rotary control knobs, one, combining on/off volume and

The P.E. Traveller fits easily in or under dashboards.
Complete with instructions.

CONSTRUCTORS PACK 7
ALL THE PARTS TO BUILD THE

. e R
e e

Practical Electronics March issue.
The P.E. Traveller features pre-set tuning with five push p&p
button options, black illuminated tuning scale, with matching o £1.50

tone-control, the other for manual tuning, each set on wood CONSTRUCTORS PACK 7A
simulated fascia. Suitable stainless steel fully
The P.E. Traveller has a 6 watts output, negative ground and  retractable locking aerial and
incorporates an integrated circuit output stage, a Mullard IF speaker (approx6"x4")is
module LP1181 ceramic filter type, pre-aligned and available as a kit complete.
assembled and a Bird pre-aligned push button tuning unit. £1.95 per Pack, p & p£1.00.

Pack 7A may only be purchased
at the same time as Pack 7.

, ' 323 EDGWARE ROAD, LONDON W2. For Personal Shoppers Only. Mon-Sat
21B HIGH STREET, ACTON W3 6NG. Mail Order Only. No Callers. Closed Thursday

» S
RGO

&g g s : § e a3 Tap .
Thhmers M % SO anen | Dimenet e ¥ LA T
ou vy LY i b B P ,9’ '6;4‘%] v "'“'S“?)gl'q

LAt devor i

9.30am-5.30pm

Mullard

AUDIOMODULESIN
AMPLIFIERKIT BARGAINPACKS

An opportunity to build your own 12 watts per channel stereo amplifier
with up-to-the-minute features. To complete you just supply screws, c“nnEm

connecting wire and solder. Features include din input sockets for g 5
ceramic cartridge, microphone. tape of tuner. Qutputs—tape, speakers and uTALm“E g

headphones By the press of a button it transforms into a 24 watt mono mlcE 0 : -
disco amplifier with twin deck mixing The kit incorporates a Myllard M
LP1183 pre-amp module, plus 2 power amplifier assembly kits. Also AT WER g

featured 4 slider level controls, rotary bass and treble controis and 6 push < ) R

button switches. Silver finish fascia panel with matching knobs. Easy to
assemble teak simulate cabinet and ready made metal work. For further

Size approx. 13%" x 5% x 6%"

. stereo controls for treble, bass,
two disc inputs, both for ceramic cartridges, tape input volume and balance

and microphone mput. Level mixing controls fitted with Two Way Speaker Kit Comprame of me

controls and master volume. AVAILABLE ALSO TO PURCHASERS Perste.
OF THE 10 + 10 AMPLIFIER KIT plus £1

N -
information instructions are available price 50p. Free with kit PER PACK sEE oun mlcEs AL e

Size 9% x 8% " x 4” £1 3 95
NOTE: for use with 4 to 8 ohms speakers.  p&p £2.55 - PACK 1 2 xLP1173 10w RMS output power audio amp modules,
+1LP1182/2 Stereo pre amp for ceramic and auxilary input.

B s £5.00
DISCO AMP D i
PACK 2 2 xLP1173 10w RMS output power audio amp modules
£30 60 *+ 1LP1184/2 Stereo pre amp for magnetic, ceraminc and auxiliary
. Inputs. .
p&p £2.70 illus. our price £7,65 p+p £1.00

ACCESSORIES Suitable mains power supply parts, consisting of
50 watts rms. 100 watts peak output. Big features mClUdeT marns transformer, bridge rectifier, smoothing capacitor and set of rotary

3.00 plus £1.50 p&p

integral push-pull switches. Independent bass and treble bass and two 3% 15 chm mid-range tweeter with two cross-over capacitors

ACCESSORIES ARE ONLY
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS_

30x30 WATT AMPLIFIER
IN KIT FORM

For the experienced constructor com
plete 1n every detail, same facilities
as Viscount IV, but with 30x30 output
60x60 watts peak. For use with 41015

EMI SPEAKER BARGAIN £
(f

Stereo pair 350 kit System consists of
13" x 8" approx woofer with rolled J
surround. 3, Goodman tweeter
crossover components and circurt
dragram Frequency response 20 Hz
to 20 KHz Power handiing 15 wattsRMS

20 watts max £
8 obm impedance

£18.25

Per stereo pair
£3.65p&p

i

8" x 5" approx. 4 ohm

reo pair
55p&p f 4. 5

Efdﬁegs?sg%mlamc £25-50 ’

unit semi-automatic, cueing device. p&p £2 60
Shure M75 6 Magnetic Cartridge
['to suit.

B Manual single play
record deck with auto
return and cueing lever. hitted with stereo

ceramic cartridge 2 speeds with 45 rpm
spindle adaptor rdeally suited for home

R||[THv

C

SRRV VR o
T ——— o e g |

20 x 20 WATT STEREO AMPLIFIER 323 EBGWARE ROAD, LONDON W2

Viscount IV unit in teak simulate cabinet Stiver finish rotary controls and 2 1 B H IGH STREET, ACTON W3 BNG
pushbuttons with matching fascia, red mams mdicator and stero jack socket ACTON: Mait Order only, No callers

Functions switch for mic magnetic and crystal pickups, tape tuner and auxihary ALL PRICES INCLUDEV'VAT AT1S%

Rear pane! features fuse holder. DIN speaker and input sockets 20 x 20 watts items subject to availability. Price comsct at

RMS 40 x 40 watts peak for use with 8 to 15 ohm speakers £3 ‘. 90 1.2.80 and subject to change witheut notice.
Size 14%" x 3 x 10" approx. NE W teature—units now All enquires Stamped Add t P

includes' a built in four channet stereo sound facility. £3.00 p&p |  NOTE: Persons under 16 years not served without parent’s authorisation.

oonraice £ 12.29 35
HILLIPS RECORD PLAYER DECK GC037

HiFirecord player deck, belt drive complete with GP401 magnetic
cartridge—LIMITED STGCK. Py
UNBEATABLE OFFER AT £27'50 complete. .

N MER COLLECT ONLY, e

T T
BARGAIN OFFER __~ &

Ariston pick-up arm

manufactured in Japan. OUR £1 1 95

Listed price over £30.00.

Complete with headshell. RS [P+p 12,50

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm . Closed ali day Thursday ACTON: Mail Order only. No callers GooDS DESPATCHED T0 MAINLAND ANO . IRELAND ONLY

Practical Electronics  April 1980
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Build the World Famous 01-6894138

YOU'VE ALL HEARD OF OUR SUPERB MODULES, AND IF YOU

HROMA-»C H ' M E HAVEN'T, IT'S TIME YOU DID, SO READ ON| SHOWN HERE

: ; ARE A RANGE OF THE MOST RELIABLE SYSTEMS ON THE
& o 3 MARKET. :

r LB31000SLC
£29.90

LB31000SLC SOUND TO LIGHT/CHASER.
THE MOST ADVANCED SOUND TO
LIGHT MODULE AVAILABLE, WITH

AUTOMATIC SWITCHING TO CHASE

Y UPON ABSENCE OF A MUSIC INPUT.

3 Channeis, 1000w each. Fully fused
Very high Input Impedance, Electronic fifters.
5HZ to 70KHz bandwidth. Operates from § to 300w
sound Input. Triac zero voltage triggering.

2 ) 7 19 x 9.5 x 3cm, Master Vol/Baas/Mid/Treble/Chage speed controls.
L.B31000SL SOUNO TO LIGHT, LB31000SL
ASUPERB PERFORMING SYSTEM £21.40

ATANINCREDIBLY LOWPRICE.
3 channels. 1000w aach. Fully fused.
Very high inputimpedance. Operates

Give your friendsawarmwelcome from § to 300w sound Input,
Third order filters. Zero voltage fired.

This kit has been carefully prepared so that practically anyone Master/Vol/Base/Mid/Treble controls.
capable of neat soldering will have complete success in building it. :
The kit manual contains step by step constructional details
together with a fault finding guide, circuit description, installation
details and operational instructions all well illustrated with
numerous figures anddiagrams.

20x9.7 x3.5¢cm,

LB81000LC CHASER
AFULLY OIGITAL8 CHANNEL
CHASER, ALLOWING VARIATION

) = OF CHASE SPEED AND CHASE
@ Handsome purpose built ABS cabinet P RETURN OELAY.
@ Easy to build and install ; y

/ 1000w . i 3
@ UsesTexas Instruments TMS1000 microcomputer £26.50 ; z.,ovo;:;:',':,:d""é;Mb.oxmﬁ
@ Absolutely all parts supplied including ).C. socket LB81000LC triggered. Additional modules can be
@ Ready drilled and legended PCB included .19 x 9.6 x 3em. cascaded to form 16,24, 32 chan etc,
® Compre_hensiv_e kit manual with full circuit details 3
@ No previous microcomputer experience necessary LBA41000LS SEGUENCER

@ All programming permanently retained is on chip ROM
@ Can be built in about 3hours!
@ Runsoff 2 PP3typebatteries.

® Fully Guaranteed 4channels, 1000w each. CMOS circuitry.
* Save pounds on normal vetad price by buclding yournaelf, Zerovottag fired.

LB31000LD

LOGIC RANDOM SEQUENCER, WITH TWO
SPEED CONTROLS OFFERING AWIDE
RANGE OF EFFECTS.

“LBa1000LS
£17.50

20 x9.2 x 3.5¢cm.

LB31000LD and 1 1000LD DIMMERS.
FULLPOWER 3 & SINGLE CHANNEL
LIGHTING DIMMERS FOR USEIN
CLUBS/PUBS/THEATRES/SCHOOLS, ETC.
3000w per channel. Fully fused phase controlled.
Full input and individual Triac filters.

LB31000LD £1 4n70LB11000LD £6.7O

-MP0027A Micro-computer chip
available separately if required. Full
24 tune spec device fully guaranteed.
This unique chip can be used not only for

20x78x35

POWER AMPS, 260, 150, 100 & 25W RMS,
RUGGED TOUGH DEALING

electronic door chimes but for other projects FOWERAMPMODULES.
H%1 M 8§ availadle in our catalogue.
requiring musical output: New tow price only ,u o250 | 18150 | wmi00 | 2

CarHorns LB250

10HzT0 25KHz | 10H2 TO 25KHz | 10H2TO 25KHz | 20Hz2 TO 50KH
Musical Boxes ‘p'gc' SN 1008 T: 11068 SN11068 | SNSOdE. 27 x 15 x3.6cm.
" : THDO. . ) y
Amusement Machines B OseSens | osesene | SEOSE | TS
Alsns anddate supolen with devs! £39.501£26.50 | £18.20/£11.20] powersuppLES
Public Address etc (Or30p separately) PREAMPS Four types of powsrful supply units for -
.......... o . our power amps. Consisting of a varnish-
LBPA3. Complete stereo disco preamp imp mains mer and
system. Comprising of L&R deck mixers, rectifier board {fuse protected).
rmic mixer, deck and mic tone stages, mic
ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE autg fade over decks, PFL, output LB250PS £24.50
PLEASE ALLOW 7-21 DAYS FOR DELIVERY drivers and its own regulators. LB160PS £18.00
_———_————_—- LBPAZ. General 4 S g
PE480 - IN8I8 pUrpase LB100PS £14.70

Please send me:

chan. mixer/tone stage.

LB25PS £11.20

TO: CHROMATRONICS, RIVER WAY, HARLOW. ESSEX. il
NAME
ADDRESS
LBPA1£19.50
LBPA2£17.20
LBPA3-M {magnetic
| enclose cheque/PO value £ deck inputs) £30.70
or debit my ACCESS/BARCLAYCARD account no. LBPA3-M  LBPA3-C(ceramic

LI T T T T T T T T T T TTOT | |Reesn ddimnistn aors

YOU REQUIRE A BOARD THAT'S MIGHTY COMPETITIVE, RELIABLE,
Si nature MANUFACTURED FROM THE HIGHEST QUALITY COMPONENTS, OF HIGH
9 PERFORMANCE. TESTED AND INSPECTED, SUPPLIED WITH CONNECTIONAND

CCT,DGM AND GUARANTEED. IN TWO LETTERS YOU REQUIRE L & B.
All prices shown are inclusive of VAT {15%) A5 WORTLEY ROAD
P/packing FREE in the UK except power supplies (£1.00) WESTCROYDON'
] : E Trade and Overseas Inquiries welcome. SURREYCRO3EB
For your FREE catalogue send a 10p stamp to: ELECTRONIC TEL.01-8894138
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Price: ESC3 module: upto
200ff£12.14 each

ESC3/6 Prices on application.

}  From Hird Brown Electronics Limited,
Lever St,, Bolton. Tel: (0204) 386361
or Ferranti Electronics Limited,

Fields New Road, Chadderton,
Oldham OL9 8NP Tel: 061-624 0515

isation tests, and for measuring spectral »
esponse, V| characteristics and ' ' ; FERRANTI
emperature dependence of output. - : f
They can also be interconnected fordriving ™ Semiconductors
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: &ccassmt'as avaﬂahie from Marshali® s.

plays, Heatsinks, ?ﬁs,, RG

LEDs, Muitimeters, Plugs,
Sockets, Pots, Publications,

‘éeiays, ‘Resistors, Soldering

Equipment, Thyristors, Transistors;. Transfermers Valtage

Regulators, etc., 8,

Plus details of the NEW Marshall's. ‘budget’ Credit Card. We

are'the first UK component retar!er to offer our cust@mers aur
own credit card facility. :

Plus — Twin postage paid order fmrms o facmtate speedy\

ordermg
-Plug —- Many new products and data.

Pius 100s of prices cut on our popular hines xn::iudsrg
Transssmrs, Resistors and many more.

K you nesd componems you need the new Marshaii s

Catalogue.

Avaﬂabie by post 85p post paid from Marshaﬂ's, l(mgsgma
House, Kingsgate Place, London NW6 4TA Atse available
f'irom sray branch to callers 50p.

Retsil Sotos: Londan: 40 Cricklewood Broad

éemﬁs aﬂd‘ 3355‘399 of ‘the Qﬁmpiem range ;:af N

fgfsta*s, Diacs Dmd&s Dts—

Gel'a MM/

Marshans

for quatity stestronic © uu/oo
. %““‘ .4 Mcx“ 50p

Ly
Ly .
Doy ot ¢ H

KWZ 3ET. Tul‘ ﬂ1~452 »161/2: kisa 3256 Edgwm'e foad, W2. Tel: 61-723 42&2 ﬁlmgow' 85 Wea ’

Regent Streat, G2 20D. Tol: 041-332 4133, An& antnt. 108A Stokes Croft, Bristof. Tel: 0272 426801/2.

Standard Parts

JAYkit

-

DM-2
DIGITAL
MULTIMETER FUNCTION GENERATOR
* DCVolts......... 1mV to 1000V

ACVolts......... 1V to 500v | % 30mV to 10V pk-pk

DC Current ... ... 0.1lmAto 0.2A % 1Hz to 100kHz

Resistance. . ...... 10 to 20MO

L. # DC coupled

* 3% digit LCD ~ .
# Auto Low Battery indication Sine, Square & Triangle
# Auto Polarity & Zero * Separate TTL output
* 1% accuracy (DC volts) #* Designed around Intersil 8038 IC
#* Designed around Intersil 7106 IC * Total cost around £25 (incl. case)
* Total cost around £30 (incl. case}

Provided in a JAYkit is a Printed Circuit Board, a punched and lettered Front Panel overlay, a
Circuit Diagram and Instruction Sheet and a comprehensive and up to date Component List
showing suppliers and current prices. Difficult to obtain pieces of hardware are supplied with the
Lii% Jayen Developments, 21 Gladeside, Bar Hill, Cambridge CB3 8DY
O N N O IO OO N IO N NN S NS S I I D O IO O S N N A -

1 To: JAYEN Developments
I 21 Gladeside, Bar Hill, Name
Cambridge CB3 8DY

Tel: (0954) 80285

Address

Please send:

[]
]
1
[]
[]
[]
pM-2 @ £5.45 =
i
[]
1
]
1

JEEkits

{Incl. VAT and P&P)}
--------- - -

Money to be refunded if the kit
is returned within 10 days.

8

soﬂﬁgg A””@WEEE'

Are pleased to announce a
new kit in the Wersi Do-it-
Yourself Organ range.
Fantastic value at only
£220.00 COMPLETE. Fiil
in the coupon now for
advance details and send
to:—

AURA SOUNDS 14-15 Royal Oak Centre,
Brighton Road, Purley, Surrey. Tel: 01-668 9733
and at 17 Upper Charter Arcade, Barnsley, W. Yorks.
Tel: Barnsley (0226) 5248
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Now circuit designing is as
easy as pushing a lead
intoa hole. ..
No soldering
No de-soldering

No heat-spoilt
components

No manual labout
No wasted time 4

For quICk S|gna| trac'ng MODEL gngERLESS ?APAC\TY UNIT IF;\T'(;CE&P OTHER
and Circuit mOd'flcatlon NO NO TE-POINTS | (14pnDIPs)|  PRICE 15% VAT | FEATURES
For quick circuit analysis and D imee I B2 | & b2 e
. . 3 PB 101 940 0 d
dlggramrr)lng o . 4 | PB102 1240 12 ;;gg §§§;
With or without built-in regulated power supplies 5 | PBI0S | 2250 | 24 | 3445 | 4134
. N 6 PB 104 3060 32 4595 54 56
Use with virtually all parts — most 7| PB203 | 2250 | 24 | 5515 | 6514 |5v@ 1A
. . . . 8 PB 203A 2250 24 7470 8763 |5vx15v
plug in directly, in seconds. 9 |PB20BAK| 2250 | 24 | 5900 | 6957 |Svstsv
. . &Ki
Ideal for design, prototype and hobby ‘

Tomorrows tools for todays problems
CON"NENTAL SPECIALTIES CORPORATION rCS—C (Munerrsu-smre-mn In-dusa E?ate,mt 1,-S:fflr:rTWZEen.E?se>$B11-3AO_ 1

I Nomy Reql2{0n|y Req 3|omy Reql4 lslomy Req 6 Qnty Req 7| Cnty Reg 8[Qnty Reg 9 Qnty Heql I
l Name Address l

C.S.C. (UK) Limited I I enclose Cheque/P O. for £ . or debit my Barclaycard, Access, I
Dept.5U Unit 1, Shire Hill Industrial Estate, | American Express carano exp. date i
Saffron Walden, Essex. CB11 3AQ. I FOR IMMEDIATE ACTION — The C.S.C. 24 hour 5 day a week service | For FREE
Telephone: Saffron Walden (0799) 21682 Telephone (0799) 21682 and give us your Barclaycard, Access, catalogue
Telex: 817477 I_American Express number and your order will be in the post immediately | tick box [J

i " X _—--———__———__——_
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The professional scopes
you’ve always needed.

When it comes to oscilloscopes, you'll have to go a long way to
equal the reliability and performance of Calscope

Calscope set new standards in their products, as you'll discover
when you compare specification and price against the competition.

The Calscope Super 10, dual trace 10 MHz has probably the
highest standard anywhere for a low cost general purpose
oscilloscope. A 3% accuracy is obtained by the use of stabilised
power supplies which cope with mains fluctuations.

The price £219 plus VAT, :

The Super.6 is a portable 6MHz single beam model with easy
to use controls and has a time base range of 1us to100ms/cm
with 10mV sensitivity. Price £162 plus VAT.

Prices correct at ime of going to press

CALSCOPE DISTRIBUTED BY
Watford Electronics

33-35 Cardiff Road,

Watford, Herts.

Tel: 0923 40588

Audio Electronics, Maplin Electronics Supplies Ltd.
301 Edgware Road, London W.2.  P.0.Box3

Tel: 01-724 3564 Rayleigh, Essex.

Access and Barclay card facilities Tel: 0702 715 155

{Personal Shoppers) Mail Order

CALSCOPE

microtan 65

6502 based microcomputer. 1K RAM for user programme
Superb 1K monitor TANBUG. ‘stack & display memory.
Expands into a system.  Optional lower case
VDU alphanumeric display  pack making 128 A Foe
on un-m?dLFi domestic TV. djsplayable T
Optional chunky graphics.  characters. ' N
Excellent documentation. "
MICROTAN 65 outperforms all other
small microcomputers in terms of
value for money and performance.
Tt is much easier to use as a
result of the video display,
intelligent keyboard socket,
and very powerful monitor.
The system grows to become
a very useful, complete micro-
computer in sensibly priced and
very well designed modules.
Quite simply the best microcomputer system.

as a self teaching tool for beginners.
IDEAL as a low cost 6502 development system,

as a basis for a powerful microcomputer in its expanded form,
CALL OR PHONE FOR FULL DETAILS or send COUPON plus 12p STAMP to
FOREHILL WORKS, FOREHILL, ELY, CAMBS, TEL:

COMPUTER SYSTEMS (0363) 3633
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Freepost
Birmingham B19 1BR
021-233-2400
(Invoices only)

P.O. Box 290,

8, Hampton Street,

ELECTRONICS & Hampton Strest,

C/MOS PRICE INCREASE: PLEASE ADD 25% TO LAST MONTH'S PRICES AS ADVERTISED

FuLr Seec KiT
TELETEXT DECODER

® ACCESS

® FREEPOST ON ORDERS
" ® VISA

® VAT INCLUSIVE PRICES ® CASH
® ADD 30p P&P ® CHEQUE
B 24 HR PHONE ANSWERING SERVICE

[GIMT]

STATE OF THE ART L.S.l. CIRCUITS

DOUBLE HEIGHT CHARACTER SELECTABLE FOR LEGIBILITY
CHARACTER ROUNDING - EFFECTIVELY DOUBLES DEFINITION
ULTRASONIC REMOTE CONTROL

HIGH QUALITY THROUGH PLATED P.C.B.

ALL I.C. MOUNTED ON SOCKETS

PREALIGNED UHF/IF MODULES

NEEDS NO INTERNAL CONNECTION TO THE TELEVISION SET
SIZE 430mm x 90mm x 220mm

SUPPLY 240v 50Hz 35w

NEW *TOUCH CONTROL KEYPAD* NEW

INCLUDES TUNER, P.S.U., DECODER, REMOTE KEYBOARD, P.A.L. ENCODER, UH.F
MODULATOR CASE WITH SCREENED AND PUNCHED FRONT PANEL.

— £189.90 inc VAT. P & P £3.00.

FULL TELETEXT MANUAL IF BOUGHT SEPARATELY — £2.50 P & P f0.50.

P.C.B'S AND L.S.1. 1. C'S NOT SOLD SEPARATE FROM KITS P & P INCLUDES CARRIAGE, PACKING AND INSURANCE

C/MOS PRICE INCREASE: PLEASE ADD 25% TO LAST MONTH'S PRICES AS ADVERTISED

F.E.T. POWER AMPLIFIER DOPPLER RADAR ALARM

Dec your goodies need protecting? No need to run miles of wire,
and hack window and door frames te pieces. Just build a Doppler
Radar Alarm kit. It can be mains or baftery operated ( external

Bring your Hi-Fl up to date. Availoble now is a 100 watt
audio ampli fier using POWERMOSFETS . The POWER MOSFET

battery required ), and is triggered by any movement in its
py 4

area. Iti porates an arming delay - to enoble you Need @ one amp power supply at five volts or twelve volts?

has several advantages over bipolar tronsistors. It has good
frequency response, nocarrier storage delay, thermal stability,
no secondary breakdown, and high input impedance.

The MOSFET Amplifier has been designed to deliver a
continuous power output of 100 watts with full heatsinking into 8
ohms from 5 Hz to 100 kHz with no more than 0.01% total
harmonic distortion, which is about a tenfold improvement on
ordinary bipolar techniques. The high output impedance and
thermal stability of the MOSFET reduces the size of the total
circuit by about 30%. The kit does not include o case.

POWER MOSFET AMPLIFIER MODULE - £27.50

Practical Electronics  April 1980

to leave its detection field safely, and a trigger delay (0 to 45
seconds ), 50 you can catch the thief red handed without a prior
warning having been given.

The unitprovidesa 12 volt output, normally high ( low on alam ),
to supply an external remote relay, which is not supplied. The
unit has an integral buzzer to give an indication when the unit is
being armed, and when triggering is complete.

The urtit comes complete with a suitable case.

DOPPLER RADAR ALARM ~ £39.50

Fed up with lash ups? Here is a basic 'no frills' 1 amp P.SU.
kit, based on the well known ua7800 series three terminal
regulators. When assembled, all components, including the
transformey are mounted on the printed circuit board.
Use the module as a bench power supply, or as part of a
piece of equipment.

£6.00
£7.50

1 AMP PSU - 5 VOLTS

1 AMP PSU - 12VOLTS




D.LY. KITS FOR SYNTHESISERS, SOUND EFFECTS

BASIC COMFONENTS SETS include all necessary
resistors,
and transformers. Hardware such as cases, sockets,
knobs, keyboards, etc. are not included but most of
these may be bought separately. Fulier details of kits
PCBs and parts are shown in our lists.

LAYOUT DIAGRAMS are supplied free with all PCBs
unless "as published"”.

PHONOSONICS

MAIL ORDER SUPPLIERS OF QUALITY
PRINTED CIRCUIT BOARDS,
COMPONENTS TO A

KITS AND
WORLD-WIDE
MARKET

S A h it

P.E.128-NOTESEQUENCER

Enables a voltage controllad synthesiser to automatically play pre-
programmed tunes of up to 32 pitches and 128 notes fong.
Programs are keyboard initiated and note length and rhythmic

pattern are extemaly variable.
Setof basic componentkits, PCBs and layaut charts
KiT76-7 £34.58

Set of text photocopies £1.38

P.E.16-NOTESEQUENCER

Sequences of up to 16 notes may be programmed by the use of
external pane! controls and fed into most voitage controlled
synthesisers.
Setof basic componentkits, PCBs and layout charts
KIT86-5 £27.99
Set text photocopies £1.84

P.E. STRING ENSEMBLE

Setof basuc component kits, PCBs & Iavou! charts
KIT77-8 £92.89

P.E. JOANNA PLUS ORGAN VOICING

A modified vsrsnon of the P.E. 5~octave piano that retains all the
original facili and includ organ voicing circuitry.
Setof basic component kits, PCBs & layout charts
KIT71-7 £119.87
“Sound Design’* bookiet £1.00

ELEKTOR ELECTRONIC PIANO

icing piano using the latestintegrated
circuit techniques for the keying and envelope shaping, and virtually
eliminating “bee-hive” noise hitherto inherent in previous
electronic pianos.
5-octave setof basic componentsand PCBs {as published)
KIT80-9 £136.41
Additionat 3-octave extension and basic parts and
PCBs {as published) KIT80-10 £54.62
Setof text photocopies £1.81

P.E. MINISONIC MK2 SYNTHESISER

A portable mains operated miniature sound synthesiser with
keyboard circuits. Although having slightly fewer facilities than the
large Formant and P.E. synthesisers the functions offered by this
dasign give it great scope and versatility.
Setofbasic componentkits {excl. KBD R's & tuning pots —
seelist foroptions available} and PCBs (incl. layout charts)
KIT38-25 £76.92

"Sound Design” booklet £1.00

P.E. SYNTHESISER

The well acclali and highly {arge scale mains
synthesiser. Other circuits in our lists may be used with it to good
advantage.

P.E.GUITAREFFECTS UNIT

Modulates the attack. decay and filter characteristics of a signal
from most audio sources, producing 8 different swi effects
that can be further modified by manual controls.
Basicparts with foot switches, PCB & iayoutchart
KIT42-3

£10.02
Textphotocopy 28p

ELEKTOR DIGITALREVERB UNIT

A very d unit using isti i.c. techni instead of
mechanical spring lines. The basic delay range of 24 to 90mS can
be extended up 10 450mS using the extension unit. Further delays
can be obtained using more extensions.
Main unit basic componant kit and PCB (as published)
KIT78-3 £53.88
kitand PCB {(as published)
KiT78-4 £48.85
Text photocopy 86p

unit basic P

ELEKTOR ANALOGUE REVERB

Using i.c.s Instead of spring-lines the main unit has a maximum
delay of up to 100mS. and the additional set extends this up to
200mS. May be used in either mono or stereo mode.

Main unit basic component set KIT83-1 £29.49
Additionat Delay basic components KIT83-2 £20.07
PCB (as publ.) to hold both kits PCB9973 £4.31
Textphotocopy 87p
P.E.GUITAR MULTIPROCESSOR

An i ile sound p! unit capable of producing,
for example, flanging, vlbrato reverb, fuzz and tremolo as well as
other fascinating sounds. May be used with most electronic
instruments.

Set of basic component kits, PCBs & layout charts
KiT85-56

£54.37

Setof text photocopies £2.52

P.E.PHASER

An automatically controlled 6-stage phasing unit with integrat
oscillator.
Basiccomponents, PCB & chart KIT88-1 £10.14
2-Notch extension, PCB & chart KITB8-2 £6.36
Text photocopy a8p

ELEKTOR PHASING & VIBRATO

Includes manual and automatic control over the rate of phasing &
vibrato. and has been stightly modified to also include a 2-input
mixer stage.

Set of basic components, PCB & layoutchart

KIT70-2 £21.67
Text photocopy 67p
P.E.PHASING UNIT
A simple but effective manually controlled phasing unit.
Basiccomponents, PCB & chart KIT2S-1 £3.82
Text photocopy 28p
PHASING CONTROLUNIT

ELEKTOR RESONANCE FILTER

Allows a synthesiser to produce a more realistic simulation of
natural musical instruments.

Setof basic cc & PCB (as publish
KIT82-2 £19.90
Text photocopy 57p
P.E.GUITAROVERDRIVE

Sophisticated versatile fuzz unit incl. variable controls affecting the
fuzz quality whilst retaining attack and decay, and also providing
filtering, Usable with most electronic instruments.

Basiccomponents, PCB & chart KIT56-3 £9.35
Text photocopy 68p
P.E.SMOOTHFUZZ
Basic components, PCB & chart KIT91-1 £5.01
Text photocopy 55p
TREMOLO UNIT
Aslightiy modified version of the simple P.E. unit.
Basiccomponents. PCB & chart KIT54-1 £3.23
GUITARFREQUENCY DOUBLER
A slightly modified and extended version of the P.E. unit.
Basic components, PCB & chart KiT74-1 £4.97
Text photocopy 39p
P.E. GUITAR SUSTAIN
Maintains the natural attack whilst extending note duration.
Basic components, PCB & chart KIT75-1 £5.64
Textphotocopy 38p
P.E. WAH-WAH UNIT
Can be controlled manually or by integral automatic control.
Basic components, PCB & chart KIT51-1 £3.99

P.E.AUTO-WAHUNIT

Automatically gives Wah or Swell sounds with each note played.
Basic components, PCB & chart KIT 58-1 £8.43
Text photocopy 58p

ELEKTORWAVEFORM CONVERTER

Converts a saw-tooth waveform into sinewave, mark-space saw-

tooth, regular triangle, or square-wave with variable mark-space.
Basiccomponents, PCB & chart,
butexcl.sw's

KIT67-1 £9.24

P.E.V.C.F.

Avoltage controlled filter extracted from P.E. Minisonic project.

Main Unit basic component kits, PCBs & layout charts b P KIT-65-1 7.
lsz 23-31 £101.43 Foruse with Phasing Kit 25 to automatically control rate of phasing. E—mPorenis REE chent WA L
Keyboard Unit b p kits, PCBs & layout charts Basic components, PCB & chart KIT 36-1 £5.21
KIT23-32 £60.47 Textphotocopy 10p LAT
Main Unitset of text photocopies £5.91 EP.E. ?:N?El\lanoy i of
Keyboard Unit sat of text photocopies £2.30 xtracted from P.E. Minisonic project.
. P P'E_' SWITCHED TONE TREBLE BOOST Baslc components, PCB & chart KIT59-1 £6.08
Provides switched selection of 4 presettonal responses.
ELEKTOR FORMANTSYNTHESISER L I KiTes1  £3.82
A very sophi h for the advanced constructor ELEKTOR RING MODULATOR
who putspﬂﬁormanoe before price. Compatible with the Formam & most other syntheslssrs. .
Set of basic kits, PCBs (as published) P.E.TREBLE BOOSTUNIT Setofbasic & PCB {;
KIT66-14 £247.60 A simple treble boost unit with manual control depth. g KIT87-2 £6.40
Setof text photocopies £7.83 Basic components, PCB & chart KIT53-1 £2.76 Text photocopy 38p a
10% DISCOUNT VOUCHER ADD: POST & HANDLING ADD 15% VAT

(PE83)

TERMS: Goods in current adverts & lists
over £60 goods value (excl P&P & VAT).
Correctly costed, C.W.0., U.K. orders only.
This voucher must accompany order. Valid
until end of month on cover of P.E. Does not
apply to credit card orders.

U.K. orders: Keyboards add £2.30 each. Other goods: Under
£5 add 25p, under £20 add 50p, over £20 add 75p.
Recommended insurance against postal mishaps: add 50p Kits,
for cover up to £50, £1 for £100 cover, etc., pro-rata.
Insurance must be added for ctedit card orders.

N.B. Eire, C.l., B.F.P.0. and other countries are subject to
higher export postage rates.

(or current rate if changed).
Must be added 1o full total of

EXPORT ORDERS ARE WELCOME but 1o avoid
delay we advise you 1o see our list for postage rates. All
pay: must be cash-with-order, in Sterling by Inter-

photocopies.

3 post &
on all U.X. orders. Does not
apply to Exports, or

dti Money Order or through an English Bank. To
olé!:m list — Europe send 25p, other countries send
5

Note that we do not offer a C.0.D. service and
that our terms are paymaent in advance.

PHONOSONICS - DEPT PE83 - 22 HIGH STREET - SIDCUP - KENT DA14 6EH

BY APPOINTMENT (TEL 01-302 6184)

TERMS: CW.0.. MAIL ORDER OR COLLECTION
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AND OTHER PROJECTS

All these

PHOTOGRAPHS in this advertisement
show two of our urits containing some of
the P.E projects built from our kits and
PCBs. The cases were built by oursetves
and are not for sale. though a small
selection of other cases is available.

LIST—Send stamped addressed
envelope with atl U K. requests for free
list giving tuller details of PCBs, kits and
other components.

advantages...

OVERSEAS enquiries for list Europe-—
send 20p: other countries—send 50p.

® Instant all-weather starting

® Smoother running

KIMBER-ALLEN ® Eontinula;l peak r{orr:\fance
@ Longer battery & plug life
KEYBOARDS AND CONTACTS ® Improved fuel consumption
e b ey i g s o S LnpICL e [omeloc U DN/t Dlegeed
keys are plastic, spring-loaded, fitted withp 4 and on a robust aluminit heime. ® ‘Extended enel’gy storage

3Octave (37 notes) £25.50 4 Octave (49notes) £32.26 5O0ctave (61notes) £39.76

CONTACT ASSEMBLIES (goid-clad wire) — 1 required for each KBD note:

Type GJ ~ SPCO 283p ea. Type GA — 1 pr of contacts, normally open 24p ea. Type GB -2 pr
N/O 283p ea. Type GC - 3 pr N/O 373p ea. Type GE - 4 pr N/O 483p ea. Type GH - 5 pr N/O
583p ea. Type 4PS — 3 pr N/O plus SPCO §7p ea.

P.E.NOISE GENERATOR

Extracted from the P.E. Minisonic.
Basic components, PCB & chart
KIT 60-1 £4.00

WIND & RAIN EFFECTS UNIT

A slightly modified version of the original P.E. unit.
Basic components, PCB & chart

KiT28-1 £4.68

Text photocopy 28p

P.E.ENVELOPE SHAPER
WITHOUTVCA

Provides full manual control over attack, decay,
sustain and release functions, and is for use with an
existing VCA,
Basic components, PCB & chart
KIT44-1 £5.24
Text photocopy 48p

P.E.ENVELOPE SHAPER
WITHVCA

Has an integral Voltage Controlled Amplifier, and
has full manual control over the A.D.S.R. functions.
Basic components, PCB & chart
KIT 50-1 £7.34

Text photocopy 58p
P.E.TRANSIENT
GENERATOR
An ADSR envelope shaper without VCA, and

dditi y providing Repeat-triggering enabling a
ynth to be prog d for dolin or
banjo effects.

Basiccomponents, PCB & chart
KIT 63-2 £7.13
Textphotocopy 58p

P.E.EXTERNAL-INPUT
SYNTHESISER-INTERFACE

Allows external inputs such as guitars, microphone
etc., to be processed by synthesiser circuits.
Basic components, PCB & chart
KIT81-1 £3.23

P.E.TUNING FORK

Produces B4 switch fi

tones with an LED monitor clearly displaying beat-

note adjustments.
Set of basic components, incl. power supply,
PCBs & charts KIT46-3 £23.32
Text photocopy 97p

P.E.TUNINGINDICATOR

A simple 4-octave frequency comparitor for use
with sy i and other i where the
full versatility of KIT 46 is not required.
Basic components, PC8 & chart, but excl. sw.
KIT 68-1 £8.19
Text photocopy S8p

P.E.DYNAMIC RANGE
LIMITER

Preset to automatically control sound output levels.
Basic components, PCB & chart
KIT62-1 £5.03

P.E.CONSTANTDISPLAY
FREQUENCY COUNTER

A 5-digit counter for 1Hz 10 55kHz with tHz
sampling rate. Readout does not count visibly
or flicker due toblanking.
Basic components, PCB & chart
KIT79-2 £32.28
Text photocopy 78p

P.E.6-CHANNEL MIXER
A high specification stereo mixer with variable
inputimpedances.
Basic companents, (excl.sw's,) and set of
PCBsand charts.
KiT 80-8 £51.35
Extra 2-channel setwith PCB
KIT90-9 £9.69
Set of Text photocopies £1.50

STEREO HEADPHONE
AMPLIFIER

Extracted from P.E. 6-channel mixer.
Basic componeénts, PCB & chart
KIT92-1 £5.04

DIGITAL EXPOSURE
uNIT

Controls up to 750 wattsin § second steps up to
10 minutes, with built-in audio alarm.
Basic components, PCBs & charts

KIT93-3 £22.40

Text photocopy £1.20

P.E.DISCOSTROBE

A 4-channel light show controller giving a
choice of sequential, random, or full strobe
moxde of operation, and with additional audio in-
put.
Basiccompanents, PCB & chart
KIT§7-2 £23.79

Text photocopy 78p
RHYTHM GENERATORS
Several avai includi C ble 16

beat 64000 pattem, 128 beat almost infinite
pattem, and pre-programmed 15 pattern using
either M252 or M253 rhythm chips. A selection
of effects instrument circuits is also available.

P.EVOICE OPERATED
FADER

For automatically reducing music volume
during talkover — particularly useful for disco
work.

Basic components, PCB & chart
KIT30-1 £4.37

TAPE NOISE LIMITER
Very effective circuit for reducing the hiss found
inmosttape recordings.
Basiccomponents, PCB & chart
KIT6-3 £4.13
BARCLAYCARD

ERE

PRICES ARE CORRECT AT TIME OF PRESS.

E. & 0. E. DELIVERY SUBJECT TO AVAILABILITY.

PHONOSONICS
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Vol oo e i e ot

Fits all 12 v negative-earth vehicles |
with coil/distributor ignition up to 8 cylinders.

THE KT CONPRISESEVERYTHINGNEEDFD
Die pressed case Ready dosied almimnsm extr e
base and beat sink coibmounting <hps and accosnorios All kit
components are gquarantecdtor aperodof 2 years from date of
purchase Fotiy atecbassembiy and instailation st uctions are
included
Roger Clark the world famous rally driver
says’ 'Sparkriteelectronicignitionsystems
are the best you can buy.”

Spsrkrile

HIGH PERFORMANCE
ELECTRONIC IGNITION

s Design Associates, Dept. PE1179, 82 Bath St., Walsall, WS

Electronics Design Associates, Dept. PE480
82 Bath Street, Walsall, WS1 3l_)E. Phone: (0922) 614791

Name
Address

Phone your order with Access or Barclaycard

| enclose chequeiPQ's tor
Inc VAT and PP. QUANTITY REQ'D E
X5KIT £1695 Emnte T -
(R T Send SAE f brochure only required.




SEMICONDUCTORS,

TRANSISTORS THYRISTORS

Type Prica | Type Price Volts No. Prica | Voits No.
. BC549  £0.12| BUYO5 £1.84 . 10 THYBOOma/10v £0.17
B8CT49  £0.08| BC550 £0.16 | BU105/02£2.24 . 20 THY 20 £0.18
BCioe £012| sy Fo1s|buses E1gh £0.14 | BOTHeoomwssy  Fozs
1 .12} BC557  £0.1 r .
f023] BSiey  Do-12| BCise  £0.14( BU208/02£258 23 | 200THY600ma/200v  £0.44 | 800 THY7A/800
. .14 B 1 . 4
gggg gcwg gg‘:g 80”5 co_gg mjgggg g.gg i COIOTNHVSOOma/AOOV ?,: iy i o)
A . ¥ . alts No. - “Hi-Brite”
£0:38 | BC1o0C £012 EEBS ?ﬂ;g MaEsss0je0ie 35 | 50THYI1N/50 £0.29 | SOTHYI0M50 S8l T e ™ e
A R . - i 2 RED
£021) BC171  £010| BDIS1  fo.0| MEFISE 34D : : G 12 st
17 b X . g o 1_Photo transistor
023| BC173  £0.10( BD133 £0.46 | MESAOS £0.23 44 | B00THY14/600 021 |80 Tiivionace
£0.23] BC177  £0.18( BD135  £0.44 [ mp2ne? £9753 .
£032| 56175 £038|BDi3y fode|MPSAse 023 £0.28 | Ve aneo el i
. E .. THY! £0.32 0 THY 16A/50 .
0.23 BC1BO £0.29| BD138 £0.41] 0C22  £1.73 £0.25 | 100 THY3A/100 £03a [ 100 THvien 100 £0.66 | 1908/126 pack of § 125 clips
£0.32| BC181 £0.10| BD139 £0.47 | OC23 £1.73 . 200 THY3A/200 £0.37 | 200 THY 164200 i 1508/2 pack of 5 2 ci
0311 i goio|pouio ol (0024 e 2 e gl TVAR @
1 . . .. . T B
e dce Rt BEiar ol 2SS Rulmaes DISPLAYS
3 184 £0.10| BD176  £0.69 B £0.9. ‘£0.. " hei =
£063| BC207 f£013|BD177 €078 | OC29  £109 20 | Y25 oo £o.d3 | vats o o ea AL Toiwonl P
£098| 8C208  £0.13( 80178 £0.78|0C3  £103 23 | 100 THY5A/100 st | e E1:38) 1,707 RED 7 seqment D.P. leit (0.3 b oo
‘°'§S BE2o® ola 38373 0 el 0670 i e 057 1200 THY30A/200v £1.87|  mon anode single digit O/NO 1570 £0.92
£0. BC212  £0.10 03 £0.92 H -2 | 600 Ty oareon £0.79 | 400THY30A/400v .  £2.06| DL527 RED 7 segment D.P. leh (50" height) com-
¥ g'}g SB%% 28'32 33 i 800 THYSA/800 £0.93 | 600 THY30A/600v £4.03[  mon anade. Two digit refiector
i H . H O/NO 1524 £1.95
£0.10]| BF457  £0.43 X 5 BT101/500R £0.92. BT102/500R £0.92. BT106 £1.44. BT107 | DL727 RED 7 segment D.P. right (510" height}
£0.10] BF458  £0.43 . £0.09 | £107. BTI08 £1.13. IN3228 £0.81. 2N3526 £0.89, common anode. Two-digit light pipe
£0.10| BF459  £0.44 £0.48 £0.09 | g7x30/50L £0.38. BTX30/400L £0.54. BT116 £1.73. C108/4 O/NO 1521 £2.53
£0.18 BF594  £0.35 £0.51 £0.09 | g9 g0, DL747 RED 7 segment D.P. left (630" haight)
f:cg:llg g;ggg ggg :cgg gg.tz)g common anode Single-digit light pipe
H . r . O/NC 1511 £1.72
£0.18({ BFR4O  £0.29 £0.50 £0.46
£0.32 SES;% €032 £0.46 £0.48 SILICON RECTIFIERS OPTO-ISOLATORS
. § £0. d -
£0.32( BFX29  £0. f:o.g £1.21 {200mA IN5407 800V
£0.44| BFX30  £o0. £0.46 £1.21 | 15920 50v £0.07 | iN5408 1000V Isolation Breakdown - voltage 1500 — continuous
2017 Brxes  fo28 o ae " Eoi e
. £0.5¢ .. K N N
£0.17 | BFX86  £0.29 m.sg £0.09 £0.10 |'° A/"lgs 4| CIL74 Singlochannel 6 pin DIP standard type -
£0.1 10/50 50v £0.2 optically coupled pair with infra red LEQ emitter
£0.17|BFxB7  £0.25 £o.82 colos G : }8%}88 190V E0281  and NeN siicon ohoto ansistor
.. . - 0 .. O/ND 1497 £0.57
£0.35 SQS? £0.20 £0.50 £0.09 | \N40d1 50v £0.05 | 1S10/400 400V £0.40 [ c1L074 Multi-channel 8 pin OIP two isolated channels
£0.44 5 0 £0.52 £0.09 {,N4002 100V £0.05 | IS? vV £0.48 O/NO 1498 £1.15
£0.44| BFY52  £0.20 £0.55 £0.08 | |N4003 200V £0.07 | 1S10/800 800V £0.58 | ciLa74 Multicharnel 16 pin DIP four isolated chan-
£0.23] BIP19 0. £0.69 £0.08 | 44604 200v £0.08 | 1S10/1000 1000V  £0.69 nels O/NO 1499 £2.53
gg.gg Bai';%g/ £0. fég.gg g.gg IN40OS5 600V £0.09 | IS10/1200 1200V  £0.79
. . 99 | IN4006 800V £0.10
£0.12 OMP  £0.92 £0.2
tg‘}z R20MP. [£aia m-“i, IN40O7 1000V £0.11 | R0.AMP oy £0.64 SECOND GRADE LED PACK
1 30;‘ Og éoox gg;”g A pack of 10 standard sizes and colours which fail to
£0.10 | | 30, 200 488 £1'3 | perform 1o theic very rigid spacification, bur which are
gg:; 1S30/600 60OV £2'02 | idea! for amateurs who do not rquire the tull spec
. o . i /NO 1507 £1.04
Type  Price Price ‘14 | 1S30/600800v  £2.23 0
7400 £0.10 £0.71 S.'?_}; 1S30/1000 1000V  £2.65
£0.12 g.;g £0.18 | 1S30/1200 1200V  £3.31 SOCKETS
. £0.23
fo7a [SosTioov  rozs| BBy gagelitl] Eanohseeliol den ol
£0. 3 1S70/100 100V £0.96 {1513 16 pin OIL £0.12 [ 1616 TO18 transistor
£0. IN5400 50V £0.16 | 1S70/200 200V £1.38 (1720 18pin DIL £0.18 {1617 T03 transistor
£0.. IN5401 100V £0.17 | 1S70/400 400V £2.01 |1721 20 pin DIL £0.20 | 16117TOS transistor
£1. IN5402 200V £0.18 | 1S70/600 600V £2.58 |1722 22 pin DIL £0.22|1724 14 pin DIL Wire wrap
m' IN5404 400V £0.19 | 1S70/800 800V £2.87 11614 24 pin DIL £0.24 gold plated Cambion £0.26
£0. IN5406 600V £0.24 |//S70/1000 1000V  £3.45
tcg. G.P.SILICON DIODES
£0. TRIACS & DIACS 00mW 40PIV (min) sub min FULLY

3
TESTED ideal for Organ builders.

10amp 30 for 57p — 100 for £1.72 — 500 for
£5.75 - 1.000 for £10.35.

NRS83IRTIZBIINEAINE

2amp TOS case .
volts  No. Price |volts

% maveatd i miane o
200 TR1 Of .
400 TR124/400 £0.82{400 TR110A/400 £1.29 G.P. SWITCHING

10 amp TRANSISTORS
0lts
400 TR110A/400P £1.29)
useable devices no open and shorts ALSO

DIACS availabis in PNP sim to 2N290 BCY7Q.
BR100 £0.23  D32£0-23[ 30 for 57p; 50 for £1.16; 100 for £2.07; 500
for £9.20; 1,000 for £16.10; when ordering
state NPN/PNP.

RR2:23333

74104 £0.44 74162 £0.71
: & amp

volts

200 TR16A300 £0.70
00 TR1 -

CMOS ICs 400 TR16A/400 £0-88

TO 18sim to 2N706/8 BSY27 28, 95A ALL

3
93898

2838
T

Ty

z ype Price Type Price
ype Price

cBi0 52 cin g | i dd
CD4045 £1.61

BRIDGE RECTIFIERS
SILICON 1 amp SILICON 2 amp VOLTAGE REGULATORS

Type No. Price | Type No.
§0v RMS BRI;SO £0.23 S0vAMS BR2/50 £0.52 PoureICe =
100vRMS BR1/100  £0.26 { 100vRMS BR2/100 £0.55 itive Cas: v

200vRMS BR1/200 £0.29 200v RMS BR2/200 £0.60 uA7805 T0220 £0.85 | uA7915T0220 £0.92

; UA7B1270220  £0.85 | uA7924T0220 £0.92
400vRMS BRI/A00  £0.41 | 400vAMS BR2/400 £0.67 | LL72ic10550  fos | carecatocsy Soa2
SILICON 10amp

uA7824 TO220 £0.85
SILICON 25 smp UA7B18T0220  £0.85 | 72723 14 pin DN £0.52

88
&3
NN
bW
88
G

CD4025 £0.

NOOrowooowwe

~Nh

CD4042 £0.82

Type No. Price | Type No. Price
50v AMS BRI ggo £150 | 50vAMS BR25/50 £1.90 Nogative Case price t%zoi’giﬁ%? s
200vAMS BR10/200 £1.70 | 200vRMS BR25/200 uA7905 TO2, £€0.9: i
LINEAR uA7912 T0220 .92 |ZTK 338 $12

DIODES
P ZENER DIODES
8Y100 £0.25 .
BY101 £0.26 . . 400 mw {Bzy88) DOO7. Glass encapsulated range of
BY105 £0.25 voltages available. 1.3v, 2.2v, 2.7v, 3.3v, 3.9v, 4.3v,
8Yi14 £0.25 . . 4.7v, 5.1v, 5.6v. 6.2v, 6.8v, 7.5v, 8.2v, 9.1y, 10v, 11v,
gmgg :g-f; . . 12v, 13v. 15v, 16v, 18v, 20v, 22v, 24v, 27v. 30v, 33v,
- 39v. No.24 1
8Y127 £0.18 o
BY128 £0.18 Y X 1w-1.5w Plastic and metal encapsulated. Range of
BY130 £0.19 ¥ X voltages available. 1.3v, 2.2v, 2.7v. 3.3v, 3.9v, 4.3y,
BY133 £0.24 t X 4.7v,5.1v, 5.6v, 6.2v, 6.8v, 7.5v, 8.2v, 9.1v, 10v, 11v,
BY164 £0.,58 y i 12v, 13v, 15v, 16v, 18v, 20v, 22v, 24v, 27v, 30v, 33v,
A BY176 £0.86 . g 43v,47v. 51v, 68, 72v, 75v. 82v, 9)v, 100v.
a) . .08 | BY206 £0.34 X y No.Z1318p
n2no . SN762260N £2. i B8Y210 £0.51 . Y 10w metal stud type SO10 case. Range of voltages
UA711C . SN76660  £0.96 . Y available 8s above No.Z10. 84p

Access & Barclaycard accepted. Giro a/c no. 388 7006. All prices include VAT

Add 35p postage per order
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SEMICONDUCTORS SEND YOUR ORDERS TO
= DEPT. PE4, PO BOX 6, WARE, HERTS.

VISITOUR SHOP AT: 3 BALDOCK ST, WARE, HERTS.

TEL: 0920 3182. TELEX: 817861
FUSE HOLDERS AND FUSES POTENTIOMETERS CASES AND BOXES
[CARBON|POTS|(Linesr;¥ rack) INSTRUMENT CASES in two sections vinyl coversd top

Daascription
20mm - 5mm chassis mounting

Single gang with wire and terminations, 6mm x 50mm plastic shaft 10mm

1 iin - }in. chassis mounting bushes suppliad with shake proof washer and nut. Toleranca 20% of and sides, ll&mlnwm boﬂmﬂ;'. Hlnd back.
13in. car inhne type est e v ’ £1.72
1831 1k oh 1835 22k oh, 1839 470k ohm:
;ans: mounting 29_rnm 13%2 zkzooms 1836 47k 2n2§ 18401 Mego d £2.92
UTCK BLOW 2t . 1833 4k7 ohms 1837 100kohms  18412M2 £1.79
SUICK DL oMY 20mm L IOKOmE | o 1EIET20KCRMS At 30p sach £2.43
. rac!
1842 4k7 ohms 1846 100k ohms 1850 2M2 ALUMINIUM BOXES made from bdm olii, folded
1843 10k ohm: 1847 220k ohms Al at ion each box with half deep lid snd
1844 22K ohma 1848 470k ohms 30p each N
. 1845 47k oh 1849 1 M N Length  Width Price
ANTI-SURGE 2 ,f‘ 52 2 Designed ta it 2 54mm pitch bosrd Al tracks are lingar faw, '1‘;9 . 8iin in 13in £0.85
Y576 100 ahms 1822 10k ohms 1828 1 Meg ohms Heo o S 1gin £0;88
: 1817 220 ohms 1823 22k ohms 1829 2M2 ohms X din iz'" : in ig:;
2A 626 3.15A 629 1818 470 anms 1824 47k ohms 1830 4M7 ohms 62 5in in zin -
500mA 624 6 627 5A 630 1819 Tk ohms 1825 100kohms  AMat 163 4in 23in 2in £0.87
GUICKBIOW Ail 8p each ‘g%o 2:; ohms 1826 Zggk ohms 10p each : gg 17iln %gn 1 in g-g
= 1}in, 1821 4k7 ohms 1827 470k ohms in in in -
T No. ¥ Ty No. Type No. DUAL CARBON POTS (Log Law} 166 8in 6in 3% £1.82
ZgSr.nA 631 SXSr.nA 632 800mA 634 :gg? ?‘a: 0:’“5 :gg‘s‘ ;gg: 0:"19 us.stzMZ 167 &in 4in 2in £1.18
All 8p each onms) gms| :
1862 22k ohms 1866 470k ohi each SLOPE front aluminium boxes with black vinyl bese and
':’XPO g;s- }yg{: 5308- IXPG g‘:{ 1863 47k chms 1867 1 Mog. L sides & aluminium back, top & front — strong construction
24 837 EAN 839 A 842 SINGLE GANG SWITCHED {Lin Law) accessable. ] . ) ]
These potentiometers are fitted with double pole on-off switches. The switch 1s 169  2iin S%m 23%in 12in  3%in  8in £5.48
Ali 60 each incorporated within the rotary action of the pot. Specification of pot is as VC1. 168 28in 7in aih  16in adin  ttin £8.21
T
Sichatholl Samae 31‘827540‘110%% ,‘ 1878 2M2 VEROQ plastic case box. These boxes consist of top snd
ohms onms o) -
71 10k ohms 1875 220k ohms Al st b n ns which i fixings for horizontal
@7% 22 onme 1876 470k ohme 75p each 2 P e /e plates, two ueﬂom“ are
1873 47k ohms » 1877 1 Meg held together r screws which enter through base
BA BOLTS-packs of BA threaded cadmium plated screws DUAL GANG LONG-ANTI-LOG POT and are concealed by plastic feet.
slotted cheese head. Supplied in multiples of 50. . 1888 Track specification as dual gang pots VC3, but tracks mounted to log- No. Height Price
ype No. Price Type No. Price anti-log action 100k ohms £0.86. 170 140mm 40mm 205mm £4.14
1in. OBA 839 £1.38 7in. 4BA 846 £0.37 SPECIAL VOLUME CONTROLS 171 140mm 75mm - 205mm £4.82
rin. OBA 840 £0.86 Lin 4BA 847 £0.29 A miniature 16mm type replacement volume control, incorporating single pole 172 140mm 110mm 205mm £6.00
H £0.76 ?m, 6BA 848  £0.46 on-off switch. Resistance yalue S ohms, Tolerance  20% 1/8 wat rating.
£0-52 in. 6BA 849 £0.24 - Ci
844 £0.80 +in. 6BA 850 £0.20 MINIATURE ROTARY VOLUME CONTROL AUDIO LEADS

5k ohms log law with on-off switch. 20mm grooved spindie. Tag connections
17mm dia. Supplied with fixing nut. Used mainly for replacement

. 4BA 845 £0.51
BA NUTS-packs of cadmium plated full nuts in multipies of 50.
S N :

890 £0.8. VC9 N A4
Type No. Price pe 0. rice | WikE WOUND POTS o- Type ) Ence
oA 855 £0.83 M4 857 £0-35 | A'range of wire wound single gang pots with finear tracks of 1 watt rating, | 107 FM indoor Ribbon Aerial £0.69

2BA 856 £0.55 6BA 858  £0.28 fitted with 10mm bush and supplied with shakeproof washer and nut. 113 3-5mm Jack plug to 3 5mm Jack plug length 1-5m £oe8
BA WASHERS-flat cagmium plated plain stamped washers VCi 114 5 pin DIN plug to 3-mm Jack connected to pins 3 & §

supplied in multiples of 50. 1891 10 ohms 1895 220 ohms 1899 4k7 ohms length 1 5m £0.98
Type 0. Price Type No. i 1892 22 ohms 1896 470 ohms Ak at 116 5 pin DIN plug to 3 5mm Jack connected to pins 1 & 4
oEA 859 £0.16 4BA 861 .1 1893 47 ohms 1897 1k ohms 92p each length 1-5m £0.98
OBA B60 £0-.14 BA 862 ’sBQ?TZO.fhms T 1898 2k2 ohms. 116 Car aerial extension screened insulaed lead. Fitted plug and
SOLDER TAGS-Hot tinned supplied in muitiptes of 50. e o og Track) - tog) | socket et
T o. Price T No. i P atonias ut track having {log) law. 117 AC mains connecting lead for cassette recorders and radios

g P gl” - 1879 4k7 ohms 1883 100k ohms 1887 2M2 2 metres r0.78
0 851 £0-46 4BA . 1880 10k ohms 1884 220k ohms AHat mets

B52 £0.32 6BA . 1881 22k ohms 1885 470k ohms 76p sach 118 5 pin DIN phono plug to stereo headphone. Jack socket ) £1.21
1882 47k ohms 1886 1 Meg 119 2 + 2 pin DIN plugs to stereo Jack socket with attenuation
PRE-SET POTS HORIZONTAL MOUNTING network for stereo headphones. Length 0-2m £1.04
Miniature type for transistor circuits. The wiper of the preset is provided with a 120 Car stereo connector. Variable geometry plug to fit most car
slot for screw driver adjustment. The tags of the preset will fit printed wiring cassettes, B-track cartridge and combination units. Suppiied

boards with a pitch of 2.64mm. All tracks are linear law. with inlined fuse power lead and instructions £0.89

ry VeT 123 6-6m Coiled Guitar Lead Mono Jack plug to Mono Jack
BV-0-6Y 100mA £1. 1801 100 ohms 1807 10k chms 1813 1M ohms plug Black £1.72
9V-0-9V 100mA .04 {B0ep220chms 1808 22k ohms 1814 2M2 ohms 124 3 pin DIN plug 10 3 pin DIN plug. Length 1.6m £0-35

n ohms 1809 47k ohms 1815 4M7 ohms ! !

12V-0-12V 100mA q 1808 Tk ohee 1810 100k ohms Al 125 5 pin DIN plug to 5 pin DIN plug. Length 1-5m £0.86
MINIATURE MAINS Primary 240V 1805 2k2 ohms 1811 220k ohms 10p each 126 5 pin DIN plug 1o Tinned cpen end. Langth 1-5m £0.85
with two independent secondary windings 1806 4k7 ohms 1812 470k ahms 127 5 pin DIN plug to 4 Phono Plugs. All colour coded. Length 1.6m  £1.49
o. Ty Price PRE-SET POTS VERTICAL MOUNTING 128 5 pin DIN plug ta § pin DIN socket. Length 1-5m £0.92
2024 Mﬁ'ao_o_sv 0-6V RMS £1.84 Miniature type for transistor circuits. Wiper adjustment is made by a screw 129 5 pin DIN phug to 5 pin DIN plug mirror image. Length 1.5m £1.21
2025 MT150-0-12V 0-12V RMS . driver slot 130 2 pin DIN plug to 2 pin DIN inline socket. Length 5m £0.78

1 AMP MAINS Primary 240V 131 5 pin DIN plug to 3 pin DIN plug 1 & 4 and 3 & 5.
No. econdary L Length 1.6m £0-95
2026 6V-0-6V 1 amp - a n tatally enclosed element in a 132 2 pin DIN plug to 2 pin DIN socket. Length 10m £1.13

9V-0-9V 1 amp . h £4.83 133 5 pin DIN plug to 2 Phono plugs. Connected pins 3 & 5.
12V-0-12V 1 amp b 55p Raolacemenl'elemez\t for 194 n, £2.19 Length 1.5m £0.88

15V-0-15V 1 amp £3.16 P & P 66p e ot i3 2idiord] 94 3Ton £0.53 134 5 pin DIN plug to 2 Phono sockets. Connected pins 3 & 5.
30v-0-30V 1 amp £3-97 P& P86p 1948 lron conted bt 3o 1oy oma i Length 23cm £0.78

n. ¢ .

STANDARD MAINS Primary 240V | _ 1948 General purpose 18 watt iran firted with iron costed bit, 135 5 pin DIN socket to 2 Phono plugs. Connected pins 3 & &
Multi-tapped secondary mains transformers available in $amp, 1 1952 Replacement slement for 1948 iron. 3 Length 23cm £0-78
amp and 2 amp current rating. Secondary taps are 1949 Iron coated bit 3/32” for 1948 iron. £0.53 136 Coiled stereo headphone extension lead. Black, length 6m £2.01
0-19-25-33-40-50V. Voltages available by use of taps. 1950 Iron coated bit 3 for 1948 iron. £0.53 178 AC mains lead for calculators, etc £0.82

4.7,8.10,14, 15,17, 19, 25, 31, 33, 40, 25-0-25V 1951 Iron coated bit 3/16” for 1948 iron £0.53
N b 1931 Highly popular »25 25 watt quality soldering iron ceramic shafts to

Price
£3.91 P& P8Sp provide near perfect insulation breakdown voltage of 1500 volts AC

d and a leakage currant of only 3-5uA and another shaft of stainless steel
S: g? ": g $ g?p 10 ensure strength £4.83
P a 1935 Replacement element for 1931 iron .

240V Primary 0-55V « 1932 d bit } for 1931 iron. riptio: rice
2A Secondary £7-30 P&PET 1933 Iron coated bit 5/1'2L o) 931 iron. Y 3:5% min;;:u,e slide ':‘;7'3 c%.u
SPECIAL OFFER . 1934 Iran coated bit 3/32” for 1931 iron, £0.58 i .
DPDT standard stide 1974 £0-17
2042 240V Primary 0-20V = 2A Secondary. By removing 5 turns 1983 SK1 soldering kit — This kit contains 15 watt soldering iron fitted with a Toggle switch SPST 12 amp 250V ac 1975 £0-38
for each volt from the secondary winding any voltage up to 20V « 3/16” bit plus two spare bits, a reel of solder, heat-sink and a booklet Toggie switch DPDT 1 amp 250V ac 1976 £0.48
isens b ] How to solder. in presentation display box. £6.38 g9 f P
2A is easily obtainable ideal for the experimenter. T cer. . . > Rotary on-off mains switch 1977 £0.58
£1.50 7 & P B60° v e sromg: s i Sorabts 19t s moet®l | P Sitche Bush to ke 1978 €018
SPECIAL OFFERS accommodation for six spare bits and two sponges which serve to keap Push switch—Push to break 1979 £0.21
the soldering iron bits clean. £1.73
NIDRILL 12y hand held battery-operated mini drill. 7,500 ROCKER SWITCH Colour No. Price
np Ln C(')\‘llet1 ‘i:ggck. Ideal for drilling printed circuits or modes) BIB HI-FI ACCESSORIES Arange Ofsglsc#w = SERCK :gg? Sgg:
making. No. . £7.7 switches —moulde: 3
" . in high insulation WHITE 1882 £0.35
TRANSFORMER 240v Primary 0-20v & 2A Secondary. By . Compact tape head claaning kit d material available in a BLUE 1983 £0.35
removing 5§ tumns for each volt from the secondary winding, any Tape Editing kit X f
voltage up to 20v @ 2A is obtainable. Ideal for the experimenter. g Ca‘:set(e "I'agpe editing and joining kit ;:holfneatl)'iacoloug usieal {SkALI(?ﬂV(\)IUS }ggg Sggg
No.2042. £1.50 + 86p.P & P Salvage cassotie ] ors LU .
ANTEX MLX Soldering ron. Sturdy 25 watt iron complete with- 4 1 £ Cassetislbjead clearingape! " Description No. Price
43 metres of 2-core cagle. Works off a 12 volt battery. Ideal for s giﬁ:ﬁ 2;?",‘?5’2?2'33312?akgu,aner ”_'“ Miniature SPST toggle 2 amp 250V ac 1958 £0.81
Car, Boat, Caravan, No.1724. £5.29 "Groove Klean' automatic, metal, Mgngature [S)i;%pogglle ZZamp 225500\\//31: 1959 £0.86
record cleaner . iniature toggle 2 amp ac 1960 £0.91
TANTALUM CAPACITORS A: ﬁfﬁe;::’:;o::g:ct;:;eiaglds 10 £0.92 Mztgig\l/ure DPDT toggle centre off 2 amp o -
B - - ac Rl
. Chrome finish ‘Groove Kieen' {plastic) 5 H
35V £0.13 4.4MFD 35V £0.21 . Anthetatic HLFL cleaning liquid i Push_bunon SPST 2 amp 250V ac 1962 .
3.3MFD 25V £0.21 2 5 PG D e Push-button SPST 2 amp 250V ac 1863 £1.09
TOMFD 35V £0.25 - Cassette fasthand tape wk - Push-button DPDY 2 amp 250V ac 1964 £1.34
22MFD 16V £0.25
47MFD 6.3V ] VEROBOARD MIDGET WAFER SWITCHES
3156 33MFD 35V £0.13 Single bank wafer type—suitable for switching at 250V ac 100mA

or 150V dc non-reactive loads make-before-break contacts.
These switches have a spindle 0 25 in dia. and 30 indexing.
Dascription No. Price (Description No. Price
ipole 12way 1965 £0.55 3pole 4way 1967 £0.55
2 pole  6way 1966 £0.55 4pole 3way 1968 £0.55
MICRO SWITCHES No. Price
Plastic button gives simple 1 pole change over action £0.29
Rating 10 amp 250V ac

£0.74 2.5"x3.75".15 Copper £0.53
i £0.61 2212 3757x17" 15 Copper £2.39
2.5"x17" .1 Copper £2.14 2213 3.75"x5" .15 Copper .90
3.75"+3.75" .1 Copper 231 2217 3.75"x17.8* .1 Plain g}:
3185 1,000uF 25V .32 3.75" 17" .1 Copper X 2218 3767x2,5" t Plain

3186 1.000uF 63V . 3190 4700uF £0.92 4.75" 179" 1 Copper £3.61 2219 §7x3 75" .1 Plain £0.68
3187 2200uF 25V £0.69 3191 4700uF . 25" 17,5 in pack £0.85 2223 2.5"x5”.15 Plain £0.37
3188 2200uF 40V X 3192 2200uF 2.88 3.76”~ 5" .1 Copper £0.79 2225 5§.3.75" 15 Plain £0.56
3189 3300uF 100V . 3196 _100uF £0.09 2.5"- 6" 16 Copper  £0.64

Terms cash with order. Cheques/Postal Orders made payable to Bi-Pak at above address.
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PRINTED CIRCUIT DRILLS
Miniature AN BC deils designed
tor deiliing peb's.

Snall dril; Order as BW03D
price £6.78

\arge dril: Qrder as BW02C
price £10.683

CONDUCTIVE PAINT

Repair peu's, & demisters, €. with
this siver paint. Phial contans Jgm.
Order as FY12P price £2.58

1 jm g
ELECTRET MICROPHONES

Super qualty genuine electret microphones operating

on 1 5V battesy {HPT-type) supplied

Cassette type with miniature jack plugs.

Order as YB33L price £3.04

Dmmdilecnonal tow-cost with standard fack plug.
YBIAM Price £-

%
tandard jack phug.

\M\idirecmﬂal
plug {pictured)
Order as WF3AM Price £16.77

OEMABNETISER

ape head demagnetiser with curved probe ideal for
cassette 1ape heads. Cures hiss due 10 pelmanem\v
magne(lsed heads, Amanng Jow price

Order as FOS2S Price £4.15

TURNTABLES
Autochanger complete

Pl / with stereo ceramic
Z
'\‘, cartridge and eieuit
» make a compiete \ow cost record

player \deal for the young Pop fan.
Order as XOOOA Price £18.48
Single-play rim-drive rntable with stered ceramic
cartridge.

MRPL

ANTISTATIC MAT & GUN

Tyrntabte mat removes static from discs while they are
playing.

Ordes as LXY oL Price £29%

Gun removes static charge from discs. After use dust 1O
fonger clings and may be easlly trushed off.
Order os LXOAE Price £4.99

McKENZIE POWER SPEANERS
High quakty, high power speakers.
12, 50W 862 Order as X079t
price £18.79

12in, SOW 1682 Order as X080B
price £1 8.9

12in. BOW 861 Order as XOBAC
price £26.82

12in. BOW 1882 Order as X0820
Price £26.82

15in, 150W BQ Order a5 X083E
price £67.80

15in. 150w 1RC Order as XOBAF
prce £67.88

WIRING TOOLS j j
Miniature poxjointed wiring pliers with insulated

handles and rewrn spring
Order as BRGIA Price £A52

Miniature box: jomted side cotters with insulated handies,

return SpAng and precision cutting edges.

Order as BR7OM Price £AA5

End-action wire strippers, tully adjustable, insulated
handies.

Order as BRIEH Price £5.85

CAR AERIAL BOOSTER
High gain caf aeriat booster for long, medium, short and
i nly. Very €asy 1o fit -
N We have measured

measures dyna!
unknown {ransistors,
matching yransistors into pairs,

Order as LHOBF Price £1228

FOR FULL CATALOGUE DETAILS

AMP KITS

Complete kits of parts with
fll instructions 1© make it
amplifiers with excelient
speciﬁcadons.
8w amp kit. DOrder as LW36P
price £3.83
SOW amp kit Drder a5 Lw3sa Price £133
150W amp kit QOrder as LW32K Price £1489

MINIATURE VICE

Smatt modeliers vice in
1ough plastic with metal
faced jaws. Clamps 10
bench. Jaws width
maximim opening 30mm
Qrder 33

Price £2.78

cLocK MODULE

Module requies
only transtormer
and two push
switches 10
operate adigit, .70 red LED display. Alarm and radio
outputs, Battery back-up when ‘mains tail Steep and
snooze Lmer. Seconds display. Just add speaker for
alarm tone Ful detalls on page 267 of out catalogue
QOrder as 1140 Price £8.A1

TEACH YOURSELF ELECTRONICS

There is 10 petter way of learmng
basic electronics than by placdoa\
experience and th i
undoubtedly the very be ba
course for doing just that

Basic Electronics books-

Qrder as K10 Price £330

QUICKTEST

A sate and quick way 10
connect to the mains.
snap the wires under the
sprung keys and close the
id. Completely safe both
open and closed.

Order as YB21X

price £6.54

SEE BACK COVER.

HEADPHONES

High quality stered

headphone with large
added headband and shder
volume controls

Order as WF? A0

Price £198

000 oHMIVOLT
N\ULTIMETER
A 20,000 ohms pec volt
muttimeter at an incredibly

\eads, batterY and
instruction \eaflet
Orde as V!

Price £1 310

MEGAPHONE

High quality megaphone with difterential microphone
Requyes eight HPY1 battenes inot supplied) Shoulder
strap for portable gperation.

Order as XQ72P Pnce £49.50

MULTIMETER ] TRANSISTOR
TESTER

Superd igh sensitvity muttimetes
and transistol {ester in ONE.
Gensitivity 100,000 ohms per volt

ohms, Decibels \

Complete with test leads. three
\eads for yransistor tester battenes
and instruction leaflet

Order as YB8TY Price £38.30

I prices include VA
i T and posta,
:rlm eaps:t:lunq, but if total u::ev &e
- add 30p handiing charge.
7 guaranteed untit May 8th 19'80
andxpun customers deduct 13% .
export postage will be charged
extra at cost.
Please use order code.

All ftems i stock at time of going to
press.

ELECT
. (== ]\\]
All mail to PG Box 3, Rayleigh, E IC SUPPLIES
, Essex SS6 8LR. Telephone: Southend (0702)L| M ITED
' 554155,

Shop 2 ond d
L on Road Westch" 0 B ) el ph Swnﬂ
(
n SEa Essex (Closed on WlOIIday Telephone sOU“Ie"d 0’0
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THE TROUBLE with looking at the
future in electronics is that ad-
vances take place so quickly that by
the time the prophesies are made the
ideas are often already at prototype
stage or even in production. Qur video
supplement takes a look at the present
state of the art and also mentions
some new techniques. These techni-
gues will undoubtedly lead to a new
range of smaller, cheaper domestic
recorders though, at the present time,
it is difficult to see how LVR will ever
achieve the quality of reproduction
now available from helical scan recor-
ders. Perhaps by the time these words
are published the new machines will be
in production.

The video market has now taken off
in this country and the indications are
that sales will quickly grow over the
next few years. What we don't yet
know is the influence the videodisc will
have.

MONEY

How about electronic money? We
warn you that SGS ATES have already
made the first steps in that direction
with the introduction of an electronic
credit card. Designed for an Italian

telephone company—PQO where are
you?—the card is intended for use with
pay phones but the implications are
obvious.

In the future you may never need
loose change, in fact we can forsee a
time when the minting and printing of
money will no longer be necessary. In-
stead of drawing out money from your
bank you simply get a new card. You
then use your card for purchases—
possibly over the phone—or stick it in
the till or ticket barrier on the bus, at
the station, cinema, sports centre, etc.

Each time you use the card the rele-
vant credits are used up. When all the
credits are used the card reader
withholds the goods or services. Where
are the benefits? No money to be
stolen or carted to the bank—no loose
change to carry or acquire when
necessary. For the vendor it also means
payment in advance, reduced machine
maintenance and no money left in
machines to tempt thieves. It will be
possible to develop tills to accept the
cards, to put card readers in taxis, TV's,
petrol pumps, amusements etc.

Once again this is a product that is
now available; the type numbers are
M274D1 for the d.i.l. ceramic evalua-

tion package and XCARD for the card.
The chip is essentially an EPROM of 17
X 8 bits with a claimed 100 year data
retention.

Security is taken care of by writing in
an 8 bit word during manufacture and
then blowing an on-chip fuse. If any at-
tempt is made to erase the card to
regain its original credit value the
security key is also erased rendering
the card useless. A plastic tab, which
has to be removed to use the card, pre-
vents resale after initial use.

APRIL!

Although this is the April issue and
certain devices described elsewhere in
these pages are not all they seem at
first glance, we assure you that the
above information has nothing teo do
with the date and is based on an actual
product.

What other advances are there?
How about a hi-fi amp of excellent
guality for about £70—see the PE
Congress; an MPU kit for less than
£30—read the EDUKIT review, or
even a 2 Wire Train Controller—we
believe we are the first to publish a
design for the hobbyist in the U.K.

Mike Kenward

Technical Queries

We are unable to offer any advice on the
use or purchase of commercial equipment
or the incorporation or modification of
designs published in Practical Electronics.

All letters requiring a reply should be
accompanied by a stamped, self addressed
envelope and each letter should relate to
one published project only.

Components are usually available from
advertisers; where we anticipate supply dif-
ficulties a source will be suggested.
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Back Numbers

Copies of most of our recent issues are
available from: Post Sales Department
(Practical Electronics), IPC Magazines Ltd.,
Lavington House, 25 Lavington Street, Lon-
don SE1 OPF, at 75p each including In-
land/Overseas p&p.

Binders

Binders for PE are available from the same
address as back numbers at £4-10 each to
UK or overseas addresses, including

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

Subscriptions

Copies of PE are available by post, inland or
overseas, for £10-60 per 12 issues, from:
Practical Electronics, Subscription Depart-
ment, Oakfield House, Perrymount Road,
Haywards Heath, West Sussex RH16 3DH.
Cheques and postal orders should be made
payable to IPC Magazines Limited.
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Place

items mentioned are usually available from electronic
equipment and component retailers advertising in

this magazine.

However, where a full address is

given, enquiries and orders should then be
made direct to the firm concerned. All
quoted prices are those at the
time of going to press.

by
David
Shortland

TEMP PROBE

The new T-10 temperature probe from
Racal-Dana Instruments has been designed to
‘turn a digital multimeter into an accurate
digital thermometer.

The unit uses a constant current bridge cir-
cuit with a solid state sensor to give an output
of 1mV per degrees Centigrade. The basic ac-
curacy of the T-10 is to within 2 degrees from
0°C to 100°C and to within 3°C from
—50°C to 150°C. :

The sensor, which is housed in a high tem-
perature plastic probe, is embedded into a low
mass brass tip for improved response during
measurement. The probe is attached to the
main unit via a coiled lead and the compact,
self-powered mains unit plugs directly into a
multimeter.

The T-10 is priced at £79-00 excluding
VAT and p&p.

For further information contact Racal-.

Dana Instruments Ltd., Duke Street, Windsor,
Berkshire SL4 1SB (07535 69811).

and
Jasper
Scott

RECORD VALET

The improved Record Valet from BIB is
ideal for removing dust and static from
gramophone records. The handle is a reservoir
for anti-static liquid which is fed to a velvet
cleaning pad. Adjacent to the pad is a brush
which removes the dust from the record and
deposits it on the cleaning pad.

The Valet which should ideally be used
before each record is played, to ensure both
the record and the stylus are protected is
priced at £5-47 including VAT. A 15mtl bottle
of anti-static cleaning fluid is also included
with each Valet. )

BIB Hi-Fi Accessories Ltd., Kelsey House,
Wood Lane End, Hemel Hempstead, Herts.
HP2 4RQ.

HOME RADIO

Home Radio have informed us that they
have now moved to new premises at 269A
Haydons Road, Wimbledon, London SW19
8TY.

The mail order address is still PO Box 92,
215 London Road, Mitcham, Surrey (01-543
5659).

DMM

The Simwood MCS523 battery powered
DMM provides a full range of measurement
functions, and uses CMOS LSI circuitry for
accuracy, long-term operational stability and
low power consumption.

Five measurement functions are available
with 30 current, voltage and resistance ranges.
These consist of five a.c. and five d.c. voltage
ranges from 200 mV to 600 V, with basic d.c.
accuracies from 0-25 per cent; five a.c. and
five d.c. current ranges from 200 puA to 1A,

5.mwood o

»

.
i gt
W R

with accuracies from 0-8 per cent; and ten
resistance ranges from 200 ohms to 20
megohms, with accuracies of 0-25 per cent on
all but the 20 megohm range. The ohms
ranges offer high- and low-power measure-
ment capabilities, for checking both circuit
resistance and active components.

The liquid crystal display automatically in-
dicates ‘the measurement parameter—a.c. or
d.c. volts; a.c. or d.c. current; ohms; kilohms
or megohms—as well as polarity.

Other features of the MC523 which is
priced at £75 include a high input resistance,
autozero and auto-overange, and overload in-
dication. Battery life of 200 hours is claimed
under normal conditions of usage. The in-
strument measures 95 x 155 x 45mm and
weighs 300g.

Simwood Limited, Garretts Hall, Shalford
Green, Essex (0371 820006).

WORDPROCESSOR PACKAGE

The latest WordPro II wordprocessor
package from Commodore has been
specifically designed for use with the 16K and
32K “big keyboard” versions of their PET
Computer. WordPro 11 is unusual for as well
as floppy disk-based software, the package
also includes the necessary ROM hardware to
accommodate the program functions.

The WordPro II package, which can be in-
stalied in the PET with a minimum of fuss, in
conjunction with Commodore’s 2040 dual
drive floppy disk unit, gives the user a
capability to process up to 303 pages of text.

Combine this with a printer and you have
an extremely powerful computer-word
processor system for under £2,600. For
applications requiring a high quality print-out,
the system configuration can include a daisy
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wheel printer instead of the matrix printer, but
as such, will still cost less than £4,000.

In operation, WordPro 11 follows conven-
tional wordprocessor practise. Firstly the text
is entered into the PET, using the keyboard
and the VDU displays a working text area of
24 lines. As the text is processed, it can be
moved either up or down the screen thereby
bringing fresh text onto the VDU. A “status
line” at the top of the screen ensures that the
operator is always fully aware of the cursor
position as line editing is carried out.

Other text handling features include: an op-
tion to carry out right hand justification,
variable left and right hand margins and a
variable page length facility.

Once the text editing is complete, then it
can be converted into hard copy via the prin-
ter, controlled by a formatting routine. It is
therefore possible to produce both multiple
copies of a fixed content letter from one com-
mand and multiple copies of a variable content
letter from one command with insertions, such
as name, address etc., taken from a secondary
file.

The Commodore WordPro II
Wordprocessor package which costs £75
comes complete with ROM, diskette,
documentation and demonstration files in a
stiff-backed multi-ring binder.

Commodore Business Machines, 360
Euston Road, London NW1 (01-388 5702).

ANTI-STATIC SLEEVE

A new protective record sleeve which is
claimed to offer distinct advantages over or-
dinary sleeves is being introduced by Zerostat
Components Ltd. i

The sleeve is made from polypropylene
which is extremely smooth for scratch free
record removal and replacement. This stable
material which is electrostatically compatible
to the record vinyl greatly reduces the attrac-
tion of static charges.

The Zerostat Discwasher ‘VRP’ is on sale
through hi-fi retailers at approximately £1-95
for a pack of ten or may be ordered direct
from Zerostat Components Ltd., Edison
Road, Industrial Estate, St. Ives, Huntingdon,
Cambridgeshire PE17 4LF.
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NASCOM PRINTER

A compact, low price printer which accepts
both punched and unpunched plain paper is
available from Nascom Microcomputers Ltd.

Called the IMP, the printer is of the impact
matrix type producing characters in a 7x7 dot
matrix at a speed of 80 characters per second.
It accepts either pinfeed paper under tractor
feed, to a maximum width of 94 in, or un-
punched paper under pressure feed. The latter
atllows the use of A4, foolscap or quarto
letterheads.

The IMP offers bidirectional printing and a
96 ASCII character set with the hash mark
replaced with a £ sign. The ribbon used is a
cartridge-loaded, endless loop type with a five-
million character life.

Input data may be in either seven or eight
bit formats with either one or two stop bits.
Parity may be odd, even or ignored. Should a
data transmission error be detected, an ASCII
7F character will be printed and the operator
informed by indicator. “Linefeed” signals may
be automatically generated when the printer is
in use with computer systems providing only
“carriage return” signals. In conjunction with
Nascom monitors NAS-SYS | and NASBUG
T4 this facility may be used to generate double
spaced output.

Input is designed for RS232 levels and may
be at any standard baud rate between 110 and

9600. A TTL output is available at 16 times
the selected baud rate for operating an exter-
nal 6402 type UART. A “busy” signal will be
output when only 10 characters need to be in-
put to fill the 945 character buffer. The signal
will be maintained until more buffer space is
available.

Priced at £325 plus VAT, the Nascom IMP
is available from Nascom Microcomputers
and selected Nascom distributors.

Nascom Microcomputers Ltd, 92 Broad
Street, Chesham, Bucks. (02405 75155.)

VERO CATALOGUE

Designed to a new format, the latest 52
page hobbyist catalogue from Vero Elec-
tronics contains a wide selection of products
that are particularly interesting to the home
constructor.

Several new products are illustrated in-
cluding Verobloc; a new prototyping method
of building and testing circuits; a S100 bus
system; a rack mountable development kit for
evaluation or microprocessor- based systems
to the S100 format and low profile d.i.p.
sockets.

The catalogue is available for 40p from
Vero Electronics Limited, Industrial Estate,
Chandlers Ford, Eastleigh, Hants. SO5 3ZR.

CO-AX CONNECTORS

From Greenpar Engineering comes a new
range of w.h.f. co-axial connectors designed
specifically with the hobbyist in mind.

The range consists of three basic designs—
free plug, panel socket and straight adaptor.
Various versions of the plug are available to
suit different types of co-axial cable. All con-
nectors have nickel plated brass bodies and
silver plated centre contacts. Phenolic in-
sulators in the plugs and sockets ensure high
temperature stability.

The connectors come in packs of ten, and
are available direct from: Greenpar Engineer-
ing Ltd., PO Box 15, Station Works, Harlow,
Essex.

KEYBOARD

A solid state ASCII keyboard measuring
just 8-2mm thick has been introduced by In-
terface Components Ltd.

Known as the TASA Micro-Proximity
Keyboard the touch-activated keyboard is
claimed to be virtually indestructible.

The keyboard is a thin rectangular board
with a totally flat surface. The micro-
proximity touch sensors are protected by a
shield of tough polycarbonate which can be
kept clean by wiping with a damp sponge.
Because it can be easily cleaned and disinfec-
ted, it is ideal for sterile environments. It also
can be used in hostile environments where
dust, temperature extremes, moisture,

chemicals or radio frequency interference are
a problem.

Measuring 158mm deep by 382mm wide
by 18-2mm thick the keyboard has a full 128
position 8 bit ASCII output plus continuous
strobe, parity select. Other features include:

Built-in electronic  shift lock; two-key
rollover to prevent accidental two-key opera-
tion (excluding “control” and “shift”) elec-
tronic hysteresis for firm “feel”; signal activa-
tion time of I millisecond; Output via 12-way
edge connector; CMOS compatible with pull-
up resistor; parallel output: active pull-down,
direct TTL compatible (one load) open collec-
tor type.

The TASA Keyboard costs £49.50 ex-
cluding VAT and is available from Interface
Components Ltd., Oakfield Corner, Sycamore
Road, Amersham, Bucks. (02403 5076.)




7000 OHMS/VOLTS AC/DC

8 RANGES

Handy multitester for
home and work-shop.
Easy-to-read two colour
5cm meter, pin jacks for all
8 ranges. Reads AC and
DC volts: 0-15-150-
1000 DC current;

0- 150 mA. Resistance:
0- 100,000 ohms.
Accuracy: T 3% full scale
on DC ranges,

+ 4% on AC ranges.
Compiete battery.
22-027. REG. PRICE

£6.95

6-DIGIT
FREQUENCY
COUNTER

Counts frequencies
from 100 Hz to over
45 MHz with 100 mS
éate time. Accuracy is
ppm at 25°C or less
then £ 30 Mkzon 10
MHz! Overload-
protected 1-meg
" input. Sensitivity, 30
mV up to 30 MHz.
Req. 9V battery.
22-351. REG PRICE

£79.95

MULTITESTER

Dual FET imput for
accuracy and minimum
loading. 11.5¢cm mirrored
scale. DC volts, 0-1-3-10-
30-100-300-1000. bC
current 0-100 a. 0-3-30-
300 milliamp. Resistance
0-30-300-3k-301C-1

megaohms. Req. 9V
battery. 22-209.

REG. PRICE

£29.95

DIGITAL IC LOGIC PROBE SIGNAL INJECTOR

For RF, IF, AF circuits.
Maximum accuracy. Easy

.| pushbutton operation. Needs
two “AA” hatteries. 22-4033.

REG. PRICE £2- 79

AC/DC CIRCUIT
TESTER

Accuracy in 1-300 volts

ranges. Safe in live/dead
circuits. Needs two “AA™
batteries. 22-4034.

e s 1,99

VARIABLE POWER SUPPL

Power project boards. IC's, other low-voltage DC
equipment. Load regulation: less than 450mV at 1
amp at 24V DC. Ripple: less then 25mV. Maximum
output current: 1.25 amps. Switchable colour-coded
meter reads 0-25V. DC and 0-1.25 amps. Three-way
binding posts take wires, banana plugs or dual banana
plugs with 0.75" centres. For 220/240V AC.

2291 REG E 3 5 . 9 5

TRANSISTORIZED"
SIGNAL
TRACER

Spot circuit troubles and
check RF, {F and audio
signals from aerial to
speaker on all audio
equipment. With 9V
battery, instructions.
22-010.

Unigue circuitry makes it a combined level detector,
pulse detector and pulse stretcher. Hi-LED indicates
logic " 1”. Lo-LED is logic “0". Pulse LED displays
puise transitions to 300 nanoseconds, blinks at 3 Hz
for high frequency signals (up to 1.5 MHz). Input
impedence: 300K ohms. With 36" power cabies.

REG. PRICE£ 1 9 (] 9 5

REG. PRICE£9 . 9 5

REALISTICDX300

General coverage receiver. Quartz-synthesised tuning,
digital frequency readout. 3-step RF Attenuator. 6-
range preselector with LED indicators. SSb and CW

| demodulation. Speaker. Codeosullator Batteries (not
included) or 12V DC. 20-204

REG. PRICE £2 29 9 5

DYNAMIC
TRANSISTOR
CHECKER
Shows current gain and
electrode open and short
circuit. Tests low, medium
or high power PNP or NPN
gpes. Go/no-Go test from
-50mA on power types.
22-024.

REG. PRICE

J£9.95

specifically for or by Tandy at 16 factories
around the world. The qualityof our
products has been achieved by over 60 years
of continuous technological advancement.

You save because we design,

manufacture, sell and service.
Tandy have over 7, 000 stores and dealerships
worldwide. Over 2 500 products are made

KNOWN AS RADIO SHACKINTHEU S A MAKERS OF THE WORLD'S BIGGEST SELLING MICROCOMPUTER TRS80

TANDY

The largest electronics retailer in the world.

Offers subject toavailability. Instant credit avatlable in most cases.

OVER 170 STORES AND DEALERSHIPS NATIONWIDE.

TANDY

DEALER

Most items also avallable
at Tandy Dealers. Look for this
sign i your area

——— !
Access, Barclaycard and

Trustcard welcome.
Prices may vary at inddual stores.

////,/, gl
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VIDEOTONE

Videotone who have joined with us this
month in our special speaker offer (see pages
68, 69) have decided to open a direct selling
showroom in South London and cease selling
through retail outlets. Videotone believe they
are the first major hi-fi company to enter the
direct selling market which has proved so suc-
cessful for other consumer products.

The aggressive change in marketing policy
which has resulted in price reductions of up to
50 per cent also allows speakers to be brought
on a 21 day home trial basis; money back
guarantee on all products; an extra 10 per cent
discount on any own brands which are out of
stock when an order is placed and also any hi-
fi club who registers with Videotone will be
given an extra 10 per cent discount. .

Typical prices include Minimax II's at
£44.-00 including VAT and Coral MC81 mov-
ing coil cartridges at £48-87 including VAT.

A brochure and order form is available
from Videotone Ltd., 98 Crofton Park Road,
London SE4 (01-690 8511).

SECOND-HAND INSTRUMENTS

With rapid advances in electronic
technology making the latest “state of the art”
instrumentation almost obsolete within 24
months, it might be reasonable to assume that
there was a booming market for the sale of un-
wanted and under-utilised equipment within
the electronics industry.

But this is not the case, according to
second-hand instrument dealers Carston Elec-
tronics are a subsidiary of Livingston Hire.
Carston’s business is to buy unwanted instru-
ments and equipment from various sectors of
the electronics industry, restore and re-
calibrate it to the manufacturer’s original
specification and then resell it. The result is
that most of their equipment is between 1 to 8
years old in perfect working order, but only
costs between 5070 per cent of its original
price.

Several educational establishments have
already taken advantage of the Carston ser-
vice and have purchased items such as signal
generators, power supplies and pulse
generators. The value of the service is that it is
now possible to buy high performance/high
quality instrumentation at economical prices.

Further details and catalogues are available
from: Carston Electronics Limited, Shirley
House, 27 Camden Road, London NW1 9NR
(01-267 3262).

SCOPE FOR PORTABILITY

In addition to their range of handsome
digital multimeters, Sinclair have now come
up with a truly portable oscilloscope. While
most standard oscilloscopes are supposed to
be portable, Sinclair’s SC110 will actually fit
into the average briefcase or handbag, as it
measures only 254 x 147 x 40mm and
weighs a mere 14 Ibs. To compliment its por-

tability, the SC110 has the added advantage
of exceptionally low power consumption,
enabling it to run for long periods on low cost

disposable batteries. With a 10MHz
bandwidth and 10mV sensitivity, Sinclair
claim that its performance matches that of
many standard bench models.

At £139, the SC110 must be well within
reach of most serious hobbyists. Further infor-
mation from: Sinclair Electronics Ltd., Lon-
don Road, St. Ives, Huntingdon, Cambs.,
PE17 4H1J.

MINI MOUNTABLES,
MEMORY MINDERS-

A new range of p.c.b. mountable miniature
switches has been launched by Hunter Elec-
tronic Components. Both single and double

, :/

pole switches are available, and they are par-
ticularly suited to p.c.b. mounting as the ter-
minals are spaced to fit into the standard 0.1
grid pattern. Contacts and terminals are gold
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plated, giving a contact resistance of less than
20 Mohm @ 100mV ImA d.c. The price for a
single pole double throw switch is about 50p.

Also available from Hunter is a new low-
voltage, S-volts, MOS Memory Protector
series. These TransZorb transient voltage sup-
pressots, designated the GMP-5 Series, have a
maximum surge rating of 215 amps for 50
microseconds and 70 amps for 1 millisecond.
They feature a very low 6-9 volt maximum
clamping level at 10 amps for an impulse
waveform of 10 x 1000 microseconds. The
series is characterized by its extremely fast
response time (theoretically 1 x 10-12
seconds), and low series resistance (RON).

They are effective in providing protection
for VMOS, HMOS, NMOS, and CMOS cir-
cuits from pulses generated by elec-
tromechanical switching, electromagnetic
coupling, capacitive or inductive load
switching, voltage reversals, and electrostatic
discharge (ESD). TransZorbs effectively shunt
unwanted transients while maintaining the cir-
cuit voltage level for continuous system opera-
tion.

For further information, contact: Hunter
Electronic Components Ltd., 55 High Street,
Burnham, Bucks. Telephone (06286) 65421.

CALCULATOR NOTES

What’s the square root of “Yes we have no
bananas”? Beethovens Fifth? Not quite—in
fact I can guarantee it’s a tune that yqu've
never heard before. With the Casio ML-81
your calculations will certainly take on a new
dimension, for as well as having three ready-
programmed pieces of music for the timer and
two alarms, the calculator can be used to play

melodies within an eleven note range. Unfor-
tunately, the lack of semi-tones severely limits
the variety of tunes available, though in other
areas the ML-81 is more versatile. In addition
to the calculator and clock fupctions, the
ML-81 incorporates a stopwatch and a calen-
dar programmed until the year 2099.

Two silver oxide batteries give approxi-
mately 14 months continuous operation and
to save battery life the duration of a note is
limited to between one and two minutes.

Also emanating from the Casio stable is
their MQ-6 Micro Card Watch, which
measures a mere 67mm X 43mm, and is only
Smm thick. Obviously intended as a modern
equivalent to the pocket-watch, it comes com-
plete with a leather pouch and chain. This

model also incorporates calendar, stopwatch
and basic calculator functions, though sur-
prisingly, it lacks an alarm. The MQ-6 is
priced at £19-95 (Tempus discount price) and
for another £3 or so you can buy the ML-81,
and have the pleasure of being woken every
morning by ‘Fruhlingslied’.

Both the ML-81 and the MQ-6 are
available from Tempus, (Dept. PE), Beaumont
Centre, 164-167 East Road, Cambridge CB1
1DB.
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DUR

MIKE ABBOTT )

T £30 the Edukit is a genuine “throw away” training tool,
although the “waste bin” will really be the spares box, or
dedication to some micro based project. At any rate no fortune
is lost should you fail to get on with the microprocessor, and you
are not plagued with the usual pre-purchase questions such
as upwards expandability. The idea was conceived, and the
machine designed by Dr. A. A. Berk. There is no keyboard
monitor, cassette interface or 1/O port, and two seven segment
displays indicate memory contents only—you have to know the
address you should be at! Yet it is precisely because of these
points that the Edukit is excellently tailored to its vocation.

THE HARDWARE :

The glass fibre p.c.b. is double sided; not plated-through, and
measures 130 x 210mm. There are no edge connector fingers,
and only one i.c. socket is supplied, which is for the RCA
COSMAC 1802 uP. This is a good choice of m.p.u., for it incor-
porates 40 x 16-bit registers, 32 of which are general purpose.
With this much memory on the house and capable of
simultaneous hi/lo order byte storage at any one address, the
1802 is eminently suitable for that intelligent burglar alarm, or
musical doorbell project. Just the kind of thing, in fact, you
might wish to do with your Edukit when you have “graduated”.

A Memory Protect toggle switch is edge mounted on the
p-c.b. with a tinned copper wire loop strapped over it to give
stability. Two l.e.d.s indicate the processor’s mode of operation,
and a third l.e.d. can be linked to indicate the status of the
m.p.u.’s Q flag. See Fig. 1 for the block diagram.

Fig. 1. Block diagram. An external power supply of 5 or 6V at
up to 0-5A is required
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——— ——— — ——— o e ]
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i FADDRESS BUS (8 BITS) INPUT LOGIC |
| ‘ 2X 7473 |
R e e et et —— — —— — —— — - — — ——— T — —— — i — — —
KEYPAD

There are twenty keys, sixteen of which are hexadecimal
(0-9, A-F), and four control keys which are used in conjunction’
with the two mode status l.e.d.s. These control keys are: “L” for
load, “R” for run, “Am” for amend, and “In” for increment.

In order to minimise expense, the Edukit uses the cheapest of

keypad switches; a very firm push being necessary with some
keys. This was rather a nuisance in the case of the In key

because it is the number of pushes by which you determine the
memory location you are looking at.
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However, these switches can be “popped” apart, cleaned, and -
reassembled if necessary. To be fair, our keypad underwent an
excessive amount of “fiddling”, which resulted in the switches
being less reliable than evidenced by their past record. In addi-
tion, a switch debounce modification is now being incorporated
in all machines being sold.

Legends for the keys are cut into strips from a printed card,
and spot glued across each row of switches. See photographs.

OPERATION

Entering a program is simply a matter of turning off the
Memory Protect switch, entering each op-code (or data) via the
keyboard, and then pressing In to move on to the next location.
Before entering or running a program it is necessary to reset the
program pointer to the first memory location (00) again by
means of the R key. Under memory protect, the In key can be
used to inspect memory contents without altering it in any way.
The contents of any individual memory location can be altered
using the Am key. Using Edukit is simple. Because you find
yourself eyeball to eyeball with the microprocessor itself,
without a monitor throwing up a smoke screen, you soon learn,
that cleared of these clouds of firmware “the chip” is essentially
a simple programmabile i.c.

A link connects the third le.d. to the Q flag, but if this link is
replaced by an earphone or small speaker, sound effects can be
produced quite easily, whilst still allowing the l.e.d. to work.

THE MANUAL

With a teaching aid such as this, the manual is all important,
and it is always difficult for the knowledgeable author to predict
what will confound the beginner, particularly in a jargonistic dis-
cipline. However, in the Edukit Manual every attempt has been
made to accompany all references with an explanation.
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The constructional notes in Chapter One overlook nothing.
Even the l.e.d.s are described as “red translucent objects”.
Chapter Two swoops in on the various numbering systems;
binary, hexadecimal and decimal etc., and Chapter Three starts
you off with a simple program, showing how you can see and
hear the machine operate.

To help in understanding how the machine functions, so
called “Dry Run” tables describe the step by step operation.
One group of instructions missed out, is the Long Branch in-
struction which involves high address locations. This omission is
deliberate because only the low order address byte is used by
Edukit on account of its limited memory (two 2111s plus the
1802 registers). The whole package is only meant to be an in-
troduction and plenty of supplementary reading material is
recommended.

Chapter Five moves on to matters of a hardware and control
nature, describing a “switches and l.e.d.s” experimentation cir-
cuit. Some example applications include a temperature gauge
and a security system; which is good because dedicated applica-
tions such as these seem to be comparatively neglected on the
amateur micro scene.

The appendices include a short teach-in on soldering, and the
COSMAC op-code table. .

CONCLUSION

The two winning features of the Edukit must be: (a) its sim-
plicity without pretence to being the first building block of an
enormous system, and (b) its remarkable price tag, which means
you can risk being wrong.

Some expansion/add-on plans are in the pipeline which will
allow the Edukit to be put to good use in its retirement. The
exact nature of the expansion plans were not crystallised at the
time of writing, but it was expected that a small RAM or ROM
memory board would be available which would plug into the
1802’s socket, re-housing the 1802 on itself.

An Edukit Users’ Club is also anticipated, so anyone who
would like to participate in, or belong to it, should contact
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Edukit Manual, and keypad legend card. Although there is
no 1/0 chip as such, the manual explains fully how to inter-
face to the outside world. The 1802's four External Flag
lines can be used to scan the status of up to 16 sensor
switches, or simply accept BCD data. The method of
transferring bytes to and from external devices using direct
bus access is also covered. To clarify the capability of the
machine, and to set the heading straight, it was really Mike
Abbott who reviewed the Edukit, although in a few genera-
tions time . . . who knows?

Some prices are: Basic Edukit £29.95 plus VAT and 80
pence for post and packing. The 1802 manual can be purchased
for £3-99 plus 50 pence p&p, and a set of sockets for the
remaining i.c.s at £2.60 plus VAT. Edukit is available from
Modus Systems Ltd., 29a Eastcheap, Letchworth, Herts. SG6
3DA. There will be a special Edukit offer in PE next month for
those that can wait!

Modus Systems.
;f

Z
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ZMOS F.E.T. (X520, X530)

All the rage in U.K. discos later this year
will be the new range of ZMOS f.e.t.s from
the Welsh firm of Liyis Electronics. At last
the unflagging research efforts of this
energetic young company have come to
fruition, and there will be no stopping them
now. Working with only limited capital and
outdated equipment, the back-room boys at
Llyis have taken on the might of giants like
Texas Instruments and Motorola, beating
them at their own game with radical and in-
novative technology of the very highest
standard. Llyis make their own silicgn
because they have found imported material
to contain too many impurities, and with
the confidence encouraged by a bulging or-
der book, they have now found it possible
to take up their option on a section of
Prestatyn beach, thus ensuring a ready sup-
ply of raw material for years to come.

The new ZMOS power transistor family
is typical of Llyis products. Designed
primarily for high current, high power ap-
plications in disco power amplifiers, the
new ZMOS family manages to combine the
best of bipolar, MOSFET and valve
technology in one easy to use "HEX-NUT”
package. The ZMOS X520 for example, is
very sensitive to static charges and requires
a high current drive source, and yet it has
the highest “on” resistance in the industry
and runs from a 200V h.t. supply. All the
ZMOS range feature industry-standard
6-3V a.c. heaters and unique “disco safety”
circuits which render the amplifier harmiess
during transient musical passages which
might otherwise lead to auditory damage.
The 4kW per channel {typical, using 4 X
X5208S) or 8kW per channel {typical using 4
x X530S) is higher than anything un-
leashed in discos before, and has forced
Llyis to develop companion loudspeakers
with leather cones. Every device carries a
government health warning, but under ex-
treme conditions the “disco safety” circuit
will cause the output devices to self-
destruct before the 160db pain threshold is
exceeded.

The novel ZMOS "HEX-NUT” package
features ports for standard microbore cen-
tral heating pipes, and for evaluation pur-
poses a domestic radiator and central
heating pump system topped up with ice
water before a session will be about ready
to brew coffee two mind blowing hours
later. For serious applications a thirty gallon
header tank will be needed, and a full
quadrophonic system can provide central
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heating for an average street if used for just
four hours per day.
* Nice one boyos!

MINI-DIP GRAVITY CIRCUIT
(AG 1000)

In these days of energy crisis and threats
to our oil supplies, it is refreshing to find
that the energy problem is not being
ignored by the semiconductor manufac-
turers. The German firm of TRASKERT
Gmbh has been experimenting with new
forms of energy conversion using gallium
arsenide photon emitters for several years
now, and if the data sheets and samples we
have just received are anything to go by,
they are on the edge of a breakthrough in
this fascinating area. Their AG 1000 anti-
gravity circuit is integrated on to a small
semiconductor chip, and yet when coupled
to a low cost gravity anomalizer it can
generate the power of 10° space shuttle
engines. Details of the chips operation are
still secret at this stage, but we wired ours
up on a small piece of Veroboard using the
application notes in the data sheet and tried
it out. Despite the “'birds-nest” layout, we
achieved warp factor 8 on our first run, but
re-entry was a problem and the legs of our
bench were badly charred. Hobbyists are
cautioned not to run the chip above 2 volts
unless proper ablative heat shields are
worn. (Note: Wicket keeper's pads are not
sufficient.)

On our second try we fitted the circuit
board in place of the engine in an old Ford
Popular and wore skin diving air tanks.
Since their AG 1000 takes only 2 ma at 9
volts we were able to do an orbit of Jupiter
on a single PP3 battery before returning via
the sling-shot effect. A fully charged car
battery should get you to Alpha Centauri
and back if you take enough sandwiches.

The AG 1000 is packaged in an 8 pin
mini-dip, but at warp factor 1 this actually
turns into a flatpack, so make sure your
soldering is up to standard. The device is
currently priced at 18p in hundreds, but this
is certain to fall as demand increases.

ROBOT MICRO (1U 101)

At last the millions invested by the
British taxpayer in Inmos seems to be pay-
ing off. The first circuit to be unveiled by
Doctor A. N. Droid at a recent press con-
ference is a new microprocessor designed
for applications in robotics. The design of
this chip was carried out entirely in the U.K.

although pilot production will initially take
place in the U.S.A. until the Inmos
manufacturing facifity over here is fully
operational. The new device, coded 1U 101,
is unlike other microprocessors in that it
can be programmed in a “learn” mode. Pins
on the 64 pin package are allocated for
serial audio inputs and outputs, and two
8 bit DMA channels are available for the
connection of a pair of colour TV cameras.
Motor outputs are driven by means of a
multiplexed control bus which can handle
up to 256 separate muscle servos. Inter-
nally the IU 101 CPU has a 64 bit wide
pipe-lined architecture with no less than 18
subsidiary 8 bit processors for 1/0 handling
and memory management. On-chip
firmware in ROM provides a high level
English language interpreter (French
available late 1980) and various utility
routines to handle basic motor functions
and sensor interpretation. A fast NMOS
cache memory (64K x 64 bit words) and a
20 Megaword long term backing store us-
ing bubble memory technology are also in-
cluded on the chip. Although the chip is
large by today’s standards Dr. Droid stated
that yields were high, and earlier testing
problems were now being overcome. One
of the most exciting innovations on the chip
were the 2 nanosecond A to D converters
which had been fabricated using Schottky
technology, said Dr. Droid.

Applications for the iU 101 are expected
to include basic household robots and the
manufacture of Fiat cars. All the pilot
production is being used in-house at Inmos
at the moment, ostensibly for brain
transplants. Dr. Droid stated that a politi-
cian version {with limited memory and
stripped down CPU) would be available in
early 1981.

Warp testing the AG 1000
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LV.COOPER

HIS device differs from most i.c. testers in as much that

the logic states of all the i.c. pins can be seen at a glance.
Not only are the high and low states displayed, but this
checker differentiates between high, low, inadmissible, and
open circuit states.

Although the tester does not check al/l the different
aspects of a logic i.c. it does allow go/no-go devices to be
identified quickly and can, with practice, go a long way to
identifying an unknown i.c.

The circuit design allows the use of cheap calculator type
multiplexed displays.

OPERATION

The operation of the device is basically simple and con-
sists of a set of three comparators which are very rapidly
switched around the pins of the i.c. under test, whilst at the
same time enabling the appropriate display digit.

CD4016 quad analogue switches i.c.'s 1 to 4 are em-
ployed to switch the comparators onto each pin.

The switching sequence is controlled by a four to sixteen
line decoder {IC5) which operates the switch controls and
also enables the digit drivers (IC's 7, 8 &9). ~

The decoder is fed by a binary counter IC6 which is in turn
clocked by a 500Hz oscillator made up from two of the
gatesin IC12.

Interdigit blanking is necessary and is achieved by feeding
clock pulses from the oscillator, after inversion by TR2, to
the blanking input of the binary to seven segment decoder
1C13. This ensures that all displays are off during the first
half of the clock pulse.

COMPARATORS

IC10 (LM324) is a quad op-amp and three of the four am-
plifiers in the package are used as comparators to detect the
logic state of the pin being sampled.

Logic *1°* is detected by 1C10c, the output of which goes
high if a voltage greater than +2-.4 volts is
present at its input.

Logic ‘'0’' The outputs of all three comparators are
arranged to be low when a voltage between
0 and +0-4 volts is present on the inputs.

Inadmissable levels (+0-4 volts to +2.4 volts) are detec-

ted by IC10a. The output is high when a
voltage greater than +0-4 volts is present on
its input.

Open circuit Any pin that is open circuit either by design or

a fault condition is detected by IC10b.

A negative voltage is fed onto each test pin by means of
1MQ resistors 1-16, and clamped by germanium diodes D1-
16 to approximately —0-2 volts. When an i.c. is plugged into
the test socket this small negative voltage, when connected
to a live pin, will be clamped to zero or overridden by the
positive voltage present on that pin, provided of course that
the supply is connected to the i.c. under test by means of the
terminals provided.

IC10b detects the presence or absence of this negative
voltage, and if present its output goes high, the output from
the gating circuitry presents a binary code greater than nine
to the decoder IC13 and it automatically blanks the display.
Any other condition causes IC10b to produce a low output,
leaving the display format to be decided by the other two
comparators.




DISPLAY FORMAT )

The outputs from the comparators are gated by IC's 11
and 12, TR1 and D21, D22 and D23, to produce the follow-
ing display characters:

Logic "1"" —displays 1"
Logic “"0"—displays 0"
Inadmissable—displays *'8'' flashing at 2Hz.
Open circuit—displays blank
The fourth op-amp in the LM324 package is used as an
astable oscillator running at 2Hz. By feeding this into the
gating arrangements it causes the "'8" to flash at 2Hz.

PULSE GENERATOR

A 74121 monostable (IC14) is provided on board to
provide a clock pulse for checking counters. The Q and Q
outputs are brought out to a terminal block near the test
socket. The monostable is triggered by means of a push
button switch, S18 mounted on the front panel. This part of
the circuit may be omitted if not required.

POWER SUPPLY

The power supply consists of a 6-3 volt mains transformer
feeding two rectifiers D24 and D25 which together with the
reservior capacitors C7 and C9 provide positive and negative
rails of approximately 9 volts each. A split supply is provided
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from the op-amp package of +6-8V, Zener stabitised by D26
and D27.

The output voltage of the op-amps is 1-5 volts less than
the supply at maximum and a further Q-6 volts is dropped by
the isolation diodes, D17, 18, 19, 22 and 23, which are in
series with the op-amp outputs. The total voltage loss is
therefore approximately 2 volts. In order to ensure that the 5
volt logic circuitry interprets a high output from the op-amps
as logic 1" the supply rail for the amplifier package needs
to be 2 volts above the 5 volt supply, hence the 6-8 volts.

The 5 volt logic supply and the supply for the i.c. under
test is provided by a 7805 i.c. regulator from the raw 9 volt
supply, 1IC15.

The use of a 7805 in this situation provides a double
benefit because apart from providing good regulation,
should one inadvertantly switch a test pin down to .chassis
whilst it is connected as a supply pin, the 7805 shuts down
and restores power when the short is removed, suffering no
ill effects and with no damage to the offending switch.

A power indicator l.e.d. is fitted (D28), mainly to help
avoid an i.c. being inserted with power on, which could
result in damage to the i.c. The indicator also reduces the
risk of leaving the tester switched on when not in use, which
could all too easily happen if all switches were set to the
centre position and the test socket unoccupied, leaving a
totally blank display.
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The +5 volts rail and the ground rail are brought out to
terminals on the front panel to power the i.c. under test, and
for external use if required.

The +5 volts is connected to the i.c. under test by means
of a wire link connected to the +5V terminal and the
appropriate supply pin on the test socket. The ground con-
nection is made by switching the appropriate switch low.

TEST SOCKET

The test socket, apart from being wired to screw ter-
minals, is also wired to a set of sixteen switches, S1-16,
which allow any one pin to be set high, low or floating. In
high position +5 volt is applied to the pins by 2k7 pull up
resistors (R35-50), which allow open collector devices to be
tested, and prevent smoke being produced by the device
under test if two inputs are short circuit.

CONSTRUCTION

The layout is in no way critical and should present no
problems to anyone wishing to use a different form of con-
struction.

If the printed circuit layout is used it may help to fit all the
jumper wires first, using sleeving if required. This avoids mis-
sing and jumpers due to the position being obscured by
other components.

Before fitting any i.c.s, check that the negative voltage on
the cathodes of the clamp diodes D1-16 and D24 is —0.2
volts or less. Any voltage greater than —0-2 voits will cause
the 4016 i.c.s to fail. The various supply rails should also be
checked at this point.

When fitting the i.c.s, make sure the power is off, and
check orientation very carefully.

Ribbon cable is strongly recommended for connections
between the front panel and the main board; it makes for a
much easier time during assembly and fault finding if
necessary.

SETTING UP

(1) Set all front panel switches to the centre position.

(2) Set all four presets to mid position. Displays should
now be active.

(3) Adjust VR2 until displays are just off.

(4) Switch off and connect a 1K or 5K potentiometer
across the +5 volt supply with the wiper to any test
pin terminal. Connect a meter between wiper and
zero volts. Switch on.

(5) Adjust the pot. for a reading of +2.4 volts on the
meter and adjust VR3 until display just reads “1".

(6) Reset the pot. for a reading of +0.4 volts on the
meter and adjust VR 1 until display just reads “0".

(7) Rotate the pot. from one end to the other and check
that the display reads "0 at one end, “flashing 8"
around the centre and 1" at the other end. If this
does not happen you have a fauit.

(8) Disconnect pot. and meter and set all front panel
switches to the low position one at a time, and check
that the digit applicable to that switch reads 0.

(9) With all switches set low adjust VR4 for minimum
flicker on the displays.

(10) Set all front panel switches high and check the
appropriate display reads "'1"".
Returning all switches to centre should leave dis-
play totally blank.

USING THE CHIP CHECKER

When a TTL or DTL i.c. is plugged in and the power supply
connected, if all switches are placed in the floating position,
the open circuit pins if there are any, will be blank. The out-
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put pins will display one or zero and of course so will the
supply pins. The input pins will normally adopt an inadmis-
sible level of approximately +1:4 volts. The input pins will
be obvious due to the flashing 8 displays. The switches may
be used to program the inputs whilst the outputs can be
observed on the displays and correct or faulty operation
ascertained.

Counters may be clocked using the push button and
monostable arrangement and the outputs all monitored at
once.

If an unknown i.c. is plugged in, the power supply pins
may sometimes be found by leaving all switches in the
floating position and applying +5V only to each pin in turn
and noting the number of ones present on the display. The
supply pins produce the largest number of ones, thus the
two pins that produce the same number as well as the larger
number, may normally be assumed to be the supply pins.
The polarity can then be determined with an ohmmeter.

If the supplies are then connected, the inputs will be
visible by the presence of the inadmissible logic levels. The
inputs can now be systematically programmed high or low,
the outputs monitored and a truth table made up.

The ability of Chip Checker to detect an open circuit pin is
useful when testing tri-state devices, a disabled tri-state out-
put should behave as an open circuit and produce a blank
display digit.

It should be noted that input pins can interact with one
another if left floating and so all pins that need to be high
should be switched high and not left floating. A short circuit
between two inputs or adjacent pins will be obvious, when
one is taken low by a switch the other will indicate low also
even though it is switched high.

Chip Checker was primarily designed to test TTL i.c.s.
EG 74L, 74S, 74LS, and of course standard 74 series. It will
however handie DTL and CMOS i.c.s although the input pins
of CMOS will produce blank displays due to the very high in-
put impedance of these devices, and of course the logic
levels are incorrect for CMOS. DTL i.c.s behave similar to
74 series.

Since the tester was first built it has been used for check-
ing untested “‘fall out” devices and the monitor ROM’s of an
MK 14, also buffers and gates from home computer systems
after those inevitable accidents that occur during system
expansion and modification.

The device has proved both reliable, and with a little
practice, easy to use. *
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COMPONENTS AND SYSTEMS FROM TRANSAM COMPUTERS

*CP/M
*BASIC
*PASCAL o

TRITON

COMPUTER

H

U/%

[ TRANSAM

TRITON

COMPUTER
SYSTEM.

Designed for ease of construction and flexibility.
Kits come complete and all components and
software are available separately. UK designed
and supported. Fully documented hardware and
software and a totally flexible approach to system
building. Powerful and easy to use system
monitors — a range of languages available.
Firmware is Eprom based and upgrading from
one level to the next is easy.

TRITON IS IMPRESSIVE!

PRACTICAL COMPUTING REVIEW DEC. 79.

ooa

AVAILABLE NOW FOR
TRITON
| with text editor,
Y utilities and complete file
management. Makes Triton fully CP/M compatible and
able to run CP/M based software. Triton will support up to
four 5} or 8" drives single or double density full CP/M
software user group facilities available. SAE for details.
CP/M Disk + Is (6) £75.00

CP/

Disc

TRANSAM BD80 PRINTER 1

@ L5.2 with 1.6k monitor 2.5k basic £294.00
@ L7.2 with 2k mon 8k extended basic £409.00
@ L8.2 4k ed/mon 20k res pascal £611.00
@ L9.2 CP/M disc based system P.O.A.
@ 8kram card kit (21141) £97.00
@ 8k eprom cards (EXCL 8—2708) £31.00
@ Motherboard expansion 8 slot £50.00
@ Trap-res assm/edit etc (8—2708) £80.00
@ Transam BD8O bi-dir printer £595.00
@ TVM 10 video monitor 9” £79.00
@ Eprom prog {2708} kit £29.50

SEND FOR OUR CATALOGUE FOR FULL 1
DETAILS OF TRITON FEATURES H]

DISK DRIVES & POWER SUPPLIES

SHUGART

SA400 5%" drive £205.00
SA800 8" drive £380.00
Power one guality power supplies

CP249 1 xﬁ% PSS £33.00
CP323 2><5’ PSU £60.00
CP205 1x8" PSU £56.00
CP206 2x8" PSU £76.00

TCL PASCAL —cP/M COMPATIBLE

A standard Pascal compiler available on a resident {20k}
Eprom based configuration® or available to run under
CP/M on 8" disc plus documentation. CP/M version £90.00.

FULL RANGE OF MICRO SUPPORT CHIPS —IN STOCK

SA74LSOON 22 SN74LSS4N 21 SN74LS138N 95 SN74LSIOSAN BS  SN74LS325N 255 RAM
SN74LSOIN SN74LS5EN 21  SN74LS139N 95 SN7ALSI96N 120 SN74LS326N 286 8212 220 2101 232

41S02N 26 SN74LSB3N 150 SN74LS145N 120 SN74LSI9N 120 SN74LS327N 256 8216 280 2102L4 120
SN74LSO3N 26 SN74LS73N 35  SN74LS148N 175 SNI4LS22IN 125 SN74LS352N 1.35 8224 280 2111 232
SN74L1S04N 26 SN74LS74N 4D SN74(S15IN 85 SN74LS240N 220 SN74LS353N 150 3853(F8} 1000 2112 248
SN74LS05N 26  SN74LS75N 48  SN74LS153N B0 SN74LS241N 180 SN74LS365N 65 8228 420 6810 400
SN74LSOBN 20  SN74LS76N 35 SN74LS1S4N 180 SN74LS242N 180 SNT4LS366N 85  8T26A 176 11.50
SN74LSO9N 22 SN74LS78N 35 SN74LSISEN 125 SN74LS243N 185 SN74LS36IN 66 8128 190 2114L-450 5.50
SN74LS1ON 18  SN74LSB3AN 115  SN74LS156N 126 SN74LS244N 2.10 SN74LS368N 65  §522 875 2114L-250 7.60
SN74LSTIN 26  SN74LS85N 1.10  SN74LS157N 60 SN74LS245N 380 SN74LS373N 175  §251 500 740920  11.00
SN74LS12N 26 SN74LSB6N SN74LS158N 98 SN74LS247N 125 SN74LS374N 178 8253 11.00 74C921 1100
SN74LS13N 55 SN74LS90N 65  SN74LS1GON 115 SN74LS248N 186 SN74LS375N 72 8255 500 74C929  11.00
SN74LS14N 89  SN74LSSIN 08  SN74LS16IN 1.15 SN74LS249N 1.30 SN74LS37IN 175 8257  £11.00 4027 5.00
SNT4LSISN 25 SN74LS92N 90  SN74LST62N 1.5 SN74LS251N 146 SN741S378N 1.2 259 1250 4044 700
SN741520N 20  SN74LS93BN 85 SN74LS163N 90 SN74LS253N 125 SN74LS379N 140 8155 1250 4045 700
SN74LS2IN 26  SN74LSO5AN 120  SN74LS164N 150 SN74LS257N 140 SN74LS38IN 285 402 500 4080 7.00
SN741S22N 28 SN74LSIBN 176  SN74LSI65N 1.70 SN74LS258N 95 SN74LS386N 57  6821P 450 2107 130
SN74LS26N 29  SN74LSTO7N 39  SN74LS18BN 1.76 SN74LS253N 145 SN74LS390N 188  6850P 4.80  4116(58 for 8)8.00
SN74LS27N 35 SN74LSIOON 39 SN74LS1BBN 185 SN74LS260N 39 SN74LS393N 150 52P .50 4118 20.00
SN74LS28N 35  SN74LS112N 38  SN74LS1BON 185 SN74LS261N 350 SN74LS395N 1 AY52376 1150 Z80P10  8.00
SN74LS30N 25  SN74LS113N 44  SN74LS170N 250 SN74LS266N 39 SN74LS306N 170 MC14411 1200 Z80CTC  8.00
SN74LS32N 27 SN74LS114N 44  SN74LS173N 220 SN74LS273N 185 SN74LS398N 275 MS7103 1243 ZBOAPID 950
SN74LS33N 38 SN74LS122N 79  SN74LS174N 1.16 SN74LS279N 79 SN74LS39SN 160 MS57160 10.00 ZBOACTC 950
SN74LS37N 28 SN74LS123N 90 SN74LS175N 105 SN74LS280N 1.J5 SN74LS424N 450 M57161 10.00 EPROMS
SN74LS38N 29 SN74LS124N 150 SN74LS1BIN 2.75 SN74LS283N 180 SN74LS445N 126  TMS601t 508 1702 5.00
SN7ALSAON 25  SN74LS125N 65 SN74LS190N 176 SN74LS290N 180 SN74LS447N 125 811595  1.80 5204 6.00
SN74LS42N SN74LS126N 85 SN74LS191N 1.75 SN74LS293N 180 SN74LS490N 185 81LS96 180 2708 2.00
SN74LS47N 95 SN74LS132N 75  SN74LS192N 146 SN74LS295AN220 SN74LS668N 95 811597  1.80 2516 25.00
SN74LS48N 95  SN74LS133N 39  SN74LST93N 175 SN74LS298N 220 SN74LSBEON 85 311598  1.80 2532 50.00
SN74LSA9N 108  SN74LS136N 40 SN74LS194AN188 SN74LSI24N 180 SN74LS67ON 270

*P.0.A. TCL Pascal Manual and specification £6.50.
W/WRAP SKTS DIL SKTS OILPLUGS OILSWITCHES
8DiL 020 8DIL 0.14 14DIL 0.60 4DIL 120
{ég:t ggg 1401L 2}; 16DIL 0.85 7glll: Izg
: 160IL . SCOTCHFLEX 8D 1.
18DIL 0.60 18DIL 024 14DIL 1.30 16wZIF*  4.95
2401L 0.562 20DIL 027 18DIL 1.50 24wZIF* 820
WL 03 ebr o ob
i
ngIL 0.50 ZERO INSERTION FORCE

COMPUCOLOR Il — FULLCOLOUR

® 13" 8 colour crt display

SPECIAL
® Builtin 5} disk Q GRAPHICS
® 16k extended basic in rom = PACKAGE
® 71 key keyboard — detached = U £985 -
® R5232 + 50 pin bus -, as
@ 8k user RAM — fully expandable VAT

S100 DISC CONTROLLER ¢195

DOUBLE DENSITY

As used on Triton. Fully built

will drive 8x8" or 8x5¢" drives.
Singie or double sensity. Works
with all Shugart compatible

drives. Uses the 1791 chip

on board crystal — CPU independent

Plus
VAT

DPS.1 MAINFRAME - PASCAL SYSTEM

MULTIWAY CONNECTORS

VERO products including S100 and
equipment, Weller solderin eqlrJipment,
tapes, dikettes, connectors and OK Tool range.

Systems continuously on display in our showroom.

WE ALSO STOCK:- a comprehensive range of books and magazines,
i urocard and Wire Wrap
Ribbon Cables,

ALL PRICES

Exclude VAT & P/P
VAT 15% P. & P. 40p on small orders.

tools, l

Telephone credit card orders

CRYSTALS 4MHz 210 F8(3850) 9.50
100k 300 4.43M 1.00 B080A 6.33
200k in 5MHz 270 809 2400

MHz 60 MHz 210 80 8.00
1008k 350 TMHz 270 Z80A 15.00
1843k kX 7.168M 250 8085A 1295
2MHz 150 8MHz 270 6502 8.00
2457k s 10MHz 270 SCMP11  10.00
3276k 218 10M 2.70 6802 13.95

o
il

d subject to £5 min.
l RAPID MAIL ORDER SERVICE

For larger items please Tel. l

[BARCLAYCARD

. Bty it with Access. .

-------’

TRANSAM COMPONENTS LTD, 12 CHAPEL STREET, LONDON NW1

$100 to IEEE spec ITHACA S$100 BOARDS INSULATIONPIERCING  35/70 450
PASCAL/Z build 8k Static RAM board (450ns) £99.00 - Zwarpluo 230 e o
our own Pascal 8k Static RAM board {250ns}) £117.00 P L] 330 4386 550
icro Development 280 cpu board {2MHz) £105.00 S0way pmq 460 50/100 080 a
system. [EE-S100 280 cpu board (4MHz) £123.00 . 20war o 340
bus system using 2708/27 16 EPROM board £57.00 25wavsh 08 60LD .156 PITCH
DPS1 main-frame. Prototype board (bare board) £15.00 34 wav skt Mt 612 125
Supports K2, Video display board (6416, 30 wav okt .00 10/20 1.50
ASSEMBLE/Z and 128U/L Ascu) £108.75 v . 12/24 200
PASCAL/Z on 8" disc. Dl‘,sz controlier board e}z;;; ng; ﬁe"g'ﬂ‘gf! }g;gg g.gg
K2 disc operating system . o
e ASSEMBLE/Z Macto Assm _£37.5C 22/44 20 2244 285
Send 30p for our § PASCAL/Z pi £205. 25/50 380 28/56 330
ITHACA catalogue. PASCAL/Z CP/M £235 28/56 380 36/72 kX
16k Static RAM £275.0C 30/60 415 43/86 460 B4wayDiNmale 250
WE STOCK THE FULL RANGE OF S100 CARDS AND ACCESSORIES 64 way DN female  4.50
' ‘ NEW A4 SIZED
VISITOUR SHOWROOM

CATALOGUE ooz

VISIT OUR SHOWROOM SOON
9.30-5.30 Mon-Fri

1.30-2.30 closed lunch

9.30-5.00 Sat

Thursday half day 1.30

EDGEWARE RO
MET LiNE

Pivovis

wansia
ARCH

frar

Toewan: o

STy

#narp 87

Tol: 01-402 8137 Telex: 444898
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‘Finniston”

The Committee of Inquiry into the
Engineering Profession started its work un-
der the chairmanship of Sir Montague Fin-
niston, F.R.S., in July 1977. Its 65,000
word Report, ‘Engineering Our Future’, was
published in January this year by Sir Keith
Joseph, Secretary of State for Industry, and
the next step, a White Paper, is expected by
about Easter. This, in turn, will be debated
publicly over a further period of months.

‘Finniston’, as the Report will doubtless
be called, is of immediate value only in call-
ing the attention of the general public to the
importance of engineering. Professional
engineers, their learned societies and in-
stitutions, and their employers aiready
know this.

All the old topics of the past 20 years are
served up once again, spiced with some
new catch-phrases such as ‘the engineering
dimension’ and ‘awareness brokers’. It was
clearly difficult to find anything really new
to say about the lowly status of engineers
in society, salary levels, education, trade
union and employer attitudes, codes of
practice, registration of engineers, en-
couraging lady entrants to the profession
and ‘regeneration of UK manufacturing
competitiveness through market-oriented
engineering excellence in British products.’

The main interest of ‘Finniston’ is not in
the diagnosis but in the cure which, in the
view of the Committee, is the establish-
ment of more bureacracy and spending
more taxpayer's money, some £60 million,
with a new Engineering Authority costing
about £10 million a year to run. The
Authority will promote and strengthen the
influence of engineering within the British
economy, working in co-operation with the
National Economic Development Council
and acting as the qualification and registra-
tion body for all engineers.
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Registration, except for consultant
engineers, will be voluntary. Except that if
you want a job with the Government or in
the public sector of industry or in any com-
pany which supplies them, registration will
be virtually mandatory because these
organisations are to set the lead by
recruiting only registered engineers. |f
found unfit to practice you will be struck off
the register.

A new three-tier structure to take care of
status is proposed. The elite would become
Registered Engineering Diplomates, the
great bulk of present degree engineers will
become Registered Engineers and the army
of technician grades Associate Engineers.
Paid study leave should be a statutory right
and, as at present, there will be ‘ladders and
bridges’ for engineers to move upwards.

Effect

What effect ‘Finniston® will have on civil,
mechanical, aeronautical, mining or
chemical engineers, or for naval architects
and other categories of engineers | am not
qualified to judge. But so far as electronic
engineers are concerned it is difficult to
imagine that it will make the slightest
difference.

In fact the broad proposals already exist.
Engineers are already registered and ex-
isting institutions should only need
strengthening, not dismantling. On the
question of status, the present title of Char-
tered Engineer surely sounds more
professional than the proposed Registered
Engineer. This however is a small point but
nothing is achieved by tinkering around
with job titles and setting up new commit-
tees even though dignified by the title of
Authority. In the end it is only job satisfac-
tion and salary which have real influence in
attracting people to any occupation, in
determining performance and even status
in society. Electronic engineers are
generally enthusiasts who can’'t imagine
doing anything eise. In this they are for-
tunate as, indeed, in working in an ex-
panding industry with consequent high
morale.

It is all a question of attitudes of people
towards work and achievement, and Sir
Monty Finniston has admitted that he does
not expect attitudes to change in less than
a generation. My own belief is that the new
drive towards a universal core curriculum in
schools with compulsory mathematics,
English and far greater emphasis on science
subjects will do far more to encourage
young people into engineering and in rais-
ing the status of engineers than any num-
ber of talking shops spending weary
months compiling reports, however fearned
they may be.

Rewards

In the light of ‘Finniston’ a quick check of
current job offers showed a remarkable
spread of financial reward in electronics.
Starting salary for a lecturer can still be as
low as £3,480 and a degree standard infor-
mation office: preparing abstracts starts at

£3,700. In the mid-range a development
engineer can command £5,335, a test
engineer £6,830, a MPU applications
engineer £7,000 plus car. At the higher
level a group leader on instrumentation,
£12,000.

Overseas posts are looking less attractive
than they once were for salary, but £8,630
tax free in Brunei looks reasonable. In West
Germany £8,000-10,000 is offered for
tidying up the grammar in English literature
on data sheets and technical manuals for
an instrument company, suggesting that
the UK is not the best place to work in
Europe if salary is the prime consideration.

The beauty of employment in electronics
is the enormous spread of job interests. You
can practice in almost any field. If you have
a secondary interest in aircraft, you can get
into avionics; if you are keen on human
welfare, take up medical electronics; or if
keen on chemistry, get into analytical in-
struments. The variety is almost unlimited,
and with the present demand for electronic
skills at all grades, nobody need stay in a
job with an uncongenial environment.

Decca

As forecast last month in this column,
Racal has now emerged into the open with
a bid for Decca. | have frequently billed
Racal as ‘unstoppable’ and this seems to be
the case through good times and bad.
Racal-Tacticom has landed a turnkey pro-
ject worth £40 million for an undisclosed
overseas customer. The contract, spread
over three years, includes equipment and
systems from all the Racal radio companies
in the UK. Another order, worth £4 million,
came from the British Ministry of Defence.
This is for automatic antenna tuning units
for Clansman military radios. The ATUs
were designed as a private venture, il-
lustrating Racal’s consistent get-up-and-gdo
philosophy.

Inmos

The ‘British Disease’ was once again ex-
emplified by screams of protest on the
proposed siting of the first Inmos manufac-
turing plant at Bristol, near the company’'s
technology centre. The screams are entirely
political from the development areas of the
country which all see the siting of the four
plants in other than strictly business terms.
Inmos has a difficult enough task to suc-
ceed without being instructed to site plants
in what the management views as un-
suitable or otherwise inconvenient loca-
tions. One sympathises with those
depressed regions which are naturally dis-
appointed, but trying to block the building
of the first factory is no solution if the
national need for a large micro-circuit
facility is really necessary.

Meanwhile the new GEC-Fairchild plant
at Neston, Cheshire, is on schedule with the
exterior completed and inside work
proceeding, at a fast pace. It is difficult not
to draw comparisons and conclude that
private enterprise gets better and quicker
results than enterprises in the public sector.
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FREQUENCY METER

PRESCALER

10Kz
10MHz

Overflow

Power

]
||

=) MHz
FREQUENCY

Michael Tooley s.a. David Whitfield s.a. mse.

ONSTRUCTORS who have built the Digital Frequency
Meter featured in last month's issue may find the max-
imum operating frequency of the basic counter rather limited
for many applications. The performance of the portable DFM
may, however, be extended well up into the v.h.f. region by
the addition of the self-contained prescaler described here.
The prescaler is a small self-contained unit which may be
used with almost any digital frequency counter. It provides a
fixed frequency division of +100 for signals in the range
from 1 MHz to typically over 200 MHz, with corresponding
outputs in the range 10 kHz to 2 MHz. The unit may be built
for a total outlay of under £10, and the simple alignment
procedure requires only a d.c. voltmeter.

CIRCUIT DESCRIPTION

The circuit for the prescaler is shown in Fig. 1. It essen-
tially consists of two distinct sections: the input r.f. pre-
amplifier, and the +100 frequency divider. The amplifier is
used to provide a useful gain (>10 dB) over the operating
range, thus extending the low frequency sine-wave per-
formance down to 1 MHz (the prescaler i.c. requires a
minimum signal slew rate of 50 V/us for reliable operation).

Ferrite Bead

i V l -
c1 c2
Co 5 2 OUTPUT
»—l E——
8629
2 10n
AN 5 [ ]+
B 'ECSJ
- D D2 10
INBUT A Yo Ré RS
390 > %
ov

o~ s 4 -0
! b * SEE TEXT
% BFY30 e@c

sT{CASEN.C)
Fig. 1. Circuit diagram of the Prescaler
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The maximum operating frequency is limited by the
prescaler i.c.; the input stage still provides around 6 dB gain
at 500 MHz.

The input r.f. pre-amplifier makes use of the high cut-off
frequency (f=2 GHz) and high gain characteristics of the
BFY90 to provide a gain of more than 10dB over the
operating range. The transistor, TR1, operates in common
emitter mode with the base bias adjusted by VR1. A
relatively low value of collector load is used to ensure a
reasonably flat gain/frequency characteristic.

The 8629 used in the second stage is a fixed ratio ECL
+100 counter with a minimum guaranteed toggle frequency
of 150 MHz (typically to over 200 MHz). The device is used
here in single-ended mode and is capacitively coupled to the
preceding stage. The output from the divider stages is con-
verted to TTL signal levels.

CONSTRUCTION

It is important that all components used in the circuit are
suitable for the frequencies involved. Leads should be kept
short to minimise stray inductance, and signal connections

’

JAW

-,
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should be made by means of screened cables. Printed circuit
construction is recommended and a suitable track design is
shown in Fig. 2. The corresponding component layout is
shown in Fig. 3. An ideal encapsulation for the p.c.b. is an in-
line module case. These modules feature male and female
connectors at opposite ends of the fully screened circuit en-
closure, allowing direct connection to the normal counter in-
put socket without the need for an additional co-ax cable.
The signal cable may then be connected to the female
socket on the front of the module. A small connector {e.g.

Fig. 2. P.c.b. design

RITE

=] SR ‘,,»;“'q E EAD G n?
SUPPLY ARA% "E]‘"
} it .
OUTPUT w==EER . CSQ .
n 6 ?0
—<—-.‘—4
SUPPLY |

Fig. 3. Component layout

3-5 mm jack socket) should also be provided to supply
power to the module; the prescaler requires approximately
6V d.c. at approximately 50mA. The supply should not be
allowed to exceed 7-5V, and it should be noted that perfor-
mance is seriously degraded below approximately 5-2V. A
suitable power supply is a pack of four HP7-type dry cells.

[ COMPONENTS . . . )

Resistors
R1 51
R2 4k7
R3 330
R4 330 ;
RS See text

All resistors $W 5% carbon

Potentiometers

VR1 2k2 sub. min vertical preset
Capacitors

Cc1 10u tant.

C2,C3,C4 10n ceramic (3 off)

CS 100n ceramic
Semiconductors

TR1 BFY 30

D1,D2 1NS14 (2 off)

I1C1 8629

Miscellaneous
Ferrite anti-parasitic bead
p.c.b.
In line circuit module (RS 456-201)

Constructor’s Note
Components and p.c.b. are available from Howard
Associates, 59 Oatlands Avenue, Weybridge, Surrey
LKT1 9SU, s.a.e. for details.
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Alignment of the prescaler is simply a matter of setting
the d.c. potential at the collector of TR1 to half of the supply
voltage by varying the setting of VR1. The value of RS is a
compromise between open-circuit stability and overall cir-
cuit sensitivity. Under no-signal conditions the prescaler i.c.
will tend to oscillate (at typically 160 MHz). This may or may
not be desirable, depending on the application. To avoid
this oscillation, which does not otherwise affect the circuit, a
resistor may be connected between pin 6 of IC1 and ground.
This will cause some loss of sensitivity. Typically a value of
2k2 will prevent oscillation, though larger values {up to 10 k)

AMPLITUDE (my RMS)
220

200 1
180 /

160

140

120 /
100 /
80 = j

60\

40

20

0
1MHz 10MHz 100MHz 1000MHz

FREQUENCY

Fig. 4. Prescaler response curve

may be required. Thus, R5 is an optional component. The
response of the prescaler circuit to sine-wave signals is
shown in Fig. 4; the value of R5 was 2k2.

ADDITIONAL FACILITIES

A number of modifications can be carried out.to the DFM
which extend the basic facilities provided to the user. Unlike
the v.h.f. prescaler, these enhancements require slight
modifications to the wiring layout of the basic instrument.
For this reason it is suggested that these additions are made
after the basic circuit has been built and tested.

VARIABLE SAMPLING INTERVAL

The basic counter features a fixed interval between sam-
ples for each range. The sampling interval may be increased
by wiring additional resistance, conveniently in the form of a
potentiometer, in series with the existing R6. Thus, doubling
the value of series resistance {i.e. R6 + potentiometer} will
increase the sampling interval by approximately 50 per cent.
A potentiometer of 100k or 220k will provide a useful range

of control. Fig. 5 shows the modified circuit details. In
+5V

INCREASING
220k SAMPLING
INTERVAL

R6
47k

é;:k 12
~ [

!
Fig. 5. Modified sampling circuit
practical terms it is only necessary to open circuit R6 and
connect one end of the potentiometer to the free end. The
other end of the pot is then connected to +5 V at any con-
venient point.




STORED DISPLAY

In many situations a signal is only available for measure-
ment for a limited period of time. it is then often desirable to
save the measured value for later use (e.g. measure the fre-
quency of an oscillator one day and compare it against the
value on the next day). This facility is easily provided by
inhibiting the action of the re-sampling logic in the control
logic section. The simplest way to disable the re-sampling
logic is to open circuit the timing capacitor (C4/C5). The
arrangement is shown in Fig. 6. The switch shown may be

7

R? 1C2
27k 555

]2

SAMPLE

C5

T!OO/u
Fig. 6. Circuit to disable the re-sampling logic

combined with the potentiometer used in the variable sam-
pling interval control to provide an overall display sampling
control.

MEASUREMENT OF WAVEFORM PERIOD

The signal gating circuitry can be modified to measure
waveform period rather than frequency by interchanging the
Clock and Signal connections (see DFM Fig. 4). This will then
provide a readout of the waveform period with a resolution

equal to the periodic time of the selected clock, e.g. using a
1 kHz clock (periodic time = 1 ms) will provide a readout in
milli-seconds (ignoring the decimal point). The resolution
corresponding to each of the four ranges on the basic coun-
ter is shown in the table below: :

Range 1 reads in units of seconds

Range 2 reads in units of 100's of ms

Range 3 reads in units of 10’s of ms

Range 4 reads in units of ms
In all cases the decimal point should be ignored.

The circuit details for the changeover switching are shown
in Fig.7. The printed circuit board has been designed with
two wire links (LNK1 and LNK2) to allow this modification

REPLACES LNK1

cLock pooy
Lok b013
PR
6
——
ov
IC1a
74LS132
1
3
STGNAL 2|

REPLACES LNK 2

Fig. 7. Changeover switching details

to be implemented with the minimum of disruption to the
existing wiring. All that is required is a two-pole changeover
toggle switch, though greater elaboration may be empioyed
with S1 being replaced with a multi-wafer type switch and
additional l.e.d.s used to indicate the display units. *

STEREO DISCO SYSTEMS

WITH LIGHT SHOW & DISPLAY
STANDARD CENTAUR 100W

£309 inc. carr. & VAT
12 mth @ £24.80 or 24 mth ¢£14.51

Deposit £62

SUPER CENTAUR 200W

£366 inc. carr. & VAT
12mth @ £29.320r 24 mthe £17.16

Deposit £74.00

GXL 200W with PDF BINS us)

£499 inc. carr. & VAT
12 mth @ £40.17 or 24 mth ¢ £23.50

CUSTOM CENTAUR

Deposit £89

* Headphone monitor/cue light
* Full mixing/crosstape

* Tape & micinputs

* Top Quality

* 4 channel

400/600W

with four PDF 100A Bins
£833 inc. carr. & VAT

Deposit £167

SAXON
ENTERTAINMENTS
333 WHITEHORSE ROAD

CROYDON
SURREY CRO 2HS
Tues-Sat 3am-5pm
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12 mth e £66.87 or 24 mth ¢ £39.13 soundiight * Sturdy construction helicopters, bins, consoles,
* Twin Pielo cabinets and much more.
MINI DISCO 100W 200 Watt £309 inc. carr. & VAT Dep. £62
MONO * Twin 200W cabinets 12mths @ £24.80
* Six inputs—three channels 24 mth ¢ £14.51
£229 inc. carr. & VAT Dep. £46
12 mth ¢ £18.38 or 24 mth @ £10.58
AND IF WE HAVEN'T GOT
AP100 .
JUST PLUG lN AMPLIFIER £65 IT-WE'LLGETIT!
AND GO!! _~ap200 AMPLIFIER £109

ALL MAIL & CREDIT ENQUIRIES TO
CROYDON TO ORDER
Send cheque/crossed POS or Telephone (01) 684 6385
Access/Barclaycard. Telephone orders accepted
For Credit Sales & Enquiries Ring
SUE ABEGG ON (01) 684 8007

£30 FREE!

Vouchers with our new
catalogue over 200 items of
All systems complete disco systems, lighting and

with loudspeakers, leads, acce;sories. Send £1.50 now.
& 2 years warranty

EXAMPLES:
Fuzz lights £26.50
2 Ocy Projectors from £43.50
o Strobes £35-£220
DEPOSIT Rope lights 25’ £42.50
CREDIT Disco stands £23.50
TERMS Echo chambers £75
P.A 100W speakers £27.50
SYSTEMS 10 way chaser £275
C/W LOUDSPEAKERS  {00W twin hornbin  £110
800W spot bank £39.50

100 WATT
£207 inc. carr.
& VAT
Dep. £42
or 12 mth @ £6.87
or 24 mth @ £9.69
* Four mixing inputs & mastar
* Bass & treble controls

Mixers, mics, amplifiers,
goosenecks, light units, bub-
ble machines, mirror balls,

MANgH E ::';_';2 Full range of Pluto, D.J.
DISCO CE Lightomation products in
237 Deansgate stock

Manchester
(061) 832 8772
Tues-Sat 10am-5pm

Send £1.50 now for your
catalogue - worth £3011!
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SPLIT-PHASE
TREMOLG

A simple but effective substitute for a rotary cabinet. With this a function
generator output is phase split and modulated by the input. Output am-
plitudes are variable through two channels.

This unit is capable of testing the vast majority of semiconductor devices
available, under actual working conditions. Diodes, bipolar transistors, junc-
tion and insulated gate f.e.t.s. can be checked and many unmarked devices
tested and identified.

SPECIAL OFFER... EDUKIT

PRACTICAL
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N DECIDING to design a budget amplifier certain con-
siderations immediately spring to mind. What is meant
by “budget”, apart from inexpensive for example. it seems
that a budget amplifier suffers by virtue of its necessarily
basic circuitry. Filters, are often not included, the phono
stage is based around an integrated circuit, or a simple two
transistor stage, which is either noisy or has poor overload or
distortion characteristics, and the main amplifier is generally
of modest standard with an output power in the range of 10-
15 watts, both channels driven.

Over the months leading to the design featured here,
many circuits were tried, and the result is a coming together
of the various circuits that gave the best results, hence the
name “‘Congress’’. It is felt that although the price puts it in
the budget range, the performance that can be expected
puts it on par with amplifiers costing a good deal more. The
decisions behind each design stage are therefore detailed
in the following article.

BL( AGRAM

Looking at the block diagram of Fig. 6, it can be seen that

38

GRAHAM JACKSON

a separate phono input stage is provided. This is so that
there is no switching in the input and equalisation paths
which would be necessary if this stage was made to amplify
all of the inputs. This goes to the select switches where
auxiliary and tuner inputs are provided. Any input not
used is switched to ground to help prevent unwanted
breakthrough.

A tape monitor function is also provided. The selected in-
put then goes to a buffer amplifier, with a gain of two, which
can afso*be switched as a scratch filter. A rumble filter is in-
corporated in the disc input stage where it may be indepen-
dently selected. The tone control section providing bass cut
and lift and treble cut and lift, can be switched out of circuit
if not required by the tone defeat function. This has the ad-
vantage that any noise generated by this stage is removed,
and that both channels are then known to have a “flat”
response. The main amplifier follows the volume and
balance controls and the stereo-mono switch. The tape input
has its own buffer amplifier so allowing monitoring via the

- tape decks own internal amplifier whilst recording the input

signal.
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SPECIFICATION...

We have noticed that in some published amplifier projects.
parts of the specification have been omitted and in some
cases quoted figures are not theoretically obtainable. In or-
der to obtain a totally unbiased specification for the PE Con-
gress, which could be compared with reviews in the hi-fi
press, we asked Gordon J. King to carry out a full laboratory
test on the amplifier. Mr. King has written many books on hi-

fi and is employed by a number of hi-fi publications as an
equipment reviewer, his book Audio Equipment Tests will
aid readers requiring more information on the data.

The following figures, notes and diagrams are the results
of Gordon King's tests on the final amplifier design which
will be described in this short series of articles. The data is
published in full without any alteration. We believe this is
a unique step in the presentation of an amplifier
design and one which will allow readers to feel confi-
dent in the specification given.

Editors Note The 2dB rise in the R1AA equalisation curve (Fig. 5) at approximately 40Hz has been corrected and the scratch filter response is now
12dB per octave. The photographs are of the prototype which was modified before these tests were carried out.

0/p to clipping continuous sinewave
per ch. both driven 8 ohms:
ditto 4 ohms:
per ch.one driven 8 chms:
ditto 4 ohms:

O/p 16kHz per ch. one driven 5 ohms:
ditto ZL:

Z,/5 ohms headroom:

O/p 1kHz 1HF bursts per ch. both driven
8 ohms:
4 ohms:

Burst/steady state headroom
8 ohms:
4 ohms:

Recovery from 10dB symmetrical 1HF burst overload:

Distortion factor 500mV i/p
auxiliary both ch. driven
20Hz* 10dB/0dB o/p:
1kHz 10dB/0dB o/p:
20kHz 10dB/0dB o/p

Distortion factor and residual 500mV i/p auxiliary both ch.
driven 16kHz
5 ohms:
ZL:

Intermodulation distortion 19kHz + 20kHz 10dB o/p per ch.
both driven ’
8 ohms:
4 ohms:

Squarewave 16kHz Z; 0dB o/p:
Rise time OdB o/p 4 ohms:
Freq. response auxiliary i/p OdB o/p 4 ohms:
Slew factor ref. 13dB o/p 4 ohms:
Damping factor 8 ohms 40Hz and OdB o/p:
Input sensitivity 1kHz, 0dB 4 ohms**

high level i/ps:

PU:

Tape
PU overload threshold

20Hz:

1kHz:
20kHz:

20Hz 1kHz © 20kHz
30W (14.8dB) 32-4W(15-1dB) 32w (15dB)
33W (12.2dB) 37-2W({12.7dB) 37w {12.7dB)
38-3W (15-8dB) 40-56W {16dB) 38-3W (15-8dB)
45.5W (13-6dB) 49W {13-9dB) 49W (14-1dB)

45W {14.5dB)
— {15dB})

+0-5dB

42-3W (16-3dB)
50W (14dB)

+1-2dB
+1.3dB

virtually‘instanténeous
8 ohms 4 ohms
0-083%/0-086% 0-1%/0-1%

0-024%/0-024% 0-046%/0-044%
0-04%/0-041% 0-09%/0-068%

0-044% {Fig. 1) at —10dB ofp
0-048% (Fig. 2) at —10dB o/p

0-03% 1kHz product
0-063% 1kHz product {Fig. 3)

Fig. 4

3-2us

=2 5.5Hz—-109kHz {—3dB points)
>5 {ref. 14.8dB 1kHz o/p 8 ohms)

66

15-56mV
185mV
1,800mV




SPECIFICATION...

Signal/noise ratios ref. 0dB 4 ohms o/p***
high level i/ps ref. 500mV:
PU ref. 5mV i/p:

Stereo separation OdB 4 ohms o/p****
auxiliary 1kHz/10kHz:
tuner ditto:
tape ditto:
PU ditto:

Crosstalk 1kHz from 500mV i/p tuner 0dB 4 ohms o/p
to auxiliary:
to tape:
to PU:
Residual hum and noise 4 ohms o/p
DIN audio band:
weighted:
Offset d.c. at o/p across 4 ohms
left ch.:
right ch.:
Deviation from RIAA PU i/p:
Tone control responses relative to “'flat” and defeat:

Low and high filter responses:

Tape recording o/p:

85-7dB (86dB tone defeat on}
74dB (74-6dB tone defeat on)

72dB/49dB ref. 500mV i/p
72dB/49dB ref. 500mV i/p
51dB/36dB ref. 500mV i/p
70d8 ref. 5mV i/p/48dB ref. 50mV i/p

84dB (noise floor of test) i/p open
84dB (noise floor of test) i/p open
77dB i/p open

0-66mV
0-115mV

6-6mV.

0-5mV

Fig. 5 upper curve

Fig. 5 middle curves

Fig. 5 upper left/middle right

120mV for 100mV i/p at aux.

2 Includes mains ripple
**  Measured in tone defeat mode
*** Signal/noise ratios and noise measured with CCIR/ARM weighting
**** Non-speaking channel input shorted for these measurements
Notes: Tests made after amplifier was conditioned for one hour at one-third rated output. The dB outputs refer to 2-828V
across the stated load (n.b.: 2-828V into 8 ohms equals 1W). Z_ refers to a reactive load simulating a difficult loudspeaker of
5 ohms modulus and 60 degrees phase angle at approximately 16kHz.
Laboratory facilities by Gordon J. King (Enterprises) Limited, Brixham, Devon.

Fig. 1. Distortion factor residual at 16kHz —10dB out-
put across 5 ohms resistive, corresponding to 0-044
per cent. Input auxiliary

Fig. 2. Distortion factor residual at 16kHz —10dB out-
put across Z, (see notes at bottom of the lab chart for
definition), corresponding to 0-048 per cent. Input
auxiliary
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COMPONENTS . ..

Resistors
R1 10k R35—135
47k R36—136
47k R37—137

220 R38—138

10k R39—139
10k R40—140
R41—141
R42—142

R43—143

R44
R45—145
R46—146
R47—147
R48—148
R49—149
R50—150
R51—151
R52—152
R563—153
R54-—154
R55
R56—156
R57
R58
R59
R60
R61
R62
R63
R64
R65 100
R66—166
R67—167
R68-—168

120
10k
15k
33k
10k
3k3°
180k
47k
10k
10k
47k
120
120
1k
33k
330
0033 2W5 w.w.
33k
100

W carbon film unless stated

Capacitors

c1 —101 5p6 polystyrene

c2 —102 22p elect 25V

C3 —103 22n

C4 —104 1n5

C5 —105 8n2

Cé6 —106 47u elect 16V
10u elect 35V

—108 1u elect 35V

10p elect 35V

C10—110 1n

Cli—111 470p polystyrene

C12—112 10u elect 35V
10u elect 35V

C32
C33
C34
C35
C36
c37
Cc38
C39—139

4,700y elect 40V
10u elect 35V
10u elect 35V
10u elect 35V
10u elect 35V
470u elect 50V
470u elect 50V
22p polystyrene

Mylar unless otherwise stated

Semiconductors

TR1 —101
TR2 —102
TR3 —103
TR4 —104
TR5 —105
TR6 —106
TR7 —107
TR8 —108
TR9 —109
TR10—110
TR11—111

TR12—112

TR13—113
TR14—114
TR15—115
TR16—116
TR17—117
TR18
TR19
TR20

TR21
TR22—122
1C1

D1—D13
D14—D17
D18,19
D20—D23
D24—D27

Potentiometers

VR1—101
VR2—102
VR3—103
VR4—104

Miscellaneous

BC184C
BC184C
BC212C
2N5400
2N5550
BC182B
2N5400
2N5550
BC182B
2N5400
2N5550
BC184C
BC184C
2N5400
2N5400
2N5550
2N5550
BD535
BD536
BC212B
BC182B
BC182B
STK463 (Sanyo stereo power
amplifier i.c.)
1N4148 (13 off)
1N5402 (4 off)
BZY88 C30V
1N4148 (4 off)
WO2 1A bridge rectifier

100k dual ganged lin.
100k dual ganged lin.
10k dual ganged lin.

22k dual ganged log.

10p elect 35V

SK1 to 4, SK101 to 104 phono sockets (4 pairs)

10u elect 35V
1u elect 35V
10u elect 35V buttons

10p elect 35V S9 single pole mains switch with built in neon

47n T1 125VA mains transformer 28-0-28V plus 35-0-35V
680p polystyrene (off load voltages)

10u elect 35V FS1 500mA antisurge fuse and panel mounting holder
10p elect 35V FS2, FS3—102, 103 3A quick blow fuses and p.c.
390p ceramic mounting holders (4 off)

100u elect 16V Printed circuit boards, materials for chassis and case,
100n fixings, wire, knobs, mains lead, grommet etc.

10u elect 35V
10u elect 35V
10u elect 35V
4,700p elect 40V
4,700u elect 40V
4,700y elect 40V

SK5—105 panel mounted 4mm banana sockets (4 off)
S1 to S8, S101 to S108 preassembled switch bank with

All components, including p.c.b.s are available from
Wicca Electronics Systems Ltd., Orchard Works,
Church Lane, Wallington, Surrey.

Components for second channel shown with
designations plus 100.




DISC

Fig. 6. Block diagram of the pre amplifier-—one
channel shown
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PHONO INPUT STAGE

It was decided to use the operational amplifier configura-
tion so that the entire amplifier runs on the split rai! principle
giving very good supply ripple rejection at the speaker and
saving the expense of a regulated supply for the main amp.
Various i.c.s were tried at the input stage but all were found
to be far too noisy. It is surprising how much detail in the
sound from disc can be masked by noise, and it is important
to get the noise generated by the input stage down to as low
a value as economically possible.

A discrete version of the op. amp has therefore been
adopted. Referring to Fig. 7 which shows a simplified circuit
of the one employed, TR1 and TR2 form the differential in-
put. These two transistors (BC184Cs in the amplifier) have
been designed to run on collector currents of 40pA which is
about optimum for noise generation in these devices. Tran-
sistors TR3 and TR4 form a high gain stage so as not to load
TR1’s collector too severely. The collector load for these
transistors is a constant current source set at about TOmA. A
network giving equalisation for RIAA with an accuracy of
+1dB is then returned to the base of TR2.

The tone control circuitry is the standard Baxandell type
and is buiit round two discrete differential amplifiers of the
same type as the disc input stage. The amplifier has been
designed so that this stage can be switched out if not re-
quired.

MAIN AMPLIFIER

The main amplifier posed a problem. It was decided that
35 watts one channel driven or 30 watts per channel both
driven into 8 ohms was a minimum reguirement with

Fig. 7. Simplified circuit of the op amp—phono input stage

TR&
out
+VE
INPUT
CONSTANT
CURRENT
SOURCE
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40 watts being ideal to allow the handling of transients. Low
distortion coupled with good bandwidth was also required
and preferably the elimination of the normal a.c. load line
protection which can cause problems when driving inductive
or capacitive loads such as speakers with their associated
crossover networks. Various circuits were tried with price in
mind, but the output transistors either did not have suitable
characteristics or were too expensive to keep the amplifier to
a sensible overall price.

Attention was drawn to the new Sanyo device type
STK463 which is a dual output stage. This fulfilled all of the
requirements except that crossover distortion was apparent
when tested. However, it was noticed that this distortion
was symmetrical showing that the output stage was well
designed. Also it was noticed that clipping at 20kHz intc 8Q
gave some tendency to instability and was not symmetrical.
On close inspection of the recommended circuit it was noted
that a bootstrap load was externally provided for the class A
drive stage, formed from two resistors and a capacitor.

From the value of the resistors the nominal current had
been set at 5mA. As an experiment this was replaced by a
5mA constant current source with impressive results. The
crossover distortion was reduced to a very low level, even at
20kHz, and the clipping became stable and symmetrical
showing good recovery time. Having obtained these results
this module has been adopted without reservation for its ex-
cellent performance.

In this design power outputs of 30 watts r.m.s. sine wave
were given per channel, both channels driven or 38 watts
r.m.s. sine into one channel (8 ohms). The module has.
been designed to fuse under short circuit conditions as it can
withstand 2 seconds into a short circuit, long enough for a
fuse to blow. This has the advantage cited previously of
eliminating a.c. load line protection, but it is of course essen-
tial that fuses are replaced with the correct types. A com-
plete circuit diagram will be shown next month.

It is interesting that this amplifier was used to replace one
costing several hundred pounds, driving Yamaha NS1000
monitor loudspeakers and employing a Shure MkiV
magnetic cartridge on a Thorens deck for the disc input, and
that the opinion of people hearing the comparison, albeit not
under controlled conditions, was that they could: not tell the
difference!

We would like to thank Quality Hi Fi, North Road, Poole, for

supplying the AKAI deck shown in the front cover and heading
photographs

NEXT MONTH: circuit and construction
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SPECIAL SUPPLEMENT

FOR

EVERYONE!

NE OF the major problems encountered with video

recording techniques is that the developments have been ex-
tremely rapid, with the result that there is a profusion of con-
flicting information made available to the general public.

This article is intended to clarify the situation a little. One
word of warning . . . Although video techniques have reached
an important point in their development, it goes without saying
that new ideas and developments are just around the corner.

That is not to say—don’t go out and buy—the existing
systems will be with us for many years. However, it must be
recognised that progress in the advancement of the technology
in electronics is so rapid that new ideas are inevitable. During
the next decade video equipment of all kinds is all set to undergo
an unprecedented boom, the like of which has never been seen
before. It is an established fact that domestic video recording
techniques are still very much in their infancy. Despite this fact
it is conservatively estimated that about 100,000 VCRs were
sold during last year, and sales for this year are predicted to be
some 50 per cent higher.

APPLICATIONS

The basic application of the VCR is its ability to record TV
programmes off air, and replay them through a conventional
domestic TV receiver at the owner’s leisure. The current
technology enakbles the user to record a programme either when
it is being viewed, or record an alternative channel at the same
time. Additionally, with the aid of a preset timer, it is possible to
record programmes without the presence of the viewer, so that
they can be watched at a convenient time. This concept of “time
shift” is an important feature of modern domestic video.

The addition of a suitable TV camera (either black and white
or colour) offers the facility for the viewer to make his own
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programme. At present the cost of a colour camera is dispropor-
tionately high, and this is probably the limiting factor in growth
of this market.

The comparatively recent availability of portable systems
(Portapack) running of rechargeable batterics means that it is
now feasible to record “live events” such as the school sports,
football matches, or even the local airshow. The advantages of
this system over conventional cine is that the pictures and sound
are instantly replayable through the domestic TV. The major
drawback is the comparatively bulky nature of the camera and
recorder compared to cine equipment, but is is only a matter of
time before this problem is rectified.

HISTORY

In order to understand the development of domestic video
techniques, it is necessary to take a brief look at developments in
this field since 1948.

In the early days, it was demonstrated that the magnetic tape
medium was capable of recording and playing back video infor-
mation, albeit of a quality below broadcast standards. Between
1958 and 1968, many companies developed video recordirp
systems, which because of their lower complexity and smaller
size became acceptable to both industry and education alike.
The major breakthrough in recording techniques was that of the
open reel helical scan system, and as a direct result of this
system it was possible to further simplify and drastically reduce
the price to an acceptable level.

One of the most significant advances made was the develop-
ment by the BBC of an experimental recorder in 1952. This
system was called VERA, but not surprisingly disappeared soon
after its debut on “Panorama” in 1958. Toshiba in 1953 lay
claim to the development of the helical scan system now com-
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mon to all domestic recorders. This system was at that time not
without problems, which were caused by inferior tape quality
and frictional drag of the rotating head drum. In 1956 Ampex in
the U.S.A. developed the Quadruplex system, and such was the
enthusiasm shown for this in the U.S.A., some 80 units were
sold within months of its debut. Consequently the VR-1000 as
this was called, became the recognised broadcast standard in the
USA.

In 1961 Sony took the wraps off a completely transistorised
recorder designated the SR-201. Unlike the VR-1000, it used the
helical scan principle of Toshiba. 1962 heralded the arrival of
the Telecan system from the Nottingham Valve Co. Unlike its
competitors it used + inch tape and a fixed head system. The fact
that this recorder sold for £61 (the VR-1000 by comparison was
$50,000) may have something to do with the technical dif-
ficulties which killed off this machine by 1964. Not a serious
competitor!

Philips then introduced the EL 3400 which broke the £1,000
price tag barrier. By achieving this low price new markets were
opened up, mainly in the industrial sector. It is interesting to
note that at this time Ampex were close to introducing a fixed
head recorder (VR 303) but withdrew this in favour of a helital
scanner (HVR) selling at only £450.

This American breakthrough was short lived, however, when
Seny introduced a helical scanning recorder selling for only
£200 (TVC 2000). Sony-did not stop there, they also produced
the world’s first domestic VTR (a four head version of the CV
2000). Their rival Akai introduced the VX 1100, but this
machine was never sold, and a helical scanning model was
offered in its place.

In 1967 Sony offered the DVK 2400 portable recorder, which
sold for a mere £700, and weighed in at a modest 9lb. By com-

parison, a year later Ampex offered a portable recorder based

on Quadruplex, which sold for £23,000 and weighed 50Ib.
Hardly a domestic machine.

Sony produced a 2 inch cassette format which was aimed
predominantly at the domestic market in 1969. This system was

called Umatic, and was to become so successful it was adopted
as the world standard for industrial and educational use. Its
relatively high price limited its domestic acceptance though.
Philips introduced the 1500 series cassette based VCRs in 1972,
and to all intents and purposes the 1500 was the first true
domestic recorder.

The main reasons for this so called “domesticity” were the
fact that it contained its own UHF tuner, timer, and modulator
meaning it could be easily used with a domestic TV. The inclu-
sion of a timer/time switch gave birth to the concept of “time
shift recording”. Unfortunately the ruggedness and reliability
aspects of this recorder were to lose it the battle with the Umatic
system for worldwide acceptance as a non-domestic recorder
but despite this Philips claim to have sold over 200,000 of these
machines.

Meanwhile “in Japan, Sony had introduced the Betamax I
system, and one year later in 1976 JVC introduced their own
VHS system. With the threat of competition from these systems
in Europe, Philips hurridly launched the 1700 series, The first
machines arrived in the UK. in the autumn of 1977. Philips
designated thjs system VCR-LP and offered the user a two
hours recording time. The following year, both Betamax and
VHS systems were introduced by Sony and JVC respectively in
Europe. Grundig followed with the Super Video Recorder (SVR)
which is a variant of VCR-LP. The ensuing battle has resulted in
the fact that VHS has captured a large share of the market with
VCR-LP running second, with Betamax a surprising third. SVR
has found relatively little support so far.

It will be interesting to observe the effect on the market of the
Philips Video 2000 system, which is potentially capable of
regaining the lead for Philips. However, it may well be that the
battle is already lost to VHS, and that 2000 series will become
the white elephants of the 80s. Time alone will tell.

DOMESTIC CASSETTE RECORDER
The essential feature of all domestic machines is the helical
scan system, which together with the use of { inch wide tape

Internal view of the new Grundig 2X4 (Video 2000 system)

Practical Electronics April 1980
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Fig. 1 Comparison of the four basic
systems in use, plus the new Video
2000 system. In the Betamax system
the tape always remains laced during
fast forward and rewind. In the 2000
the tape can remain laced during fast
forward and rewind to provide cueing.
Normal rewind etc., is with tape un-
laced.

,

allows the high packing density necessary for the storing of
video signals. With the exception of SVR, VCR and VCR-LP,
the tape is stored in a cassette (rather like an enlarged version of
the well-known Philips audio cassette), see Fig. 1.

Ironically, the Philips VCR uses a stacked spool arrangement
which is mechanically inferior to both the VHS and Betamax
cassettes. Philips reluctant admission of this is clearly evident in
that the tape format adopted for the new 2000 series is very
similar to the VHS, but is unfortunately incompatible. One of
the major advantages of using a cassette based system for
domestic applications is that mechanical handling of the tape is
greatly simplified, as the tedious (and delicate) process of
threading the tape around the drum without damaging the heads
is eliminated.

SYSTEMS AVAILABLE

Apart from the new Video 2000, there are four basic systems
currently in use for domestic machines. The Philips 1500 VCR
format is effectively obsolete, mainly because of its limited play-
ing time. However. there are still a large number of these
machines in every day use, and some specialist companies are
offering to update these to VCR-LP.

For the sake of simplicity. and so that the reader can quickly
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compare the systems, Table 1 shows technical details and dif-
ferences between them.

WHY VHS?

There are several reasons why the VHS format has a high
popularity, particularly in Europe. Some of these reasons are
listed below:

1) Cheaper tape feed costs (typically £3-50/hr.).

2) Aesthetic appearance of hardware (it has a professional
appearance).

3) VHS is supported by far more brand names than its
rivals, which gives the customer more confidence in this
system (see Table 2).

4) Fast winding is achieved with the tape retracted into the
cassette, rather than with the tape wrapped around the
drum. This has the real advantage of minimising head
wear.

5) Video input and output facilities mean easy interface
with a Video camera, and enables two machines to be con-
nected together, so that dubbing of recordings from one
machine to the other can be achieved with optimum
quality.

The picture quality is related to the writing speed, which by
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TABLE 1. TAPE FORMATS

Format Video Writing Linear Tape Drum Rotational Drum Diameter Maximum Lace Up
Speed (M/sec) Speed (cm/sec) Speed (r.p.m.) (mm) Recording Time Time (secs)
{min)
VHS slant azithmuth
2 head helical scan 4.83 2.34 1500 105 180 3
Betamax slant azithmuth
2 head helical scan 6-60 1.873 1500 62-5 195 3
(laced up in FF
and REW modes)

SVR slant azithmuth
2 head helical scan 8-21 3-95 1500 105 240
VCR slant azithmuth
2 head helical scan 8-10 14-29 1500 105 60 nominal 3 thread

75 3 lockup
VCR-LP slant azithmuth
2 head helical scan 8-10 6.56 1500 105 120 nominal 3 thread

150 (1702—-180} 3 lockup
Video 2000 slant
azithmuth 2 head 5.08 2.44 1500 65 240 + 240 55
helical scan (reversible cassette)

reference to Table I would appear to indicate that SVR and
VCR-LP in theory at least are capable of slightly better quality
than the others. In actual practice, provided a well adjusted TV
receiver is used, then it is hard to distinguish between the dif-
ferent systems. It goes without saying that the picture quality of
all the machines can be improved if a small (12 inch to 18 inch)
screen TV is used, rather than the more usual domestic giant.
The differences in the systems are most probably more markedly
shown with projection TV systems.

Table 2 shows the principle features, and highlights the dif-
ferences between the different VCRs currently available on the
UK market. No doubt the list will grow. Most extensive details
can be found in the various manufacturers’ handbooks, and the
inclusion of this data in this table has been deliberately omitted
for the sake of clarity.

PORTABLE RECORDERS

With the introduction of the video cassette for domestic
VCRs it was only a matter of time before this system was
adapted for use in a totally portable system. Existing semi-

The Toshiba Betamax recorder model V-5470B with freeze
frame, frame advance and double speed facilities, plus visual
cue and review in fast wind modes
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professional and professional portable systems employ the
Umatic format, which for reasons already stated, exclude its ac-
ceptance in the domestic market on the ground. It came as no
surprise when JVC introduced the 4100 portable colour video
system in June/July 1979.

This system incorporates the GC4100 twin tube camera,
HR4100 VHS recorder, TU41 tuner/timer, and AAP41 power

Matsushita’s prototype solid state colour camera built
around a 210,000 element chip. Claimed to virtually
eliminate blooming the camera gives resolution of 280 (hor)
by 480 lines and will operate at 500 lux. Mass production
techniques are now being investigated for this small,
lightweight camera
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TABLE 2. DOMESTIC VIDEO RECORDERS

Make/Model Format Timer Resolution Audio Input/ Special Other Remarks
Dub Output Features
JVC HR330EK
Ferguson 3292 VHS 24hrs 240 lines Yes RF: coax
Akai Vs 9300 on S/N 40dB Video: uhf
Mitsubishi HS 200 B only. max
Baird 8900 Timer Electronics
Nordmende 1 sec — Mitsubishi
JVC HR 3330 VHS 8 day 250 lines Yes as Search
Ferguson 3VOO S/N 40dB above button
Akai VS 9500
JVC 3660EK VHS 8 day as Yes as Remote control,
on/off above above including variable
speed playback.
RF output
test signal
Hitachi VHS 3 day Probably Yes as
VT 3000 on similar above
only to
HR330EK
National VHS 24 hrs. 240 lines Yes as RF test NV 8610 has
Panasonic on/off about above signal, still frame, single
NV8600B 7 days 42db s/n moisture frame advance
NV8610B on/off sensor
Sony SL8000 Betamax 3 days 270 lines No RF infout Still frame Max. recording
’ on only S/N 42db standard time 195 mins.
_ coax
Toshiba V-5250 Betamax 3 days 270 lines No Remote pause
on only S/N 42db
V-5470B Betamax 7 days 240 lines Still frame,
allows 3 S/N 42db single frame
separate advance, double
recordings speed, visual cue
Sanyo VTC 9300 Betamax 3 days 270 lines No Video BNC Timer 0-62 min.
on only S/N 42db every day at
same time
Grundig SVR 4004 SVR on/off 240 lines No RF only Still frame max.
10 days min. (300) Standard transport logic. recording
ahead coax Remote control time
and self seek 240 mins.
| timer
Grundig SVR SVR as as Yes RF and as
4004 AV above above Video above
Grundig 2000 10 days approx Yes AV Full function Reversible tape
2X4 4 separate 3MHz during (DIN) remote control 2X4 hrs can
recordings recording remain laced on
ff/rew for cueing
T SVR as for SVR 4004
Philips VCR Max. recording
Philips 1700 VCR-LP 3 days 3:5MHzmax No RF only time 60 mins. (90m)
on/off s/n 40 db standard Max. recording
coax time 150 mins.
Philips 1702 VCR-LP 10 days as no as 3 hrs. tape Max. recording
on/off above above duration. time 180 mins.
4 digit tape
counter
Philips 2020 2000 Micropro- S/N Yes, RF and Infra red Max. recording
cessor 50db with Video hand held time 2 x 4 hrs.,
controlled, add on in add-on remote control. on reversible
allows b unit unit 26 input cassette
separate channels.
recordings 4 digit LED
upto 16 tape counter
days forward
48 Practical Electronics
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supply. For simple portable recording all that is required is the
camera and recorder. To convert the recorder to a machine hav-
ing off air recording facilities, including pre-set recording, the
other units are required.

One of the major problems with any portable piece of equip-
ment is making the system small and light enough. The GC4100
camera weighs 3-7kg, and the recorder a mere 9-3kg, including
rechargeable battery pack. Not too bad when you think about it.

One additional problem encountered with this type of equip-
ment is its ability to operate in a variety of positions without
malfunctioning. JVC have evercome these problems in the 4100
using a quartz locked capstan servo, and a quick response head
drum servo to maintain the stability of the mechanics at all
times. Ruggedness is an essential quality for portable machines.

There are now several other VHS portables on the market,

Panasonic WV 3300E camera in action. This model has an
electronic viewfinder and is priced at £839-50

The Grundig FAC 1800 single tube colour camera incor-
porates on electronic viewfinder

the majority of which show similarity to the 4100. Table 3
shows current models available in the U.K.

PORTABLE VIDEO CAMERAS

There are a number of colour video cameras, suitable for use
with both portable and mains operated domestic VCR’s. Where
it is intended to use the camera with a portable recorder, then it
is important to have the facility of having an electronic view-
finder, thus enabling the operator to actually see what is being
recorded.

Another important aspect is the facility that a zoom lens can
offer. Ideally a zoom lens with a 6:1 zoom ratio and having a
wide angle (12-5mm) is a must for creative work. It is also useful
to have a macrofocussing facility, so that close up work can be
accomplished. Ideally the provision for connecting a remote
microphone enables a high signal to noise ratio for the sound to
be maintained.

TABLE3. PORTABLE VIDEO TAPE RECORDERS (COLOUR)

Make/Model No. Tape Tape Writing Power Resolution Recording Weight

System Speed Speed Time (Kg)

(cm/sec) (M/sec)

JVC CR440E Umatic 9.53 8.54 13.5W 140 lines 20 min. 11-2
Hitachi SV340 Umatic
Sony VO3800P Umatic 240 lines 14.0
RCA HR1020 4 inch 12V at not known over 2 hrs. 12.2

type A not known 14w
JVC'HR4100 60 min.
Ferguson 3V01 VHS 2.339 4.83 12V at 240 lines at record. 9.3
Akai VT530 10W * 40dB S/N 180 min.

playback
National Panasonic not known,
NV8400 VHS as above 12V, 3AH but similar as above 8.9
to above
Grundig VCR601 VCR 14.29 8.-10 12v 3MHz, 42dB 60 min. 10-0
Philips LDL1100 S/N
Sony SL3000 Betamax as for standard Betamax system not known not known
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TABLE4. COLOUR VIDEO CAMERAS (DOMESTIC & SEMI-PROFESSIONAL)

Make/Model No. Vidicon Resolution Lens Power Sensitivity Waeight Remarks
(Kg)
JVC G71-P single 230 lines 6 x Zoom 12V, 12w down to 3-6 Macro lens
25mm (hor) (17-102mm) 100 Jux facility
300 lines
(vert)
JVC G31-P as above as above 25mmf1-8 as above as above 2-7 Optical
viewer
JVC GC3300 2 X 17mm 400 lines 12.5-75 12v, downto 250 lux 3-4
JVC GC4100 vidicon S/N 45dB mm f1.8 13W downto 100 lux 3.7 used in
HR4100
JVC G X33U 3 x Zoom 1-5
JVC G X66U not known 6 X Zoom not known 1.5
Hitachi-Denshi
GP-7 single 250 lines details 12V 100 lux at 2.2
25mm {hor) not known 11W f2
GP-5 vidicon 40 dB S/N
Hitachi Denshi
FP 3030H single 270 lines 12V 12W 3-0
25mm {hor)
vidicon S/N 43dB
FP 3060H single 270 lines 12V 15w
25mm (hor)
saticon S/N 46dB
FP 1020 three x 500 lines
17mm S/N 46dB 12V 22W 7-0
saticons
Ikegami
HL77 three x 500 lines 7-4
17mm (hor}
PbO S/N 48dB
CTC 2400 three x 550 lines
17mm {hor)
saticon, S/N 46dB
newvicon,
PbO, chalnicon,
vidicon
National Panasonic
WYV 3300E 25mm 17-102mm down to 2.5
WV 3310E cosvicon 25mm 1.8 100 tux 1.7
Sony
DXC-1610P single optimum
25mm MF 1000 lux 6-6
trinicon min 200
lux (f/2-1)
Grundig single 250 lines 6 x Zoom 220-240V 100 tux 2.5
FAC 1800 25mm (hor) 17-102mm a.c. at /2

Table 4 lists a number of domestic and semi-professional
colour video cameras that are available. Of particular interest is
the Hitach-Denshi GP5, which unlike the JVC GC4100 con-
tains only one vidicon tube. The use of this single tri-electrode
tube enables a high quality, small and low cost camera to be
made available to the public.

It is claimed that this single vidicon is capable of producing
pictures which are just as good as those produced by two and
three tube cameras. One important point about the tube used in
this model is that it is capable of functioning at very low light
levels. The manufacturers also claim that this camera is capable
of operating correctly between temperatures of —10 degrees C
and +40 degrees C.

50

The camera is extremely easy to use. The built-in automatic
sensitivity control (ASC) circuits means that the camera at all
times operates under optimum conditions. The only controls
that require adjustment are the “Colour Temperature” and
“Brightness”. Because of the very low power consumption, the
camera can operate off batteries for a maximum of one hour.
Alternatively it can be operated from the mains using a suitable
adaptor. The optional electronic viewfinder can easily be at-
tached to the camera. Apart from the desirability of having this
facility, it is also possible to observe the recording already made
using this device. Further details of this camera are included in
Table 4.
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Sanyo VTC 9300 Betamax machine

Mitsubishi VHS recorder

FUTURE DEVELOPMENTS

The Philips 2000 video system has already been mentioned in
this report, but with its introduction, a new generation of
microprocessor controlled recorders must be just around the
corner. If past events are anything to go by, it is almost a
forgone conclusion that the Japanese rivals of Philips have their
extensive research and development facilities working flat out to
produce yet another type of machine. One can only hazard a
guess and suppose that as the current generation of machines
has almost certainly reached the technological limit, then the
next will have to utilise digital rather than analogue recording
techniques.

As far as camera improvements are concerned, we can look
toward the introduction of solid state technology in place of the
conventional vidicon. Although, like digital recording tech-
niques, the introduction of CCD’s in cameras could almost be
prohibitive from a cost point of view, mass production will
ultimately result in systems that will be physically smaller, more
reliable, and cost less.

One development that certainly lends itself to miniaturisation
is a system of recording originally developed by BASF for
domestic machines called LVR (linear video recording). This has
recently been used by Blaupunkt to produce a new miniature
machine called Mini-Maz 1. This uses a tiny tape transport
mechanism which is capable of being held in one hand. The dis-
tinct possibility of incorporating such a device inside a video
camera would mean a camera system comparable in size to a
standard Super 8 Cine camera. The sheer ease, convenience and
low cost of such a system suggest a very interesting future for
the Mini Maz, assuming this reaches large scale production.
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Panasonic NV-8610 with freeze frame facility

Toshiba have also developed an LVR system, first shown in
prototype form at the Chicago Consumer Electronics Show last
June. Toshiba plan to launch their system in September, it will
have a two hour recording capability and employ an endless
loop cassette. The “target price” will be £250 and a three to four
hour cassette is also being developed.

DISC

So far this article has concentrated solely on the recording
and playback of video information. and no article that was seek-
ing to state the future of video would be complete without at
least a mention of the Videodisc. Although a playback only type
system, it is bound to make a profound impact when it arrives.
Introduction of at least one or possibly as many as three systems
are due to be launched in the UK in June or July of this year.
The main advantage of VLP (as Philips call it) is that it will be
possible to offer full length feature films at a fraction of their
cassette cost. A further advantage is that high quality slow
motion and still facility is offered by this system.

One thing is certain about the future — whatever format
wins the battle, and whatever disc system is accepted, the
growth of this sector of the electronic market will be such that it
is confidently predicted that there will be over one million VCRs
in British homes in four years time.

The new front loading Grundig 2X4, Video 2000 recorder
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Power Supplies
Or \ 1PUs

AN article devoted to power supplies
for microprocessors may, at first
sight. appear odd. After all. a power sup-
ply is often dismissed as nothing more
than a black box with its input terminals
connected to the public 240V, S0Hz, elec-
tricity supply. However, this black box
has the physical characteristics of
volume, mass, power dissipation, regula-
tion. reliability, and cost. In this article a
brief description of the operation and
characteristics of power supplies is given.
The aim is to make the designer of a
microprocessor system aware of the
power supply, and in particular of the

penalties which must be paid if it is inade- '

quate.

All microprocessors require a source
of current at a constant voltage to
provide them with the power without
which they cannot function. The vast
majority of microprocessors, their MOS
peripherals and bipolar support chips
have a single 5 volt supply. Some devices,
notably EPROMs and dynamic RAMs.
require additional sources of current at
12V. —12V or —5V. Fortunately, the
trend is to design new i.c.s needing only a
single 5V supply.

It is often thought that the provision of
a power supply for a microprocessor
system is a trivial matter. This is not so.
In the last few years the power consumed
by active devices has fallen dramatically,
from the watts dissipated by valves, to the
milliwatts dissipated by discrete tran-
sistors, and now to the microwatts dis-
sipated by active devices on silicon chips.
However, as the power consumed per ac-
tive devices has fallen, the total number of
active devices per system has risen from
tens to millions. Today, sophisticated
multiple microprocessor systems can be
found with power supply busses carrying
120 amps.

The primary function of a power sup-
ply is the production of an adequate
current at a constant voltage. A secon-
dary function of a power supply is the
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improving these parameters.
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protection of the circuit being supplied
with power from mains borne transients,
or from the failure of some part of the
power supply itself. The total power
required by a microprocessor system is
often largely dependent on the size of the
memory used in the system. A small
system with only 1024 bytes of RAM has
a power consumption mainly determined
by the microprocessor and its associated
control circuitry. A large system with
64K bytes of static RAM tends to have a
power consumption which is almost en-
tirely dominated by the RAM. The actual
power consumed by the memory of a
microprocessor system is very much a
function of the particular RAM chips
which make up the memory.

In general, the power consumption per
bit falls as the number of bits per chip in-
creases. The' power consumption of
memory chips is also a function of the
access time of the chip, the faster the chip
the greater the power consumption (and
the price). The relationship between
power, access time and size of four
memory components is given below,
although it should be remembered that
advances in technology are constantly

W 2 g, g

Fig. 1. The structure of a power supply
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Part 1

TYPICAL CIRCUIT

A power supply consisting of several
circuits connected together in tandem. is
illustrated in Fig. 1. The mains filter is
used to keep mains borne high frequency
noise and transients out of the system.
The transformer performs two functions:
it converts the 250V mains into a much
lower voltage with very little loss of
energy, and it provides a means of
physically isolating the system from the
mains. The rectifier and smoothing
capacitor transform the alternating
current from the transformer into a direct
current at an approximately constant
voltage. The regulator converts the
approximately constant voltage into the
precisely constant voltage required by the
microprocessor system. The protection
circuit plays a passive role, and isolates
the microprocessor system in the event of
a dangerous rise in the output voltage
from the regulator. The protection circuit
is often included in the regulator.

OPERATION

The operation of a power supply is
now described and criteria for the selec-
tion of the components which make up
the power supply are given.

POWER
SUPPLY
oUTPUT
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TRANSFORMER, RECTIFIER
AND SMOOTHING CIRCUIT

Three arrangements of transformer
and rectifier are commonly used to
provide a basic unsmoothed d.c. power
supply. These are the half wave rectifier
circuit, the full wave rectifier circuit with
a centre-tapped transformer, and the full
wave rectifier circuit with a bridge rec-
tifier. The circuit diagrams of these three
arrangements are given in Fig. 2 together
with graphs of their respective outputs as
functions of time. In practise the half
wave rectifier circuit is almost never used
(at least in microprocessor applications)
because the rectifier conducts for only
half a cycle, a very inefficient arrange-
ment.

Furthermore, the half wave rectifier
circuit puts a very heavy demand on the
smoothing circuit, which must provide an
output current to the load during the half
cycle when the rectifier is not conducting.

vi

T |

amplifiers or radio transmitters, with
power supplies in the region of 60V in the
former case and possibly 1000V in the
latter case, a microprocessor system has
a power supply of SV. Clearly, if the
voltage drop across a rectifier is approx-
imately 1V, the power dissipated by the
bridge rectifier is an appreciable fraction
of the power consumed by the
microprocessor system.

The pulses of current at the output of a
full wave rectifier circuit must be
smoothed or averaged to produce an
approximately constant voltage. The
process of smoothing may be thought of
as that of integration or lowpass filtering.

SIMPLEST FILTER

A wide variety of smoothing or filter-
ing circuits exist, but the simplest, and
most common circuit uses a capacitor
connected across the output of the recti-
fier circuit. Fig. 3 illustrates the effect of a
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Fig. 3. The effect of a smoothing capacitor

The two full wave rectifier arrangements
of Fig. 2 make use of both half cycles of
the mains input so that the output of the
rectifier consists of a series of pulses at a
repetition rate twice that of the mains
frequency.

Both the centre-tapped transformer cir-
cuit and bridge rectifier circuit are widely
used in power supplies. An additional ad-
vantage of these circuits over the half
wave rectifier circuit is that no net d.c.
component of the output current flows
through the transformer, magnetising the
core and increasing the power loss. The
bridge rectifier configuration is most
widely used for two reasons:

1. Transformers are costly compo-
nents and the bridge rectifier re-
quires only one winding with two
terminals which is cheaper to
manufacture.

2. The bridge circuit requires a
transformer with a lower volt-
ampere rating than the
corresponding centre-tapped
transformer circuit, and therefore
makes more efficient use of the
transformer.

The chief disadvantage of the bridge
rectifier configuration is the need for four
rectifiers. It is not only the additional cost
of a bridge rectifier that causes problems,
but the power dissipated by it. Unlike hi-fi
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smoothing capacitor (sometimes called a
reservoir capacitor), and gives a graph of
the voltage across the capacitor as a func-
tion of time.

Assuming that the power is first ap-
plied at a zero-crossing, the smoothing
capacitor charges up during the first half

-cycle. After the peak of the cycle. point B.

the voltage across the capacitor is greater
than that across the transformer secon-
dary. resulting in the rectifier becoming
reverse -biased and therefore non-
conducting. Between points B and C the
capacitor discharges exponentially into
the load. At point C the transformer
secondary voltage. which is now rising in
the next half cycle, reaches the falling
voltage across the capacitor, and the rec-
tifier once more becomes forward biased.
Current now flows through the rectifier to
charge the capacitor to the next peak at
D. and the process repeats itself every
half cycle.

CHOOSING THE CAPACITOR

In Fig. 3 it can be seen that the rec-
tifiers conduct for only a part of each half
cycle, and that the rectifier current con-
sists of a series of pulses. The amplitude
of these pulses plays an important role in
the selection of the rectifier and
smoothing capacitor. Clearly, the effect
of increasing the value of the smoothing
capacitor is to reduce the ripple voltage
superimposed on the average d.c. output
of the power supply—a good thing.
However, as the capacitance increases
the period of conduction of the rectifiers
is reduced resulting in an increase in the
amplitude of the current pulses through
the rectifiers—a bad thing. The amplitude
of these pulses must not exceed the max-
imum surge rating of the rectifiers. To
avoid excessive rectifier currents it is
usual to limit the amount of smoothing to
a peak to peak ripple voltage of 10 to 30
per cent of the mean voltage across the
capacitor. .

The simplest way of obtaining a value
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Fig. 2. Three rectifier circuits and their outputs
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for the smoothing capacitor is to apply
the formula Q = CV to Fig. 4, a
linearised version of Fig. 3.

1
005

Fig. 4. A linearised representation of
the voltage V. across the load of a
bridge rectifier circuit with a smooth-
ing capacitor

Q=cv

so that j=Cdv
dt

or C=i/dv
dt

The value of%is given by the slope of
t

BC in Fig. 4. For example, for a 50Hz
power supply with a peak to peak ripple
(Vr) of 5V and a mean output
(Vm + %/_R)of 20, the slope of BC is

5 wvolts in one hundredth of a
second. If the mean load current
is 5 amps, then C is given by
C=i/dv=s_1 -5

dt 1/100 500

=_l F=10,000nF
100

One of the most popular procedures
for the design of a power supply with a
reservoir capacitor connected directly to
the output of the rectifier (i.e. capacitor-
input filter), is based on the use of tables
or graphs. Of particular interest is the
relationship between the peak alternating
voltage at the output of the transformer
secondary and the output voltage across
the smoothing capacitor, as a function of
oCRy. Fig. 5 shows such a set of curves
for a full wave rectifier circuit, from
which it can be seen that the output
voltage is not greatly increased when
oCR is greater than about 10. Other
graphs presented by Schade include the
relationship between the peak rectifier
current and the value of the smoothing
capacitor. For a full wave rectifier circuit
with ®CRy = 10, the peak rectifier
current is approximately seven times the
average rectifier current.

SELECTING THE TRANSFORMER

In many manufacturers’ catalogues
four parameters are used to characterise
transformers: the primary r.m.s. voltage,
the secondary r.m.s. voltage, the volt-
ampere (VA) rating, and the regulation.
The maximum voltage across the
smoothing capacitor under no load condi-
tions is given by:
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Vec=Vgx 1-41
where Vs is the r.m.s. secondary voltage
of the transformer. From Fig. 5 it can be
seen that this value of V¢ can, in practise,
be approached only when wCRp is
greater than 100 and the effective series
resistance is less than 1 per cent of the
load resistance.

The largest mean direct current which
can be drawn by the load in a bridge rec-
tifier current is given by:

IL=1,c x 0-62

= VA x 0-62
Vs

where VA is the volt-ampere rating of the
secondary.

SELECTING THE RECTIFIER

The most popular form of rectifier is
the relatively inexpensive silicon junction
diode. Bridge rectifiers, containing four
silicon diodes mounted in epoxy plastic,
can readily be obtained and are widely
found in full wave rectifier circuits. Rec-
tifiers are usually characterised by four
parameters: the peak inverse voltage, the
average forward current, the maximum
forward current, and the voltage drop
across the rectifier when it is conducting.

Yoy,

Vs,
100,

90

80 7
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voltage will be distributed equally across
the diodes. Hence both diodes in series in
a bridge rectifier should have p.i.v.’s three
times the value of Vg, or p.i.v.’s 14 times
Vs only if voltage equalising resistors are
connected in parallel with them.

The maximum current which flows
through the rectifiers is governed by the
value of the smoothing capacitor. In a
bridge rectifier circuit the maximum rec-
tifier current is approximately seven times
the average forward current at ®CR =
10, and twenty times the average forward
current at
oCR =100 (Rs=0-02%).

Ry

When a rectifier is forward biased
there is a voltage drop between its anode
and cathode, consisting of the voltage
drop across the rectifying junction plus a
voltage drop due to the ohmic resistance
of the rectifier. A typical voltage drop
across a bridge rectifier, at 10A, is 1-88V.
The forward voltage drop across silicon
diodes is of little importance in high
voltage power supplies, but in low voltage .
power supplies, producing the high
currents required by large memories, the
forward voltage drop is an appreciable
fraction of the voltage across the
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Fig. 5. The relationship between Ve and V. in a bridge rectifier circuit with a

capacitor-input filter

The maximum peak inverse voltage of
a rectifier is the largest voltage that can
safely be applied across the rectifier when
it is reverse biased. In a half wave rectifier
circuit the maximum voltage across the
rectifier occurs at the peak of the half
cycle when it is non-conducting. The total
voltage across the rectifier is the transfor-
mer secondary voltage plus the voltage
across the capacitor, i.e. 2 X Ve = 2 X
1-41 X Vg, or nearly three times the r.m.s.
rating of the transformer secondary. In a
bridge rectifier circuit two diodes are con-
nected in series so it might be thought
that the p.i.v. rating of each diode need be
only half that of the equivalent half wave
rectifier circuit, i.e. 1-41 x Vs Unfor-
tunately, when the diodes are reverse
biased, their series resistance is indeter-
minate and there is no guarantee that the

smoothing capacitor. Conventional
silicon junction diodes lower the rectifica-
tion efficiency of the circuit and waste a
large amount of power. Possible alter-
natives to silicon junction diodes are
Schottky diodes with their lower forward
voltage drop, or synchronous rectifiers
using transistors which have a collector-
emitter saturation voltage of approx-
imately 0-3V.

SELECTING THE CAPACITOR

The choice of an electrolytic capacitor
in a filter circuit is determined by three
parameters: the capacitance, the max-
imum applied voltage, and the maximum
ripple current. The capacitance may be
calculated as described earlier in this
article, and the woltage rating of the
capacitor must be greater than the peak
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secondary voltage plus an amount large
enough to allow for increases in the
primary voltage due to line overloads.
Capacitors also have a maximum surge
voltage rating which is the maximum in-
stantaneous voltage which may be ap-
plied across the capacitor. Unfortunately
the surge voltage of an electrolytic
capacitor is often not appreciably greater
than the maximum working voltage.

The ripple rating of the smoothing
capacitor is very important, but is
sometimes neglected by inexperienced
designers. As we have seen, the voltage
across the smoothing capacitor is com-
posed of a constant voltage plus a ripple
component. The ripple voltage causes a
current, the ripple current, to flow
through the capacitor. If we assume that
the ripple voltage is approximately
sinusoidal, the ripple current is given by:

lripp[e: V, X L =V, 2xnfC
22 X¢ 22
=222V.C

In the above example, V., = 5 and C =
0-01F, so that Iy, = 11-1A. Failure to
choose a capacitor with an adequate
ripple current rating leads to high internal
temperatures and a reduced capacitor life.
Note that the maximum ripple current
rating of a capacitor is temperature
dependent.

THE REGULATOR

The smoothed voltage across the reser-
voir capacitor is far from the constant
voltage required by most digital in-
tegrated circuits, i.e. 5V +5%. In order to
create a true constant voltage source an
electronic regulator must be used. Elec-
tronic regulators can have very complex
circuits, and several books have been
written on the subject of their design.
Fortunately, the designer of a small to
medium size microprocessor system has
been freed of the relatively complex task
of designing his own regulator by the
availability of monolithic regulators.
Monolithic regulators are high perfor-
mance integrated circuits which provide a
constant voltage output from an un-
regulated input. Their advantage is
twofold: they are very cheap; and they
are easy to use, having only three ter-
minals. Table | gives the parameters of
four monolithic regulators, each of which
has a 5V output, and Fig. 6 shows how a

regulator is used. Note that most
monolithic regulators have internal
protection circuitry which saves the

regulator from the effects of short cir-
cuiting their output. Some regulators (e.g.
78HOS) also include protection against
thermal overload—the device is shut
down when the junction temperature rises
above a predetermined limit.

Monolithic regulators suffer from two
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important disadvantages. They are
sometimes prone to instability and may
oscillate in the megahertz region,
superimposing a high frequency
waveform with an amplitude of several
volts on the 5V output. Such oscillations
are normally prevented by connecting
two capacitors between the regulator
input and ground, and between the
regulator output and ground, as shown in
Fig. 6. These capacitors should be located
as close as possible to the pins of the
regulator. It may seem strange that a
0-22uF capacitor is used to bypass a
smoothing capacitor of 10,000uF, but the
reactance of an electrolytic capacitor
rises rapidly above 10kHz. The effect of
this is to prevent the capacitor from
bypassing high frequency noise.

A second limitation of the monolithic

220n {
i

simplify the design of the system
and save money.

3. The regulators provide additional
isolation between the various
modules.

4. The failure of a single monolithic
regulator will not damage more
than one module.

The principal disadvantages of a multi-

regulator power supply are:

I. The power dissipation of the
regulators is put on the modules
where it is least wanted. On some
large memory boards using the
older 1K chips, up to four one-amp
regulators are required con-
siderably increasing the waste heat
generated by the board. When a
single regulator is employed it is
normally located in an enclosure,

e e
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regulator is its inability to pass really
large currents (above 10 amps). This
forces the designer to seek one of two
alternatives, to design a regulator circuit
with discrete high power transistors, or to
distribute the unregulated power supply
to each module in the microprocessor
system and use on-board regulators to
provide a local stabilised 5V supply. It is
difficult to choose between these alter-
natives because both have their advan-
tages and disadvantages. The SS50 bus
and the S100 bus both have a power sup-
ply rail carrying an unstabilised (approx-
imately 8V) power supply plus on-board
regulation on all memory, CPU, and
peripheral cards.

The principal advantages of a multi-

regulator power supply are:

1. Simple, inexpensive. one-amp
regulators may be used instead of a
complex and, possibly expensive,
high current regulator.

2. A very low impedance power sup-
ply bus need not be used to dis-
tribute the stabilised power between
individual cards—this can greatly

Fig. 6. A stabilised power supply using
a monolithic voitage reguiator

away from the more delicate
modules.

2. Although the use of several
regulators reduces the total damage
done if a regulator fails—the
chance of a failure is increased
because there are more regulators
to fail.

3. Regulators with their associated
bypass capacitors and heat sinks
take up valuable space on the cards
where they are located. Further-
more, they often limit the minimum
spacing between adjacent cards.

POWER SUPPLY PROTECTION

An ideal power supply and the a.c.
mains to which it is connected should
have the following characteristics:

1. The mmains supply is a perfectly
sinusoidal voltage of constant am-
plitude and frequency.

2. The mains has always been connec-
ted to the power supply, and always
will be connected to it. That is, the
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power is never turned on or off,
thus avoiding switching transients.

3. The components which make up
the power supply are perfect: they
never age (i.e. change their proper-
ties) or fail.

Unfortunately the above situation does
not exist. Because the mains supply has a
non-zero impedance (typically 0-4 +
0-25j ohms at 50Hz), the waveform at
the power supply transformer primary
contains components due to the effects of
other loads connected to the mains. Com-
mon sources of mains-borne interference
are:

1. Switched inductive loads—motors,

solenoids, relays etc.

2. Lightning strikes to. or near, the
power distribution networks.

3. Alternating-current switching
circuits—e.g. SCR phase control
circuits.

4. Energising or de-energising
transformer primaries.

It is not uncommon for transients of
the order of 1000V to be superimposed
on the mains supply, although most tran-
sients have an amplitude of less than
200V and a duration of tens of micro-
seconds. Transients usually have the form
of an exponentially damped sine wave
with a very rapid rise time. Why are the
designers of power supplies so concerned
about transients? A transient can, oc-
casionally, have enough energy to destroy
components inside the power supply or
within the microprocessor system itself.
More commonly, a transient may be large
enough to affect a logic level on the
system bus. causing a logical one to be in-
terpreted as a logical zero by some device
(or vice versa). This can cause a program
to crash—especially if an address is
corrupted and a random jump executed.

TECHNIQUES USED

A common technique of removing
some of the effects of mains borne inter-
ference involves the insertion of filter
networks between the mains and the
power supply. A typical commercially
available filter has an attenuation of 35dB
between!50kHz and 30MHz, and its cir-
cuit diagram is given in Fig. 7

Another type of transient suppressor is
the zinc oxide voltage dependent resistor
(VDR) which has a highly non-linear
voltage-current characteristic. The V/I
curve of a typical zinc oxide VDR is
given in Fig. 8. A power supply is protec-
ted from mains borne transients by con-
necting the VDR across the mains ter-
minals at the input to the power supply.
When a transient appears across it, its
resistance falls, causing a current to flow
through. In this way a large fraction of
the energy of the transient is dissipated
within the body. A ten fold increase in the
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Fig. 7. The circuit diagram of a mains fiter

current through it corresponds to an
approximately 8% increase in the voltage
across it.

LOAD PROTECTION

In addition to protecting the power
supply from mains borne transients it is
usual to provide protection against ex-
cessive load current and load voltages. To
protect the power supply from excessive
load currents, a current sensor must
detect an overload condition and then
take action to stop any further increase in
output current. This is done in one of two
ways, by holding the output current con-
stant, or by fold-back current limiting,
which reduces the current to a very low
value until the cause of the overload is
removed. As many microprocessor
systems use monolithic regulators, the
power supply designer must choose the
regulator with the type of current limiting
best suited to his application.
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Fig. 8. Typical V/I characteristics of a
zinc oxide VDR for use with a mains
supply

It is advisable to add over-voltage
protection to the output of a power sup-
ply. A widely used method of over
voltage protection is the crowbar circuit.
The crowbar circuit is so named because
of its ‘brute force and ignorance’ tech-
nique of putting an almost dead-short
across the power supply terminals in the
event of an overload. The effect of the
short circuit switches off the drive to the
regulator either by means of a resetable
electronic switch or by a simple fuse.

FUSE

The circuit diagram of a crowbar cir-
cuit is given in Fig. 9. The silicon con-
trolled rectifier (SCR) placed across the
output terminals of the power supply,*is
normally in the non-conducting state.
When a positive going pulse appears at its
gate the SCR conducts and remains con-
ducting until it is reset by turning off the
power supply. The gate voltage required
to turn on the SCR is provided by samp-
ling the power supply output with a zener
diode which is non-conducting until the
reverse bias voltage across its anode-
cathode terminals reaches its zener point.
The crowbar circuit does not always give
complete protection of the circuit because
the SCR takes about a microsecond to
turn on, and there is a further delay of
several microseconds in the zener diode
trigger circuit. During this delay it is still
possible for a large over-voltage transient
to cause some damage to MOS and TTL
devices.

TRANZORBS

The zinc oxide voltage dependent
resistor is usually used to suppress high
voltage transients at the mains input.
General Semiconductor Industries
produce a device called the Tranzorb,
which is able to suppress transients on
low voltage lines. A tranzorb is a silicon
pn avalanche device designed to sup-
press transients above a predetermined
level, at which the pn junction breaks
down (reversibly) and conducts—in other
words a tranzorb is a special type of
Zener diode. Tranzorbs have relatively
low breakdown voltages and are designed
to protect the outputs of power supplies,
or even the MOS and bipolar TTL cir-
cuits themselves. Normally they are
simply connected across the output of a
power supply.

Next Month: A power supply for a
small microprocessor system is
described with design calculations.

—_— . <0 . “+VE
UNREGULATED REGULATOR Wesr ZENER
POWER : . < DIODE
apidnga
MAINS } SuP ui,
L

Fig. 9. A simple crowbar overvoltage protection circuit
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LM308
LM324
LM339
LM348
LMm377
LM378
LM380
LM381
LM382
LM3900 50p
LM1458 35p
LM3909 65p
LM33811 100p
MM57160530p

NES31
NES55
NE556
NES67
RC4136

60p
45p
45p
90p
170p
230p
75p
150p

THIS ISONLY
A SELECTION!

709 35p
741 16p
747 45p
748 30p
7106 850p
CA3046 55p
CA3080 70p
LF356 80p
LM3O1AN 26p

TBAB00O

TBA1022
TLO81
TLOB4
ZN414
ZNA425E

98p
23p
60p
100p
100p

SN76477230p

70p

TBAB10S 100p

620p
45p
1256p
80p
390p

ZN1034E 200p

MEMORIES
21L02 85
2112 175p
2114 390p
4116 570p
2708

2516 2185p

2716 2185p

AY5-1013
360p

7473
7474
7475
7476
7486
7490
7492
7493
7496
74121
74123
74125
74126
74132
74141

74145 55p
74148 80p
74160 55p
74164 65p
74157 40p
74164 55p
74165 65p
74174 55p
74177
74190
74191
74192
74193
74196
74197

TIP32C
TIP2955
TIP3055
ZTX107
ZTX108
ZTX300
ZTX500
2N3053
2N30%54
2N3055
2N3442
2N3702
2N3704
2N3706

TRANSISTORS

BCS48
BCY7
BCY72
80131
BD132
BD13g
BD140
BFYS50
BFY51
BFY52
MJ2955
MPSA06
MPSAS56
TIP29C
TIP30C
TIP31C

DIODES
1N914 3p
1IN4148 2
1N4002  4p
BC212L ITT product
BC214L 1N4148 — £1.40/100.

AC127
AC128
AC176
AD161
AD162
B8C107
BC108
BC108C
B8C109
8C109C
BC147
BC148
BC177
BC178
BC182
BC182L
8C184
BC184L
BC212

60p
70p
65p 2N5777
1N4006
1N6401

80p
65p
55p
14p
14p

p
BZY88ser. 8p

LED’s
Red

0.125n
TiL209

0.2in each
TIL220 9p
Green TiL211 TiL221  13p
Yellow TiL213 TIL223 13p
Chips 3p 3p
DISPLAYS

DL704 03 inCC
DL707 03w CA
FND500 0.5in CC

130p 120p
130p 120p
100p 80p

Low profile
by Texas

Son 8
14pn  10p 20pin 16p 28pin
16pin 11p  22pin 17p  40pin
3 lead TO18 or TO5 socket 10p each
Soldercon pins: 100:50p 1000:370p

18pin 14p“ 24pm

VEROBOARD
0.1in. 015 Vero

Cutter 80p.

Pin insertion
tool 108p

Single sided

pins per 100 40p

Top yuality fibre glass copper board. Single
sided. Size 203 x 95mm. 60p each

‘Dalo’ pens  75p each

Five mixed sheets of Alfac. 145p per pack

Carbon film resist-

ors. High stability,

tow noise 5%
E12 series. 4.7 ohms to 10M. Any mix:

each 100+ 1000+

0.25W 1p 0.9p 0.8p
0.5W 1.5p 1.2p 1p
Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg-
ohm 1650 res) 0.5W £7.60. 0.25W £5.70.

METAL FILM RESISTORS
Very high stability, low noise rated at Y%w
1%. Availabie from 510hms to 330k in
E24 series. Any mix

each 100+ 1000+
0.25w 4p 35 32

POTENTIOMETERS

{TORS
CAPAC POLYSTYRENE

High quality foil type. 63V workmg, 6% tol.
22pf 10 1000pf . . d
1500pf to O. 01uF -l
TANTALUM BEAD

0.1, 0.15, 0.22, 0.33, 0.47, 0.68,
1&220F @35V .

4.7,6.8, 10uF @ 25v .

2@ 16V, 47 @6V, 100 @3V
MYLAR FILM

0.001, 0.01, 0.022, 0.033, 0.047 .
006801 . . . . . . .
POLYESTER

Muttard C280 series

0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1.
0.15,0.22

0.33, 0.47

068 .

1.0uf .

CERAMIC

Plate type 50V. Available in E12 series from
22pF 1o 1000pF and E6 series from ‘ISOOpF
0.047uF . .

MINIATURE TRIMMERS

. 6p each
. 8p each
each

8p
13p
16p

3p
4p

5p
I

10p
14p
17

10

Miniature film type, in 1.4pF — 5pF, 2pF — 22pF,

2pF — 22pF, 2pF —~ 10pF, 5.5pF — 66pF.18p each

RADIAL LEAD ELECTROLYTIC
63Vv_047 10 22 47 10

Sp

22 33 47

7o

100

13p

220

20p

10 33 47

50

100

220

)
10p

470

15p

1000

23p

CK PLUGS AND SOCKETS

screened
13p
14p
30p
36p

unscreened
Sp

9p

Standard 16p

Stereo 23p
DIN PLUGS AND SOCKETS
plug chassis
socket
2pin b/ 70
3pin 11p 9p
S5pin 180° 11p 10p
Spin 240° 13p 10p

1mm PLUGS AND SOCKETS

socket

14p
16p

STEVENSON

Electronic Components

SPRING SPECIALS

Set of 4 AA (HP7) Rechargeable Cells .
PP3 Rechargeable cell ..
Pack of 10 miniature slide swutches
Pack of 10 push to make switches

Pack of 10 push to break switches 200p
Murata Ultrasonic Transducers, per pair . 360p
Resistor Development packs.

10 off, each value from 4.7 ohm to IM %w 576p

Yew 250p
5 off, each value from 0.01 to 3u2 B820p
Preset Potentiometer pack
5 off, each value 100 ohm to 1M, 65 presets 395p 305p
Ceramic Development pack
10 off, each value 22pF to 0.1uF, 310 caps. 595p 525p
LED pack, 10 off,
each type 0.2 Red, green, yeliow . 360p 300p
Pack of 10 CA3080 Transconductance amps. 286p 620p
Pack of 10 LM301AN Op. amp. . 230p
Pack of 10 LM380ON 2W Audio Amp 620p
LM380 +LM381 and data 180p
Pack of 3 LM3909 LED flasher 150p
Pack of 10 TLO81 Jfet Op. amp. . 320p
MM57160 Stac. Timer + data 550p
SN76477 Sound generator + data 200p
Pack of 2 ZN414 AM chlps . 130p
SS-2 Breadboard . 990p
Expo Reliant Drill 570p
Expo Titan Drill . ) 920p
Drill stand for above .3200p 1100p
Pack of 8 2708 Eprom . . .4720p 4500p
Pack of 8 2114 Ram LP 300ns .34+25p 3000p
Pack of 84116, .A4B66p 4300p

560p
456p
180p
+60p

450p
410p
120p
120p
150p
300p

500p
650p
Polyester Development packs.

520p

TOGGLE

Subminiature toggle. Rated at 2A.
SPST 62p. SPDT 62p. DPDT 69p.
Standard type. Rated at 1.5A.
SPST 34p. DPDT 48p.

SLIDE
Miniature
Standard
ROTARY
Availabie in 4 pole 3 way, 3 pole 4 way, 2 pole 6 way, 1 pole
12 way - 9
Key operated swuch

Miniature push 1o make

Miniature push 10 break . .

Rockers rated at 10A. SPST 32p aach SPDT 429 each.

DPDT
DPDT

15p each.
15p each.

43p each
. 380p each
15p each
20p each

We now offer one of the widest ranges of components at the most
competitive prices in the U.K. See catalogue for full details. We wel-
come callers at our shop in College Rd, Bromley, from Mon-Sat, 9am.
6pm (8pm on Weds and Fridays). Special offers always available,
We also provide an express teiephone order service. Orders received
before 5pm are shipped same day. Contact our sales office now with
your requirements. TEL: 01-464 2951/5770.

Quantity discounts on any mix TTL, CMOS,
74LS and Linear circuits: 100+ 10%, 1000+ 15%,
Prices VAT inclusive. Please add 50p for P & P,
no charge for orders over £15 Official orders
welcome. All prices valid to Apni 1980.

S

Mail orders to: STEVENSON {Dept PE)

76 College Road, Bromley, Kent BR11DE.

Suitable for low voltage circuits, Red & black.
. 6p Plugs: 6p each  Sockets: 7p each.
ggz 4mm PLUGS AND SOCKETS
Available in blue, black, green, brown, red, white
SI'mLenS(:mr; trevel BK-500K Log 600 and yellow Plugs: 11p each  Sockets’ 12p each
Of + ingle .
Suitable knobs for above with coloured PHONO PLUGS AND SOCKETS

caps 1n red, blue, green, grey, yetlow and Insulated plug in red or black ... 9
black. Rotary controls 14p each. Shide Screened plug P 13p
type 12p each. Single socket . 7p Double socket . 10p

Preset vertical or horizontal 100chms —
™

Rotary 5K 2M2 Log or L-n smg!e ]
Rotary 5K-2M2 Log or Lin double

BARCLAYCARD
& ACCESS WELCOME




Compiled by DJD.

Appearing every two months, Micro-Bus will present ideas, applications, and programs for the most
popular microprocessors; ones that you are unlikely to find in the manufacturers’ data books. The most
original ideas will probably come from readers working on their own microcomputer systems, and
payment will be made for any contribution featured here. This is also the place to air your views, in
general, on this new technology, so let’s be hearing from you!

HE main topic in this month’s Micro-Bus

is a design for an extremely simple
SC/MP-based microprocessor system which,
while using a minimum of components, makes
it possible to run and debug programs. Also
included are designs for a hex keyboard and a
two-digit hex display which can be added to
the system.

NINE PROBLEMS

But first, here are nine light-hearted

problems each to do with some aspect of
programming micros. and gathered from a
variety of sources. Solutions to all the
problems will be presented in the next Micro-
Bus.
One. National Semiconductor has just
developed a micro with four registers, labelled
A, B, C and D. and an instruction set con-
sisting of the following five instructions (where
X and Y stand for any of the four registers,
and L represents a label):

LD X,Y Load X with the valuein Y
DEC X  Subtract 1 from the value in X

JZ L Jump to L if result of previous
DEC was zero

JNZ L  Jump to L if result of previous
DEC was non-zero

DIS X Display value of X

Write a progam for this rudimentary
microprocessor. using as few instructions as
possible. to display the highest prime factor of
a number in the A register. For example, for
91 it should give the result 13, and for 19 the
result [.

When you have reached a solution you are

advised to translate it into BASIC, or the
machine code of a more reasonable micro, and
run it to check that it really does work.
Two. The following problem has no possible
practical application. but it should
nevertheless cause some head-scratching
among SC/MP programmers:

On SC/MP the obvious way to load zero
into the accumulator is by executing ‘LDI O’
(C4 00). Without making any assumptions
about the contents of any of the registers, can
you find four other ways of clearing the ac-
cumulator in just two bytes?

Three. 1t is very easy, in BASIC, to print the
larger of two numbers by using an ‘IF’ state-
ment and a ‘GOTO", but how can it be done in

6o

a single statement, and without using ‘IF’? In
other words we want the equivalent of:
PRINT MAX (A, B)
without, of course. using the functions MAX
or MIN.
Four. For a certain application using a 6800
system the programmer needed to reverse the
order of bits in a byte in less than 10 cycles.
One attempt is shown in Fig. 1; this routine
shifts bits from A to B via the carry bit, and in
the process sets B to the reverse of A as
required. Unfortunately the routine takes 99
cycles to execute, and at this point the
programmer gave up!

0000 CE 0008 REVERS LDX £8
0003 44 LOOP LSR A

0004 59 ROL B
0005 09 DEX
0006 26 FB BNE LOOP

Fig. 1. Program for the 6800 to reverse
the order of bits in the accumulator;
see problem 4.

In fact the problem can be solved, although
the approach is somewhat unconventional,
and the solution can be extended to more
general applications.

Five. There are three things that you might
want to do to the carry bit of a micro. namely
set it. clear it, or complement it. The Z8Q
provides instructions to set it (SCF) and com-
plement it (CCF), and clearing it is no
problem: you must do SCF, CCF. On the
other hand the SC/MP, 6502, and 6800
micros provide the clear carry and set carry
instructions, and leave you to work out how to
complement the carry. Without affecting the
contents of the other registers, what is the
shortest way to complement the carry bit on
these three micros?
Six. A very pleasing feature of the high-level
language Pascal is the ‘CASE" statement, il-
lustrated by the example in Fig. 2 (a) which
prints one of three values, A, B or C.
'CASE' N 'OP'
1: WRITE(A):
2: WRITE(B): ()
3: WRITE(C)
'END®
10 IF N = 1 THEN PRINT A

20 IF N = 2 THEN PRINT B ®)
30 IF N = 3 THEN PRINT C

Fig. 2. Two programs which print one
of three values depending on the value
of N, written in (a} Pascal, or (b)
BASIC.

depending on whether N is equal to 1, 2 or 3
respectively. To do the same in BASIC one
might use three ‘IF" statements, as shown in
Fig. 2 (b). Can the same effect be achieved
with a single BASIC statement, and if so,
how?
Seven. The effect of the SC/MP instructions
‘LDI O, CAI O’ is to set the accumulator to
X'FF if the carry bit is clear, and to X’0O if
the carry bit is set. How, without making any
assumptions about the contents of any of the
registers. can the same be achieved in half the
number of bytes?
FEight. The 6800 micro provides two types of
instructions to shift the accumulator right; a
logical shift right (LSR A) which shifts a zero
into the top bit of the accumulator, and an
arithmetic shift right (ASR A) which preserves
the sign bit, for working with signed twos-
complement binary numbers. Unfortunately
the 6502 micro only provides us with an LSR
A instruction; what is the shortest way of im-
plementing an ASR A using the existing 6502
instructions?
Nine. Finally, a problem for all 6800 owners
who wish they had a 6809. One of the great
improvements of the 6809 over its predecessor
is that its instruction set makes it easy to write
relocatable programs. If you did not realise
that it is difficult to write relocatable programs
on the 6800. try finding a set of instructions
with the same effect as:

HERE LDX £HERE
but which will work correctly wherever they
are loaded into memory.

LOW-COST SC/MP
SYSTEM

The following SC/MP system can be built
with a small number of readily available com-
ponents, and it works without the need for a
monitor ROM or EPROM of any kind. It was
designed by Andrew Aitken who submitted the

" following details about its operation.

“The full circuit, shown in Fig. 3, includes a
single-cycle facility comprising a flip-flop and
a few gates. The system has 256 bytes of
RAM. at addresses 0OOO to OOFF, and the
states of the address and data lines are shown
on 18 le.d.s. The whole circuit needs a 5 volt
supply of about L amp, and two or three
0-1uF capacitors should be added across the
power rails at various points for decoupling.
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PROGRAMMING

“Programs and data are entered into the
memory as follows: With S1 set to
‘PROGRAM’ and S4 set to ‘SINGLE CY-
CLE’ press ‘RESET’. The MPU will then be
halted while it is fetching the first word from
memory, and NRDS will be low thus enabling
the data buffer. Whatever is now set on the
data switches will be present on the data bus,
and will be read by the MPU. Set the data
switches to C4 (the op-code for the Load Im-
mediate instruction) and switch the "CYCLE’
switch S2 up and then down. The instruction
is then executed, and the MPU will again set
NRDS low, waiting for the data which forms
the second byte of the instruction. This is
likewise entered at the data switches, and the

programs in any sequence, and to change the
contents of any location at will. When the
program has been entered set SI to ‘RUN’,
leave S4 on ‘SINGLE CYCLE’, ‘RESET’,
and cycle through the program by toggling S2.
If everything seems fine ‘RESET’, set S4 to
‘CONTINUOUS’, toggle S2 once, and the
program will run. A particularly pleasing
aspect of the system is the ability to stop a
program in mid run, by setting S4 back to
‘SINGLE CYCLE’, change an instruction,
and then allow the program to continue so as
to see the effect of the change immediately.
“S1 is a double-pole switch to ensure that
when the system is in ‘RUN’ mode the data
switches are disconnected from the data bus.
Alternatively the data buffer EN line could be

corresponding to that key is presented to the
inputs of the CMOS inverters by a diode
matrix. The outputs of these inverters are con-
nected to the inputs of both of the 4-bit
latches. The CMOS inverters were used as
buffers because the key switches could only
tolerate small currents. If more robust
switches are available it would be possible to
connect the outputs of the diode matrix direc-
tly to the latch inputs; in this case the 12k
resistors should be changed to 1k and the
data should be taken from the Q outputs of
the latches.

“A key-press is detected by a diode gate
which charges up a 4.7pF capacitor. This
causes the output of the second Schmitt
trigger to go high. which clocks the flip-flop

DATA BUFFER ERSY
D0 e DpBeo 4K7
D =i b8! NBREQ
D2 ] DB2
DATA SWITCHES D3 =i bB3 CONT 345V
OR HEX 81L597
KEYBOARD D4 w—pr—r] DB
DS s DBS NENIN
D6 woomemelip—— DB6 %
Y s DB7
EN_ER |
X OUT
St L4 CE 1k
PROGRAM }-— —— —\ RUN X IN
i 1k
R/W INS8060 i e
5V 4 A A (SC/MP T}
+5V 4
+5v A
LED CIRCUITS A
1/6 741504 +5v
AD-A9 \\ \\ o
DBO-DB? 15 10k 10k 3 Fo
(18 REQUIRED) 1k5 \\
NWDS F1
K5
NRDS W
+5v
1/ 741508 a kS
K \\
s ouT
kS
CYCLE CLOCK G N HOLD
s2 A 2/3 741504
1/2 7400 J CR NRST
RE
» 5k6 DSET
% SINGLE 8 0
YCLE, 1127473 G %
3
174 740508

CONTINUGUS ¢ S¢
éﬁ

Fig. 3. Complete circuit of the simple SC/MP microprocessor system.

MPU will load this data into the accumulator.

“Now enter C9 (Store relative to pointer
register P1) followed by the required memory
address. Pointer Pl was set to zero on reset,
so on the next cycle the MPU will store the
contents of the accumulator, the required
data, at this address. When the MPU writes to
memory NWDS goes low which will enable
the RAM.

For example, to enter 8F at location 0002
the full sequence is:

RESET, C4, CYCLE. 8F, CYCLE, C9,
CYCLE, 02, CYCLE.

“The sequence is repeated to enter data at a
different address and although the sequence
looks quite long, in practice programs can be
loaded into RAM fairly easily. The beauty of
the system is that it is possible to enter
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connected to an inverted address line so that
the data switches could be read from a
program.

HEX KEYBOARD

“Although data for the SC/MP system can
be entered by means of eight toggle switches
at the input of the data buffer, a far more con-
venient method is to use the hex keyboard cir-
cuit shown in Fig. 4. The keyboard is based on
a circuit in the September 1978 PE and would
be useful in any application requiring hex data
entry.

CIRCUIT OPERATION

“The keyboard circuit buffers two hex key-
presses to give an 8-bit value at the output.
When a key is pressed the binary code

and triggers the monostable. The flip-flop
steers the pulse from the monostable to enable
the appropriate latch, and this latches the
key’s value.

“When the key is released the 4-7pF
capacitor will discharge through the Ik
resistor. and the output of the second Schmitt
trigger will return low. The capacitor thus
serves to debounce the keys both when they
are pressed and when they are released. The
next key-press will load data into the other
latch, and the pulse from the monostable will
be available on the strobe line to signal that a
full 8-bit word is ready at the outputs of the
latches. When loading a program this strobe
line is not required, but it can be tied to
SC/MP’s Sense-B input so that programs can
detect when data has been entered.
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Fig. 4. Hex keyboard circuit which can be added to the

SC/MP system to make data entry easier.

TWO-DIGIT HEX DISPLAY

“A two-digit hex display of the output from
the keyboard is another useful addition to the
system. The circuit of Fig. 5 achieves this with
few parts, and without the need for an expen-
sive decoder chip. The le.d. display is a small
common-cathode multiplexed type.

“The four NAND gates form an oscillator
that drives the cathodes of the displays in turn.
One output of the oscillator is also taken to
the select input of a 74157 quad two-input
data selector which routes the appropriate 4-
bit nibble from the data bus to the decoding
circuitry. The 74154 decoder pulls one of its
16 outputs low depending on the code at its in-
puts. Each output is connected to certain seg-
ments of the displays by diodes; when the out-
put is pulled low these segments are turned off

62

to produce the required hex character on the
display. Turning segments off is simpler than
turning segments on, and results in a con-
siderable saving in the number of diodes re-
quired. The 2k7 pull-up resistors may be
reduced to k5 if the display is not considered
bright enough.

“The oscillator thus switches the segment
codes for each nibble to each display digit in
turn, at high speed, giving a two-digit hex dis-
play of the data bus.”

I/O PORT TESTER

The Acorn 6502-based computer provides
two 8-bit I/O ports, and when these are being
interfaced to external circuitry it often
becomes difficult to keep track of the logic
levels on the 16 lines. In such cases the routine

keyboard as two hexadecimal digits.

of Fig. 6 should prove useful; it gives a con-
tinuous display of the states of the ports, in
binary, as two rows of 8 dashes on the le.d.
displays. The top row corresponds to the 8
bits of port A and the bottom row corresponds
to the 8 bits of port B. The leftmost dash in
each row is bit 7, and the rightmost dash is bit
O. A particular dash is illuminated if the ap-
propriate input line is high, and blank if the
line is low.

The routine can also be incorporated into
programs which control the I/O ports, thus
providing a continuous visual indication of
what they are doing. In this case modify the
last instruction of the routine to an RTS in-
struction, and insert a call to the routine in the
most frequently executed section of your
program.
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H DISPLAY STATE OF I/O LINES

DISP  =$0010
REPEAT =$000E
ABIT  =$0900
BBIT =$0908
DISPLY =$FEOC

i

DISPLAY BUFFER

TEST A-SIDE BIT
TEST B-SIDE BIT
DISPLAY ROUTINE

0000 .=$0200

0200 A9 1F TEST LDA  £$1F SINGLE SWEEP OF

0202 85 OE STA  REPEAT DISPLAY.

0204 A2 07 LDX €7

0206 BD 08 09 LOOP LDA  BBIT,X BIT 7 = STATE

0209 OA ASL A INTO CARRY

0208 7D 00 09 ADC  ABIT,X

020D 95 10 STA  DISP,X PUT IN BUFFER

020F CA DEX CARD TRICK SOLUTION

0210 DO F4 BNE  LOOP

0212 20 OC FE JSR  DISPLAY  SWEEP DISPLAY

0215 10 E9 BPL  TEST I.E. ALWAYS
\END

Fig. 6. Program for a 6502 displays the

states of an Acorn’s |/0 lines.

G

Yes. we know! This is supposed to be a
bimonthly column: it appeared last month, yet
here it is again! Well. the Prompt file is full of
goodies, some of which we know are anx-
iously awaited, so we slipped this one in whilst
no one was looking.

SAVEIT

Having stated in our first Prompt that the
101 has no cassette file handling firmware, we
are now knee-deep in letters explaining various
ways of saving raw data on tape. Below is a
program which should provide the seed for
some rewarding experimentation in cassette
file keeping. It is an optimised combination of
all the ideas sent in, some crude, some not so
crude. plus our own refinements, and allows a
named data file to be recorded. The data can
be numbers or strings of text, since the tech-
nique utilises the SAVE and LOAD com-
mands under program control. This program
will take five words from you and record them
as “FILE A"

save on tape

S FOR A =1to5:INPUT

“WORD ”: W$(A) : NEXT

10 PRINT “TURN TAPE TO
RECORD, & WAIT” : FOR A = |
TO 8000 : NEXT

20 PRINT : PRINT “HIT ANY KEY”

25POKE 11,0 : POKE 12,253 : X =
USR (X)

30 SAVE : PRINT “FILE A”

40 FOR A =1TO 5 : PRINT W§(A) :
NEXT

S0POKE 517,0

60 END

Practical Electronics  April 1980

The hardware and software exchange point for PE computer projects

Run the SAVE program. rewind the data
tape, and then run the LOAD Program (RUN
120). All data will thus be cleared from
memory, and recovery of the words will rely
entirely on the tape file.

load from tape

120 PRINT “TURN TAPE TO
REPLAY, AND HIT ANY” ;
PRINT “KEY IMMEDIATELY”

125 POKE 11, O :POKE 12, 253: X =
USR (X)

130 LOAD

140 INPUT T$

150 IF RIGHTS (TS, 6) = “FILE A”
THEN 170

160 GOTO 140

170 FOR A = 1 TO 5 : INPUT W$(A) :
NEXT

180 POKE 515,0 : PRINT : PRINT :
PRINT

190 PRINT RIGHTS (TS, 6) : PRINT :
FOR A = 1TO 5 : PRINT W$(A) :
NEXT

Advantage is taken of the fact that any
PRINT statement after a SAVE command
will write to the cassette interface, and any
INPUT statement after a LOAD command
will take data from the cassette.

To revert to normal operation in each
case, it is necessary to POKE the relevant
SAVE/LOAD flag off again with a zero (lines
50 and 180).

A delay is included (dead FOR-NEXT
loop) to wait for the tape leader to clear and
the recorder to settle down etc.,

Lines 150 and 190 use RIGHTS$ to look at
only these six characters: “FILE A”, which
may find themselves tacked on the end of
some noise characters—all of which will think
they are T$.

Fig. 7. Diagram to solve the card-trick problem.

In the last Micro-Bus you were asked to deduce which card in a series of thirteen
cards had been removed. and replaced at a different position. The problem could be
solved by entering the sequence of cards into one of the card-trick programs. Alter-
natively consider the sequence separated into two ascending series as indicated by the
lines in Fig. 7. The nine is then clearly anomalous, and so this was the chosen card.

HEFT A
101 LOCATIONS
Here are some useful UK10! scratchpad
memory locations which have been discovered
by P. Goodwin of Southampton.

hex dec
0200 512  Cursor position along line
0206 518 VDU operating speed
0213 531 Character returned by
keyboard input routine
0130 304 NMI Vector | these are
0ICO 448 [IRQ Vector | inthe
middle of
the stack
0203 515 LOAD Flag
POKE 515, 0 turns Load off
0205 517 SAVEflag
POKE 517, 0 turns Save off
0218 536 Input Vector
021A 538 Output Vector
000F 15 Terminal Width
0300 Program End pointer
(POKE this at your peril)
HEAT POLLUTION

We received a letter from Mr. J. Briggs of
Malton, N. Yorks. describing a problem with
his 101 concerning video stability. The
machine worked fine with the family televi-
sion, but when used with a portable (PYE
Model 191) the picture broke up as if incorrec-
tly tuned, after about 10 minutes. Heat from
the 5V regulator seemed to be affecting the
modulator capsule, and anyone experiencing
the same difficulty should note that the
problem was cured by mounting the regulator
and heatsink separately from the p.c.b.

The 3300uF reservoir capacitor has on
some 101 boards suffered from excessive heat
too. We have been told this can produce video
and keyboard problems.

Next month’s Prompt will include a table of
handy and unexpected characters available
direct from the 101 keyboard, and a review of
some software which enables line editing and
programmable cursor movement in all
directions. We shall also publish that promised
CHAMP program.
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A selection of readers’
original circuit ideas. It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.

Why not submit your
idea? Any idea published
will be awarded payment
according to its merits.

Articles submitted for
publication should con-
form to the usual prac-
tices of this journal, e.g.
with regard to abbrevia-
tions and circuit symbols.
Diagrams should be on
separate sheets, not in-
serted in the text.

Each idea submitted
must be accompanied by
a declaration to the effect
that it is the original work
of the undersigned, and
that it has not been
accepted for publication
elsewhere.
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3 HE circuit shown is a pulsed power
T speed controller which includes simu-
lated inertia and brake effects. It can also
be used as a conventional pulsed power
controller or as one in which both inertial
acceleration and braking effects are con-
trolled by the same potentiometer. I
personally find this latter mode very
satisfactory.

The controller will supply 1A at 12V
and since the full output voltage is supplied
to the motor during even the shortest
pulses, the best possible control is achieved
at slow speeds.

The half wave rectified output from the
bridge rectifier is squared up by TR1 and
integrated by R4 and C2 to produce an
approximate saw-tooth waveform at the
non-inverting input of the op-amp IC1.

&
i
F4¢
&4
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The potentiometer VR1 and its asso-
ciated presets VR2 and VR3 provides a
reference voltage which can be varied over
the range of the saw-tooth waveform.
When this reference voltage at the inverting
input is higher than the saw-tooth, the
output of the op-amp goes low, switching
on TR2 and TR3.

If all the components R5, R6, VR4, DS,
C3 are omitted, the controller will be a
conventional one with a very linear output.

If only R5 and C3 are included, the
output will rise and fall exponentially giving
exceptionally smooth starting and stopping
and calling for some skill from the operator
when shunting! The value of R5 may be
adjusted for individual preference.

With all the above mentioned compo-
nents, VR1 acts as the regulator and VR4

the brake. D6 acts as a current limiter and
visual warning in the event of a short
circuit.

To set up the preset potentiometers,
connect a small loudspeaker in series with
a | kilohm resistor across the output
terminals. Turn VR1 to maximum and
adjust VR2 until the 50 cycle note from
the loudspeaker just disappears. Turn VR1
to minimum and likewise adjust VR3.
Repeat this procedure once or twice until
the note just disappears at both maximum
and minimum ends. The controller is now
ready for use.

J. O. Linton.
Harrogate.
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HE operating principle of this unusual

metal detector relies on the fact that the
high frequency field generated by the
search coil, L1, produces eddy currents in
any nearby metallic object. The energy
used to produce these eddy currents is
% taken from the oscillator,
5 formed around TR2. This is a Colpitts
.. oscillator running at 140kHz: just inside
:+ the legal limit for metal detectors. This
i+ drain of energy, which finally produces
¢ heat in the metal. results in a reduction in
. the amplitude of the oscillations.
The signal at the collector of TR2 is rec-
. tified by D2; the peak value being stored in
== C5. Any change in the d.c. voltage will be
amplified by TR3. A positive-going
voltage at the collector of TR3, resulting
v from metal detection, will cause the output
++ of the comparator, IC1 to switch positive,
since the inverting input is for a time held

more negative than the non-inverting input
by C8. The audio oscillator, IC2, which
was previously inhibited by D3, now
oscillates at 400Hz, driving the earpiece.

Stability of the circuit is ensured by the
shunt regulator around TR1. The com-
parator, IC1, uses a rather unusual
method of offset control. VR 1, to enable a
fairly large adjustment range. This is to
null out any noise, interference and in-
stability which could arise in this very sen-
sitive circuit.

Since the circuit detects changes in
voltage rather than absolute values, it
needs no re-adjustment once VR has
been initially set. Furthermore, the
operator has no variable controls to
manipulate, making the unit very simple to
operate. This is also true of the detection
signal, which is of the tone/no tone type.
An operator would need no skill in

detecting a 10p piece at a depth of 6
inches, or larger objects up to 3 feet deep.

When the unit is switched on, it needs
60 seconds to stabilise. Once a metallic ob-
ject is brought into the field, the detection
signal remains for about 2 seconds. after
which the circuit re-adjusts to the new
value of oscillator amplitude.

L1 is a rectangular coil 3in by 6in
wound with 55 turns of 5A flexible wire. A
PP3 battery would give about 20 hours of
continuous operation.

P. R. Williams,
Stevenage,
Herts.

LOW NOISE MIC
PRE-AMP

HE circuit shown was designed to fulfil
the need for a very high quality
microphone amplifier such as is essential
for serious tape recording and in studios.
The signal to noise ratio is 78dB for an
< output of [V r.m.s. and a source impedance
of between 600 ohms and 50 kilohms. This
very high signal to noise ratio is achieved
. by operating TR1 at a collector current of
.- just 25pA. and a V, of 2V.
.~ The frequency response is 25Hz-24kHz
" (—3dB), the upper limit being due to C3,
¢ which ensures high frequency stability.
- The amplifier is very stable due to the use
- of multiple feedback paths. RS completes a
d.c. feedback path, and also provides the
- correct bias for TR1. R4 and C2 complete
an a.c. feedback path, providing negative
.. feedback to the emitter of TR1 to control
the overall gain. Negative feedback also
reduces distortion and lowers the output
impedance to just 800 ohms. The input
impedance is 200 kilohms.
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The purpose of R7 is to decrease the
voltage/gain of TR2 such that TR1 has to

the value of R4. Inputs of up to 100mV
can be accepted without undue distortion.

work at a high gain, aiding the signal to F. R. Williams,
noise ratio. The overall voltage gain is Stevenage,
35dB. but this can be altered by changing Herts.
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SPACEWATCH

FRANK W. HYDE

INTERNATIONAL ULTRAVIOLET
EXPLORER (IUE)

In January last the IUE satellite completed
two years of outstanding operation as an or-
biting astronomical observatory. The satellite
was originally designed for a useful life of
three years. Now it is reasonably certain to ex-
ceed that period. It is fortunate that this is so,
for the demand for time is beyond the
capability as originally supposed. Already
there is request for more than double the pre-
sent time availabie.

The mission is a joint venture by the
Science Research Council, the eleven member
countries of the European Space Agency and
the National Aeronautics and Space Ad-
ministration of America. All three participants
have agreed to continue the operation of the
satellite so long as justified by the scientific
return of data.

The Science Research Council provided the
ultraviolet sensitive television cameras and im-
age processing software. The European Space
Agency provided the solar arrays and the
ground station which is situated near Madrid.
The National Aeronautics Space Administra-
tion supplied and launched the spacecraft and
also operates the ground station in America at
Maryland. More than 500 scientists from 20
different countries are in the process of study-
ing 12,000 ultraviolet spectra of planets, stars,
the interstellar medium and the galaxies. The
strongest characteristics of light emission of
the common atoms and ions lie in the region
of the ultraviolet wavelengths of 115
nanometres to 320 nanometres. A vast
amount of information can be obtained about
the composition and physical state of
astronomical objects.

IUE has pioneered a new method of
operating a space telescope. When
astronomers visit a ground station they are
able to operate and direct the telescope as if it
were at a ground based observatory. The
satellite telescope is small compared with the

equivalent ground based instrument for this
work, but because the satellite telescope is out-
side atmosphere the efficiency is much greater.
There are no cloud problems, no background
light haze and much less turbulence to con-
sider. Long exposures, which are essential to
this work, can be carried out with great preci-
sion. An example of this was found when ex-
posures of 14 hours were made and used to
study the spectra of distant quasars of the or-
der of magnitude 17. New information has
thus been made available about these
somewhat enigmatic objects.

Some of the discoveries are worth noting
specifically. For example the stellar winds.
which are caused by the radiation of matter
from stars, have been found to exist around
some of the very hot stars, something not
previously known in connection with par-
ticular objects. New results show that the
shockwave from an old supernova interacts
with the interstellar material. Gas forming a
high temperature halo around the galaxy with
which the Solar System is associated
(popularly called nowadays the Milky Way
Galaxy) has been assessed and it is surmised
that other galaxies may exhibit the same
phenomenon. Observations have also been
made of other galaxies. distant and active and
other bodies such as quasars which emit vast
amounts of energy. Studies were made of X-
ray binary stars which are thought to be a nor-
mal star orbiting an object which could be a
white dwarf, a neutron star or even a black
hole.

The flexibility of the operating facilities of
JUE has made it possible to allow for the un-
expected, such as a new comet or the advent
of a supernova, when the discovery could be
followed by continuous observation.

These activities have already been widely
discussed at some of the Conferences round
the world. Perhaps the most succinct remark
at a meeting of the International Astronomical
Union Conference in Montreal. sums up the
situation—"It is the first time that a whole
day of the General Assembly has been
devoted to the results of an 18 inch telescope
only 18 months after its inception.”

LASER COMMUNICATION
SYSTEM (LASERCOM)

A Lasercom package carried on a space
platform test satellite contains a transmitter as
well as a low data rate receiver. The transmit-
ter has been added to allow real-time telemetry
data as the satellite passes over the White
Sands missile range and gathering information
on the performance of laser transmissions
down through the atmosphere. The main aim
of the tests is to evaluate the expected poten-
tial of space applications for high speed data
transmission, increased transmission security
and the ability to resist jamming.

The transmitter will be operated at a data
rate of 800 bits/sec. This will enable the
research team at the ground station to ensure
that the transmissions are accurately pointed
at the satellite. The satellite is to be placed in a
400 naut/mile orbit so that the ground station
will have about 10 minutes of contact with the
lasercom equipment aboard the spacecraft at
each orbital pass.

The experimental module contains a multi-
ple access receiver which is capable of acquir-

ing several messages simultaneously. This
receiver has a field of view of 4 degrees. In or-
der to assess the spread of the laser beam over
long distances and the effects of atmospheric
variations, the transmissions will be at varying
rates. That is, there will be data rates of 100
bits/sec. to 20 kilobits/sec. Ground testing of
the high rates has already been undertaken
since 1978. The test set-up was made with the
receiver and transmitter at one point and a 24
in. diameter reflector set up about a kilometre
away. Already flight testing at 30,000 ft. has
shown significant results at 100 bits/sec.

NEW THEORY FOR THE SOLAR
SYSTEM

It was to be expected that someone would
want to set up another model for the Solar
System. This time, needless to say, the com-
puter is being used to provide evidence. It is
certain that the Velikovsky myths will be put
forward as having prior claims to the
authorship of the new suggestions.

The details so far available are based on the
fact that the computer has offered a conclu-
sion that large planets were stable at an earlier
date in the evolution of the Solar System. It is
natural that there would be an immediate
assumption from some quarters that Jupiter is
the planet in question. The reason? Because
Jupiter is the largest planet in the Solar
System. The reason could be that Velikovsky
claimed that around 1500 BC a comet erupted
from Jupiter and formed the planet Venus.
Aside from the timing, the lack of un-
derstanding of basic facts by Velikovsky has
set many fantasies and claims among the
gullible. It is often the bizarre that attracts a
very large number of people to these ideas and
thcy cannot be persuaded that most of the
statements have no basic credibility.

Some years ago the writer and a few more
astronomers speculated that in one hypothesis
it could be said that the original body, or
bodies, assuming a binary system, could by
some process which caused imbalance result
in the separation of a large portion of the
original matter which by the momentum
changes left the remnants (very small mass)
which became the planets. leaving the larger
mass to become the centre of mass with the
remnant balancing the system. Space does not
permit more than this brief note.

Coming back to the new report it is quite
conceivable that there was a transition period
where large bodies formed and became stable.
The size is not easily suggested for such
bodies, nor is the suggestion from the team at
the Ames Spaceflight Centre and California
University that stability necessarily means a
rocky core in the centre of such bodies. While
it is true that there is no absolutely concrete
data about the present physical conditions
deep inside planets, yet a model which
postulates a solid interior of rock would raise
more problems than can be answered at the
moment. Indeed the tremendous increase in
our knowledge of the planets that has resulted
from the latest pictures and other data from
Jupiter and Saturn will change many precon-
ceived ideas. These, however, will not and do
not support a composition of double evolu-
tion. Nor is it the case that such details of age-
ing which are generally accepted at the present
time give any support to such an idea.
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Maintain the lead with Acorn 6809

... the 6809 designed from the start with the w w4t Technology leader in microprocessors
programmer in mind readily supports high #i % the 6809 is now available from Acorn
level languages and built as it is on the ﬁ . Computer with full supporting hard-
experience of the 6800 is likely to : \ ware on a eurocard paired with the

become the standard 8-bit micro-
processor for the foreseeable )
future. . . . s caaas

Acorn VDU interface at a special
introductory price.

-

Acorn is offering their two most powerful modules as the basis for a 6809 development system requiring the addition of
keyboard, power supply and monitor. For existing owners of Acorn Systems, the 6809 CPU card is a direct plug-in
replacement for the 6502 CPU and can be used with all the supporting cards presently consisting of 8K memory, tape
interface, VDU interface, Floppy disc drive, Analogue to digital/digital to analogue and Universal interface.

For newcomers to Acorn the two card system can readily be linked to terminals printers, etc., the operating system
firmware is designed for modularity and has disc bootstrap.

idEnlsSelalalafalsubalizinisBuBulalals!

® 1K RAM | ‘ ACORN 6809 * ® Fastest execution time of any 8-bit

® Direct printer drive |=p=pagegsgcsyspapagasepssepupnpspagay processor
® ASC!H keyboard input ’ ® More addressing modes than any
® Fully buffered address and data bus VDU other processor
® 2K operating system with ® Seven colours ® Position independent code
Printer routine ® Teletext compatible ® Re-entrant programming
VDU routine ® Upper and lower ASCII and graphics @ High level language efficiency
Cassette load and save ® Memory mapped ® indirect, indexed and auto
Disc bootstrap ® Transparent access increment/decrement
Trace ® Programmable screen format ® Four 16-bit registers
All usual debug facilities ® RGB & Sync output ® Super powerful instruction set
® { ight pen facility including muttiply
® Single 5v rail ® 6800 software compatibility
All Acorn modules are covered by a money- SES N NEDL S EID EED S G EEE G S D G SN SN BEE G DS SGe SRS W .
back guarantee and a fast repair/advice Please send me the following REE

service, kits are supplied with fuli assembly

instructions and operating details including I aty (] 6809/VDU kit Special offer @ £160 + £24 VAT £184
where necessary sample programs. ] 6809 CPU kit @ £95 + £14 25 VAT £109.25

’ I ] VDU Interface kit @ £88 + £13.20 VAT £101.20

I [ Details on all Acorn cards

l l encose Cheque/POtovalue . ... ... ... ....

|
ACORN | roi
COMPUTER !

Acorn Computer, I Acorn Computer 4a Market Hill Camnbridge CB2 3NJ VAT No. 215 4002 20
4aMarketHiII,CambridgeCB23NJ W OEED SN BED NN RS BS GEN WD BHGS NI DNR AW NIN GEN SO GEN DM ENW me B o

L-_--—-__
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Bind it

It's so easy and tidy with the Easibind
binder to file your copies away. Each binder
is designed to hold approximately 12 issues
and is attractively bound and blocked with
the PRACTICAL ELECTRONICS logo: Gold

Letraset supplied for self blocking of volume
numbers and years.

Price £4.10 including postage, packing
and VAT. Why not place your order now and
send the completed coupon below with
remittance to: IPC Magazines Ltd., Post
Sales Dept., Lavington House, 25 Lavington

Street, London SE1 OPF.

I 1 enclose P.0./cheque value ...
for........ binders
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A new book for the home electronics
constructor

Microprocessors for Hobbyists
Ray Coles

*

An introduction to microprocessors based
on two popular series in Practical Electronics

Covers the architecture of microprocessor
chips and systems, programming memory
and input-output components

Describes home computers together with a
comparison of different models and the
appropriate software 2

Includes a comprehensive glossary of terms
to explain the ‘buzz-words’ of the micro-
processor scene

1980 £2.95

96 pages US 86.75

Newnes Technical Books

4L Nl Borough Green, Sevenoaks, Kent TN15 8PH

Butterworths has companies in Australia, Canada, New
Zaaland, South Africa and the USA, where local
prices appiy.
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VIDEOTONE

GB3

SPEAKERS

£41

INCLUDING VAT and CARRIAGE

We believe this is an exceptional loudspeaker and that we are
offering it at an exceptional price—we urge you to compare it with
any advertised price or any other “offer”! The phrase “Value for
money” is used in the Practical Hi-Fi and Audio review quoted
below—that phrase was based on a normal retail price of approx-
imately £80 (yes eighty)}—need we say more?

The GB3 is a two-way bookshelf loudspeaker of very compact dimensions which is
based on the extremely successful Minimax. However, all the design and development
work for the GB3 has been completed by Videotone engineers in the U.K.

As in the Minimax, the bass unit utilised is a high performance, 5 inch unit which in-
corporates a lightweight, rigid paper cone with rubber roll surround and a one inch
double wound voice coil. These combined with the high density magnet give the unit a
very long throw with good linerity and this results in a powerful, clean bass and very
good power handling.

The tweeter used is a brand new one inch dome developed specially for the GB3.
This unit has a smooth frequency response which extends beyond 20kHz and the use
of it in the GB3 gives the speaker a goad polar response, enabling the listener to listen
off axis from the speaker without undue loss of extreme high frequency sound.

The crossover that combines the woofer and tweeter together is also of a new
design, incorporating mylar capacitors and top quality air cored inductors to ensure a
well intergrated and smooth response throughout the crossover region. The drive units
and crossover are contained in a very high quality cabinet. This is constructed from
reinforced plywood (which is better than chipboard for the absorption of unwanted
rear-radiated sound) and filled with a measured quantity of acoustic wadding to further
absorb cabinet resonances. The cabinet is covered, both back and sides, in a high
quality wood veneer of either polished teak or walnut.

The use of more sophisticated and expensive components and drive units in the
GB3 have resulted in a sound quality that is superior to the highly regarded Minimax in
almost every way.

Typical Specification:

Type: Two way, sealed box (infinite baffle) enclosure

Impedance: B8 Ohms nominal

Recommended amplifiers: Those delivering between 15 and 40 watts
(r.m.s. into 8 Ohms)

Frequency response: 50-20,000 Hz (80-20,000 Hz + 4dB)

Efficiency: 3 watts (r.m.s. into 8 Ohms) gives 88dB S.P.L.
at 1 metre

Crossover: 12dB per octave network, utilising high quality
components, and crossing over at 3-4kHz

Size: 260mm {10%in) high, 150mm (5in) wide,

220mm (84in) deep
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Extracts from review by Bill Anderton in the Octob
and Audio.

When under test, the GB3s were compared with a monitor loudspeaker system
costing four times as much and this should be borne in mind when evaluating com-
ments.

Initial impression: excelient.

Mid range and high frequencies very good and clear. No over emphasis of record sur-
face noise. Excellent overall—no immediately obvious distortion.

Percussion: stereo image solid and well defined. Top end good—cymbals clean, ac-
curate sound, not tinny. Realistically high listening levels obtainable despite relative in-
efficiency. Mid-range very good. Electric guitar has bite and depth to its sound quality.
Orchestral with solo violin: solo violin reproduced accurately—no unnecessary
harshness. Upper mid-range excellent. Overall an excellent high-quality performance,
very impressive.

Orchestral with piano: top end well controfled and impressions, reaistic reproduction.
Rock and jazz: brass excellent accurate sound, reproducing reedy, raspy timbre ac-
curately. Very impressive and will reproduce high sound levels without introducing any
noticeable distortion.

Organ: considering the size of these loudspeakers, bass performance is excellent. Mid-
range and high frequencies accurate.

Choral: excetlent stereo separation between sound images, male voice speech. Tonal

Issue of P I Hifi

lease complete both parts of th

I

1

—— e ——————

To: Videotone Ltd., 98 Crofton Park Road, London l
S.E4.Tel. 01-690 8511

/]

-l —

< Please send me Teak f|n|§h l
= Walnut finish l
.

5 GB3 loudspeakers at £41 per pair '
b4

8 I enclose P.O./Cheque No................... Value.......... |
-

2 Name ...

c

8 AdAress ........ooouiiiiiiiii i l
2

: ............................................................... l

Please allow 28 days for delivery
OFFER CLOSES FRIDAY MAY 2nd 1980

From: Videotone Ltd. 98 Crofton Park Road, London l
S.E.4.Tel. 01-6908511 _I
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quaiity can sound thin but overall performance excellent.

White noise: very smooth—no obvious leve! difference between drive units and no ob-
vious suck-outs or peaks. Low frequencies missing but otherwise accurate.

Drums: cymbals clear and accurate.

Electric bass and bass drum: remarkable performace for such a low priced speaker.
Guitar 12 string: excellent reproduction of transients.

Piano: same comments as for 12-string guitar.

Bass acoustic: very good. Transient response accurate.

Cello: excelient. No loudspeaker resonances evoked by this instrument.

Violin: very good.

Bass flute: very accurate reproduction. Breath tones clear without over-emphasis.

Alto flute: same comment as for bass flute.

Oboe: characteristic timbre accurately reproduced. Performs well in this_frequency
range.

English horn: excellent, accurate reproduction of the tonal quality of this instrument.
“Comparison with Minimax 2: smoother upper mid-range and high frequency
reproduction. Slightly less efficient but general tonal clarity has been improved—not
guite so lively as the Minimax but overal! the sound quality has been improved by quite
a major degree.” “Distortion measurement results were excellent.”” “Vaiue for money
is certainly the phrase | would use to describe the diminutive GB3s. They are styled
simply and attractively and have a performance quality that surpasses all expectations
from a loudspeaker of this nature. Full marks to Videotone and the GB3."

Briel & Kjeer Potentiometer Range: _5¥___dB Rectifier:_RMS _ Lower Lim. Freq: < Hz wr. Speed:_€ { mm/sec. Paper Speed: -2 mm/sec 8
50-25—y—r —r T —r LA B LR E ¥ > !', LA B S e B 10975
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Re 4 | il 1
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and with the volume turned up only a background hiss
should be audible. If there are any crackles re-check the
aerial and earthing points for loose or dirty connections. If an
electric clock is fitted this can be suppressed with a 1uF
capacitor between its 12V supply and earth. With the igni-
tion turned on the electric fuel pump (if fitted) may cause a
whine or tick in which case another 1uF capacitor should be
across its supply to earth.

With the engine running there might be a trace of inter-
ference. If however there is a whine which increases
with engine revs this will be the generator. A 1uF capacitor
should be connected across the live output terminal to
earth. Do not connect it to the field terminal. Alternators
should be suppressed using 2uF capacitors connected
across the output lead and the nearest earth.

If the interference is a crackle which varies with engine
revs then the ignition coil should be suppressed with a 1uF
capacitor connected across the switch terminal (SW,+) and
earth. Please note that if your car has electronic ignition then
you must check with the manufacturer's instructions
otherwise the system may be damaged.

In most cases the procedure outlined above should give

MTL _AL.ALLOY
2-5-3-2mm THICK
{12SWG - 10SWG)

SCREW. 2BA CHEESE

HEAD. 12LONG (MA% 5

DIMENSIONS (N mm

Fig. 1. Mounting bracket details (2 off)

interference-free suppression. Should the interference con-
tinue, however, then check that the bonnet top is firmly
closed and that it makes a good electrical connection to the
body of the car. Also check the outer screen of the aerial lead
is well earthed at the base of the aerial and the aerial plug
makes a good contact in the socket.
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Computermarket Mar. 11-13. Manchester. Ul

Computermarket Mar 18-20. Glasgow. U1

Keyboards And Switches (mini) Mar. 18-20. National Microprocessor
and Electronics Centre, London. L1

Computermarket Mar. 25-27. London. Ul

Electro-Optics/Laser International March 25-27. Metropole Conven-
tion Centre, Brighton. T1

Viewdata Mar. 26-28. Wembley Conference Centre, London. O
Computer-Aided Design (conference & exhibition) Mar. 3 I-April 2.
Metropole, Brighton. Details: CAD 80/0483-31261

Small ATE April i-3. National Microprocessor and Electronics Centre,
London. L1

Applying Microprocessors April 8-10. National Microprocessors and
Electronics Centre, London.

Seminex April 14-18. Dept. Physics, Imperial College, London. HI1
Communications 80 April 14-18. National Exhibition Centre. I
Calibration April 15-17. National Microprocessor and Electronics
Centre, London. L1

Peripherals 80 April 16-17. London. L

Welsh Amateur Mobile Rally April 20. Memorial Hall. C

Electronic Test & Measuring Information April 22-24. Wythenshaw
Forum, Manchester. T

International Conference On The Electronic Office April 22-25.
London Penta Hotel. Organised principally by the Institute of
Electronics & Radio Engineers. 99 Gower St., London WCI1E 6AZ
North Midlands Mobile Rally April 27. Drayton Manor Park,
Tamworth, Staffs. Details: Norman Gutteridge, 68 Max Rd., Quinton,
Birmingham

All-Electronics Show April 29-May 1. Grosvenor House, London. E
The Mersey Micro Show April 30-May 2. Adelphi Hotel, Liverpool. O
Compec Europe May 6-8. Centre International Rogier, Brussels. L
International Word Processing (Exhibition and Conference) May
20--23, Wembley Conference Centre. O

East Suffolk Wireless Revival May 25. Grounds of Ipswich Area Civil
Service Sports Association, Straight Rd., Bucklesham. There should be
a good variety of happenings to interest both radio addicts and non ad-
dicts, including,. it is hoped, a demonstration of a PO television detector

van. V1
Satellite Communications (Conference) June 18—19. London Press

Centre. O
Great British Electronics Bazaar June 20-22. Alexandra Palace. E

Practical Electronics  April 1980

S

Intel Fair June 24. Wembley Conference Centre. London. U

Tempcon July 1-3. Wembley Conference Centre. Exhibition devoted to
temperature control & measurement. T ’

Transducer July I-3. Wembley Conference Centre. T

Microsoftware (symposium) July 7-10 University of Sussex. S1

The 1980 Microcomputer Show July 10-12. Royal Lancaster Hotel,
London. O

BAEC Amateur Electronics Exhibition July 12—19. The Esplanade
Shelter, Penarth, near Cardiff, S. Glam. B

Computer Graphics (exhibition & conference) Aug. 12—14. Metropole,
Birmingham. O

Harrogate International Festival of Sound Aug. 16-19 (18 & 19 trade).
The Exhibition Centre + hotels. X

Avionics (symposium) Sept. University of Surrey. S1

BEX (Business Equipment Exhibition) Oct. 1-2. The Guildhall.
Plymouth. K

BEX Oct. 15-16. Assembly Rooms, Edinburgh. K

BEX Nov. 5-6. Sophia Gardens, Cardiff. K

Semiconductor International 80 November 25-27. Metropole Conven-
tion Centre. T1.

B British Amateur Electronics Club, 26 Forrest Road, Penarth,
S. Glamorgan.

Barry College of F.E. Radio Society, College of Further

Education, Colcot Rd.., Barry, S. Glam. CF6 8YJ

Evan Steadman, 34-36 High St., Saffron Walden, Essex. £ 0799

22612

Industrial Trade Fairs. £ 021-705 6707

Douglas Temple Studios, 1046 OIld Christchurch Rd., Bourne-

mouth, Dorset BH1 ILR. £ 020 20533

[liffe Promotions. £ 01-261 8437/8

Online Conferences. £ 0895 39262

Trident International Exhibition. ¢ 0822 4671

Brian Crank Associates, 58 London Rd., Southborough, Kent.

¢ 0892-31812 38414

Exhibition & Conference Services, Claremont Ho., Victoria Ave.,

Harrogate, Yorks. £ 0423-62677

H1 Seminex Ltd. £ 0892 39664/5

L1 P. Smith, London World Trade Centre, Europe House, London
El1 9AA. £ 01-488 2400

S1 Society of Electronic & Radio Technicians, 57-61 Newington
Causeway, London SE1 6BL. £ 01-403 2351

T1 Kiver Communications U.K., Millbank House, 171/185 Ewell
Road, Surbiton, Surrey KT6 6AX.

Ul Couchmead Ltd. £ 01-4374187

V1 Jack Tootill, G41FF, 76 Fircroft Rd., Ipswich, Suffolk IP1 6PX.
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HIS article describes the principles, and construction, of a
control system for maodel locomotives, which allows
independent operation anywhere on an interconnected rail
layout.
The construction of a four channel controller is described,
but it should be possible to expand the system to at least ten
channels, including point and signal control.

PRINCIPLES OF OPERATION

The rails are supplied with 20V a.c. from a transformer.
Regulation of the current flow through each of the motors, is
carried out in a unit attached to the motors. How this occurs
can be explained more easily, if the following simple
examples are considered first.

A d.c. motor will run with an a.c. supply, of suitable
voltage, if it is half wave rectified, with a diode, as in
Fig. 1(a).

If the motor speed is required to be variable, the diode can
be replaced with a thyristor, as in Fig. 1(b}. By adjusting the
triggering point of the thyristor, in the supply cycle, the
motor speed can be altered from zero, to maximum.

To allow the motor to run in either direction, a second
thyristor can be fitted in parallel with the first, but inverted,
as in Fig. 1{c).

Only one of the thyristors is triggered at any time, and the
speed control is similar to the previous example.

The two thyristors can be replaced by a single triac, as in
Fig. 1(d), which simplifies the triggering arrangement, but
controls the motor current in exactly the same way.

BARY
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@

Fig. 1 Variants on motor speed control from an a.c. input (a)
half wave rectified (b) phase controlled (c) phase control
with back-to-back thyristors (d) triac equivalent

The characteristics of a triac, are very similar to that of the
thyristor. Once triggered, it will continue to conduct, regard-
less of its gate current, until the load current falls below the
minimum holding current, when it will switch off. When the
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device is in an a.c. circuit, this will occur at the end of each
half cycle, at or near zero voltage. The main difference
between the triac and the thyristor is that it will conduct in
either direction, and that it can also be triggered by a gate
current in either direction.

A triac is fitted in each of the units attached to the
locomotive motors, and is the main working component in
the system. The rest of the circuits are there only to ensure
that the triacs are turned on at the right time.

Fig. 2 shows a block diagram for the system. For each of

the channels, a logic circuit working at supply frequenc,
gives an output varied by the position of a potentiometer,
which is then used to operate a switch in the output of an
oscillator. The outputs of all channels are then combined by
a summing amplifier, before being passed to the output
stage, and so to the rails. In the receiver unit, at each
locomotive, a tuned amplifier sorts out its own control signal
from the others, and the supply frequency. On detecting the
control frequency, a trigger amplifier causes a pulse of
current to flow in the triac gate circuit, so turning it on.

MMM

e cRowts o s A
OSCHLLATORE SN - SUMMING www
g oW | AMELIFIER mLmea -
I . -

CONTROL TRANSMITTER T0
RAILS
C foNED ¢ JETECTOR - SWITGHING . J
XM%‘F&?’ D APLIFIER UL
MOTOR
; RECEIVER
TO RAILS

Fig. 2 Block diagram of system

DESIGN CONSIDERATIONS

The choice of control frequencies, was a matter of some
compromise. It is convenient, and simple, to use chokes to
contain the control signals within the rail system. The chokes
must have a low impedance at supply frequency, or they will
restrict the motor load current. For an impedance of less
than one ohm an inductance of 1TmH to 2mH appeared
suitable.

It also appeared desirable to keep the control frequencies
as low as practical, and well clear of the radio frequency
range. This then has the advantage that the wide range of
audio frequency components can be used.

A 2mH choke has an impedance of over 100Q at 10kHz,
and by using a low output impedance amplifier to supply the
control signals, at least ten circuits with their chokes, can
load the amplifier without causing a significant drop in signal
level. 10kHz appears to be the lowest usable frequency, and
was used in my initial experiments.

The control oscillators should give a reasonably pure sine
wave output, to prevent interference with channels at higher
frequencies, through the generation of harmonics, and be
free of significant temperature drift, to prevent interference
with adjacent channels.
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Fig. 3 Response curves for tuned amplifiers

The tuned amplifier stage in the locomotive receivers
should also be drift free, as well as having a reasonable Q
value, and be physically small. The Q value also has to be
considered when deciding the spacing of the frequencies.
Fig. 3 shows the response curves for the prototype RC tuned
amplifiers, which confirmed that a spacing of less than about
20%, was impracticable for this type of amplifier.

Small d.c. motors generate wide band electrical noise, and
in quantities out of proportion with their size. Precautions
have to be taken to prevent, not only the effects this can
cause on the reliable operation of the locomotives, but also
to prevent the possibility of causing annoyance to others
through radio frequency interference.

These are some of the factors taken into consideration
during the development of this controller, and will be
referred to in the description of the individual parts of the cir-
cuits, together with the other significant features.

PERFORMANCE

In use, the system is very similar to the pulsed d.c.
systems, and has the same advantages and disadvantages.
Starting with the good points, the low speed control is very
good, and a reliable creep speed down to about one inch per
minute is possible. Even at low speed settings, the motor
torque is high, and the wheels tend to slip on heavy loads,
rather than stall the motor. Because the full supply voltage is
on the rails, all the time, the locomotives are more tolerant of
oil and dirt on the track.

There are two disadvantages, caused by the discon-
tinuous flow of current through the motors. The first is that
because of the high a.c. component, the motor eddy current
loss is increased, causing the motor to run hotter. | have not
had any difficulty through this cause, but some manufac-
turers issue a warning not to run their locomotives for
prolonged periods on half wave current, and the same must
apply here. The second is that the torque produced by the
motor is also discontinuous, and with wear on the reduction
gearing, can cause an unrealistic rattle. This is not so offen-
sive if the model is of a diesel, but one of the “high mileage”
steam locomotives used for testing the system required
quite a bit of attention to make it acceptable.

The other point that must be made at this stage is that
most commercial model controllers are “instrinsically safe”,
and can withstand a short circuit for indefinite periods, and
limit the short circuit current to a safe value. In this design,
of necessity, the rail supply transformer is connected almost
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directly on to the rails, so the potential fault current is high. A
fast and reliable circuit breaker must be fitted in the trans-
former secondary circuit, and the primary circuit fused.

CONTROL TRANSMITTER

This unit houses all the electronics to produce the control
signals, the rail supply transformer, and the power supplies.
The electronic components are accommodated on two
circuit boards: the logic board and the oscillator amplifier
board.

The signals produced, and the effect on the motor voltage,
is illustrated for one channel, in Fig. 4. The logic circuit
produces a negative pulse, of variable width, starting at
some point during one half cycle of the supply voltage, but
always ending at the end of that half cycle. The logic circuit
output is used to operate an fe.t. switch in the oscillator
output, allowing the signal to pass on to the rails. The signal
is then detected by the locomotive receiver, and the triac
switched on. The control signal is transmitted throughout
the triac conducting period, even though only a few
milliseconds at the start of the period should be necessary to
trigger the triac. However, poor rail contact, etc, could cause
a short signal to be missed, so on the principle of "better late
than never’”, the longer signal pulse is used.

[\ /\ A SUPPLY VOLTAGE
\V V

| | l | ’ | LOGIC CIRCUIT OUTPUT

CONTROL CIRCUIT OUTPUT

l \ | \ I \ MOTOR VOLTAGE

Fig. 4 Signal processing from logic circuit to motor

LOGIC CIRCUITS

As referred to previously, the function of these circuits is
to produce an output suitable to switch on and off the
control signals. The required output from one channel is
shown in Fig. 5 with various locomotive speed settings.

The circuit diagram for this part of the circuit, is shown in
Fig. 6. This has been drawn, showing only one channe! for
simplicity, but is marked with the component numbers for all
the channels.

A 20V a.c. input is connected through R18 and C14 to
D1, to give a near square wave representation of the supply
voltage. C14 gives a few degrees of phase advance to
compensate for delays later in the circuit. TR1 amplifies the
leading and trailing edges of the square wave, and gives a
TTL compatible output. From here the circuit divides, first
into two, then into four parallel paths, so again for simplicity,
only the channel with the lowest component reference
numbers is used in the following explanation.

IC1 NOR gate (c), and 1C3 gate (c) are both connected as
inverters. IC5 and IC9 are monostables, used to provide the
variable length pulses. With the connections used, pin 6
voltage is normally low, but will go high when pin 5 is
switched from the low to high states. Pin 6 will then remain
high for a period t = Ct Rt log, 2 seconds where: Ct is the
value of the timing capacitor, connected between pins 10
and 11 and Rt is the sum of the internal and the external
resistors connected between pin 9 and the positive supply.
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Fig. 5 Logic Board control output signals

FAST REVERSE

IC1 (c) output connects to IC9 input, and I1C3 (c) to IC5.
Referring to Fig. 7, it will be seen that the timing period of
IC9 starts at the beginning of the supply positive half cycle,
and IC5 for the negative half cycle. IC5 and {C9 share the
same variable timing resistor VR 1, so when this is set at mid
travel, and with a suitable value of timing capacitor, the
timed period can be equal to a half cycle period, that is
10ms. This is shown in Fig. 7 (d) and (e). IC9 output, and IC3
output, shown in Fig. 7 (c}, connect to the inputs of gate IC1
{b}, and similarly, the outputs of IC5 and IC1 (c), Fig. 7 (b), to
IC1 (a). By inspection, it can be seen that the output of both
gates, IC1 (a) and (b), will be low at all times and that the
output of IC1 (d) will remain high.

If VR1 is moved from the mid position, so that the timing
period of IC9 increases, Fig. 7 (f}, and IC5 decreases, Fig. 7
{g), IC1 (b) output will be tow continuously, but IC1 (a)
output, Fig. 7 (h), will be high from the end of the timing
period, to the end of that half cycle. One input of IC1 (d) is
low continuously, so the output will be the inverse of the
other output. It should also be noted that if VR1 is moved
further in the same direction, IC5 timing period will bel
reduced again, and the start of IC1 (a) output pulse will
move to a new position earlier in the half cycle.

If VR1 is now moved in the opposite direction, so that IC9
is near to the minimum, Fig. 7 (i}, and I1C5 near to maximum,
Fig. 7 (j), by analogy with the previous example, the output
of IC1 (b) will be high from the end of the timing period to
the end of the positive half cycle, Fig. 7 (k), and will again be
inverted by IC1 (d).

Effectively, the timing period derived from |C9 controls
the locomotive speed in one direction, and that from IC5 in
the opposite direction. Fixed value resistors are fitted in
series, and in parallel with VR1. The series resistors prevent
the timing period becoming too short, when maximum
speed is selected, as this can result in erratic triggering of
the triac, caused by low instantaneous supply voltage and
high motor back e.m.f. The parallel, or shunt resistors, R9
and R13, compensate for the variations in the actual values
of VR1, and the timing capacitors, C18 and C22.

CONSTRUCTION

The circuit layout is not critical, and all the usual
precautions when using TTL devices should be taken. A
suitable circuit board, and the component layout is shown in
Figs. 8 and 9. Extra decoupling capacitors have been used in
the supply to the devices, because of high electrical noise in
the circuits near to the board.

It is desirable that the components that effect the timing
periods are subject to some selection. Readily available
capacitors have a tolerance of 10%, and potentiometers
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20%. This gives a possible variation in the timing period of c18-c21
p

+30% from the calculated time. This variation is acceptable
for the minimum time period, but when the maximum
exceeds the supply periodic time the logic of the circuit
breaks down and an erratic output is produced. To prevent
this occurring, the maximum timing period should be
between 17 and 18ms, to allow for changes in
potentiometer slider contact resistance. If the facilities are
available, measure the values of the timing capacitors, C18
to C22, and the track resistance of the potentiometers VR 1
to VR4. Each potentiometer should be grouped with a pair of
similar valued capacitors, such that a high value
potentiometer is assigned to a low value pair of capacitors,
and vice versa. Multiply the value of the capacitors, in pF, to
the value of the potentiometer track resistance in kilchms,
and if the resultant exceeds 23, shunting resistors will be
required, and fitted in the positions marked for R9 to R16.
For resultants less than 23, the resistors are not required,
and their positions left unused. The required values of
shunting resistors can be calculated from:

Rs — 18 (Rv + 1:5) — 1-4Ct {(Rv + 1-5)
a 0-7Ct(Rv + 3:5)— 18

Where Ct is the measured value of the timing capacitor in uF
and Rv is the measured track resistance of the
potentiometer in kilohms. When it is impracticable to
measure the capacitors, they could be assumed to be of
reasonable value, and just the potentiometer track
resistance measured. For values over 23kQ, the previous
equation can be simplified, and the appropriate value of
shunting resistor found from:
Rs :——*23';&’2‘“2_12'5’ kilohms

If it is impracticable to do any of this, a 100kQQ resistor could be
fitted which will compensate for all but the extreme values.

| 'used one of my own heat sinks for the 5V regulator, and
Fig. 11 shows how it can be made; however, a commercial
component could be fitted. Referring to the board layout,
shown in Fig. 9, fix into position the thirteen links in the
positive rail, drawn as a double line on the component side
diagram. 22 s.w.g. p.v.c. covered single core copper, or
similar wire, should be used for this. Then fix the twenty two
signal links, using 26 s.w.g. single core p.v.c. covered, or
similar. The use of d.i.l. sockets is recommended, and these
should be fitted next, followed by the resistors and the

kilohms
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capacitors. Fit the 5V regtﬂator (1C13) and its heat sink into
position, using a small quantity of silicon grease on the
contact surface. Finally, fix into place TR1 and D1.

TESTING
Before fitting the i.c.s into their sockets, connect a
variable voltage power supply to the positive and negative
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Fig. 7 Oscillograms for i.c. outputs
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Fig. 8 Logic Board p.c.b.

supply points on the board. Slowly increase the voltage from
zero, checking the output of the 5V regulator to ensure it
stabilises between 4.8V and 5-2V when the supply voltage
exceeds 8V. If this is satisfactory, reduce the voltage to zero,
fit the i.c.s into their sockets, and repeat. The current supply
to the board should be approximately 180maA.

To carry out any further checks' an oscilloscope is
necessary. Temporarily connect the speed control
potentiometers VR1 to VR4 to their selected channels, the
d.c. test supply, and a 20V a.c. supply. Connect the
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Fig. 9 Component layout

oscilloscope to each of the board output terminals, in turn,
and observe the change in output as the potentiometers are
rotated. This should be similar to that shown in Fig. 5, with
negative pulses occurring only in one half cycle period, at
any time. |f the output becomes erratic when the
potentiometer approaches the end of travel, the maximum
time period of the monostables should be checked, and
probably a lower value shunt resistor fitted. With the
potentiometer at mid position, there should either be no
output, or very short pulses, at the end of both positive and
negative half cycles. If these are shorter than about O-5ms,
because of the time delay in the locomotive receivers, they
can be ignored. Longer pulses should be corrected by
increasing the timing periods.

OSCILLATOR AND AMPLIFIER CIRCUIT

This part of the circuit contains the control oscillators, the
f.e.t. switches, and the amplifiers. The circuit diagram is
shown in Fig. 10, and for simplicity has been drawn showing
one channel, but is marked with the component numbers for

Practical Electronics  April 1980



LOGIC BOARD ~ AMPLIFIER/OSCILLATOR BOARD
.Reﬂg;:;to;& - e \quistors: ~ Potentiometers
YL “on?s; 1.5k : R20 12k VR5 to VR12  4k7
§1;7tg e 100k9\se'e“text T eoRelT S “10k VR131t0VR16 470
% B Rt ff:‘(l) . ¥ e ;R22‘° «‘iw”” “8k2_‘ . VR17 . 10k
. wR\1Q&Z’ s Ty S - 233 o ?;ﬁ ~ miniature preset, vertical mounting
a;WcarbonFlmS,% Dira s m e Al 2;222 e “;Ok ' capacutors
i T : S oan SREb A 5 S BkZ C26 10 €33 1n polystyrene
Pg/t:miometers Z 1 . Elea R27 . 6k8 C34 to C41 10n mylar or polyester
e 1‘°_VR4 xz k ‘ ..+ R2BwR31 . 270 C42 to €45 1n mylar or ceramic
- e L ¥r o R32tw0R35 1M C46 to C49 10n mylar or polyester
Capacﬂorsff PR et e s 0 R RBERERAL -2k €50, C51 100n mylar or ceramic disc
/G . 330n polyester ar mylar . .~ R4B1oR51 100" C52 470p 10V electrolytic
~ C2toC13 ~ 100n ceramic disc 20v . R52,R53 Fi0e C53 10n mylar of polyester
‘C14. - 1-Op polyester y RS4to0 R67  2k2 C54 . 1n mylar or ceramic
$C15 s ©*__10n mylar . o ~ RbBB,RE9 . »"f, = C55 680n mylar or polyester
; MC‘]S AN RE 1-On mylarorceramlm il . . R8a_ " 4"7 g S O 100n mylar or polyester
- €17 t-Onmylarorceramic . R61 t°’3Q3° oal Qs Cc57 1u polyester 250V
i C18to C25* - Op polyester et , ~.R64" “2 Fo .. €58 330n mylar or polyester
. s $ P g S 5 TW carbonjﬂm*S% A L) 100n mylar or ceramic disc
wSemlconductors“ i = e
iCltolca 7402 S Semnconductqrs
IC5tlC12 74121 A PRl T A e :g}’gmms o
ALCTI P 5V regulator, T - e :
R of’s"'fl?laraw: ; 91«26 vase, TDA 14?'{’ o 1c20 12V Regulator, TDA1412, T0126 case
o e L e L
e S $5ve4oo ¥ i 2 . A Al
Al kS vmwze"e'dmde AR s T S SRS g RIS, 2N381T
I i) e SR e - D1 tOwDK 7 1N9'14genera'lpurposesilicondiode
. - e . »' e . . PUWER SUPPLY 5
jﬂECEIVER BOAHBS T ) T »Transformers - ;
Resistors = S s e i T . 20V. 6BVA minimum
"“R1 . A7k - e e T2~ . 5 v1°2Vto14V.500mAminimum
LR e P = T, o . s e - T3 . 1BV to24V.30mA minimum
CRIE ORE - ”t" “‘:njsj . C\:*x . ?”& g : ’j"\ e
s RGN = 30 oy = REVUEER TR Choke
R5. 10k e e iy iy gt e o L1 81mH to 2mH _§in. or § in. dia. 2 in.length
CRAL. UM e TR DS e ~ ferrite rod. 24 s.w.g. Enamelledcopperwne
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. (C:CZ'I o :8!.1‘* 35|V tantalym . . D1toD8  General purpose silicon diode, 1N914,
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Fig. 10 Oscillator and T in ov
amplifier circuit g 8 —0
all channels. In the following explanation, only the " ¢ ]
channel with the lowest component reference numbers is Wmm s s l
referred to. o
IC14 is connected as an oscillator, and TR6 with TR10 e | - j e
form a switch in its output, controlled by the logic circuit. L A |
The outputs from the four oscillators are combined at the in- L= ) oo e
put of IC18, which adds or mixes them. IC19 is the output 2 HoLesazona R1
e . - . . TL- I AL
stage amplifier, which delivers the combined signal on to the " ;’:E‘}’}:g:?g’.cx“"
rails. il

The requirements for the oscillator used in this circuit are
that it should give a sinusoidal output and have a low tem-
perature drift. Several types were tested, but the Wien
bridge gave the best results, and is used, but it is less simple
than some of the alternatives. The basic circuit for the os-
cillator is shown in Fig. 11, and the frequency of oscillation is
given by:

fo= Hz

1
2nRC
Where R and C are the values of the resistor and capacitor in
the two arms of the bridge.

The disadvantages of this circuit are that the impedance
of the two arms of the bridge should be kept in balance, that
is adjusted together, and that for a stable output the am-
plifier gain has to be exactly three.

The first appears to cause little difficulty, as long as the
two potentiometers used for frequency adjustment are seen
to be in similar positions.

For the second point, referring again to Fig. 12, the
voltage gain for the amplifier in this configuration, will be
given by:

_R1+R2
Av="pr -

When Av = 3, R1 = 2R2.

Unfortunately, the use of fixed value resistors is not ac-
curate enough, so some form of automatic gain control must
be used. R2 is replaced by an f.e.t. and its gate voltage is
derived, through a diode, from the peak negative swing of
the oscillator output. If the oscillator output increases, the
f.e.t. gate voltage is driven more negative, increasing its ef-
fective drain to source resistance, so reducing the amplifier
gain. R1 has been replaced by a fixed and a variable resistor,
to allow for variations in f.e.t. characteristics.
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Fig. 11 Heat sink constructional details for the 5V regulator.
Fig. 12 (Right) Basic oscillator circuit

Referring to Fig. 10, the oscillator output is connected by
C38 to the switching stage. The input from the logic circuit
connects to the base of TR6, and its collector is connected
to the gate of TR10. When the logic input is high, TR6 is
driven on, so that the gate of TR10 is negative of its drain
and source voltage. TR10 will then present a high im-
pedance in the signal path, between C38, and C46. When
the logic input is low, TR6 is turned off, TR10 gate increases
to the same voltage as that of its source and drain, so its
impedance falis, typically to about 250.

The control signals from the four channeis are combined
in the summing amplifier, IC18, which has a voltage gain of
about 1-5.

The combined signal is then passed to the output stage,
by way of C53 and VR17. The output amplifier, IC19, is a
standard audio ampilifier, to give a low impedance signal
drive on to the rails. It has an internally connected negative
feedback circuit and a voltage gain of 50. This gain is too
high in this application, and R61 R62 R63 C54 and C55
form an additional feedback loop, to reduce the gain to less
than 2. R64 and C56 reduce the possibility of r.f. instability.

IC20 is a 12V regulator and supplies the osciltators and
the summing amplifier. The output amplifier is' supplied
directly from the unregulated supply.

Next Month: More construction and setting up procedure
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MOUNTING CAR SPEAKERS

Although the idea claimed by two
Swedish inventors Per Persson and Leo
Koppelomaki, in recent British old law pa-
tent No 1 555 409, is hardly a world shat-
tering invention, it could stimulate a useful
train of thought for electronic hobbyists. As
the inventors so rightly comment, it is
always awkward to fit a stereo pair of
loudspeakers in a motor car. If mounted on
the rear window shelf they will play too
foud for the back seat passengers and if
mounted in the side doors they will beam
their sound too low for ideal listening. The
ideal position, argue the Swedes is the roof.

FIG. 1

But how to effect easy fitting? The
proposed answer is a cross beam moulded
to follow the contours of the car roof, or of
sufficiently flexible material to follow it. In
the drawings the cross beam 2 has a box
chamber 6 at each end in which a
loudspeaker 4 is mounted to beam sound
out through grille 8. The cross beam can be
either open at the top and of U cross sec-
tion, or closed at the top to provide a sealed
acoustic cavity. In either case acoustic
damping material is ideally loaded into the
beam interior.

To fit the beam it is held loosely against
the car roof and moved backwards and
forwards until an ideal position is found for
stereo imaging and sound balance between
front and rear passengers. The beam is then
secured to the roof by drilling holes at 10,
and bolting at 9, 12.

Copies of Patents can be obtained from :
the Patent Office Sales, St. Mary Cray, Orpington, Kent

AID FOR THE DUMB

Atari Inc. of California has patented (BP
1 550 996), issued under the old laws} a
hand-held communications aid for the
dumb. This can be used either for direct
face-to-face “conversation” or over the
telephone.

Figure 1 shows how the device resem-
bles a calculator with an i.e.d. to l.c.d. dis-
play at one end of an alpha-numeric
keypad, so that the device is handled like a
torch. Words typed into the keypad move
across the display to spell out a message
for the benefit of anyone looking at it. An
alert tone at the start of the message draws
attention to the display.

FIG. 1

Figure 2 shows the basic circuit layout.
Alpha-numeric keypad (with 20 dual func-
tion keys) is timed by oscillator 23. The
column and row information is encoded at
24, processed at 27 and stored in ac-
cumulating register 28. This register drives
ROM 29 and display 14. Blanking logic 32
extinguishes the display after a few
seconds unless shunted by switch 34.

In many respects therefore the circuit
resembles that used in some modern
calculators. However the idea of interfacing
with a telephone line appears more novel.

ALPHA-MSERC

|
|

£2 34~ ZNEY
= nliven
g3 o
8 2 o
1 pem st
; r" N
prioy
TIMNG [

Price 95p each
________ -l ____?_—ﬁ
DECODER | 57 4 [Par 10 SER.
ND AND
SYNC BIT
DETECTION INSERT ION

_________@____j
LR
i

Figure 3 shows an interface for con-
verting the digitally encoded keypad output
into a pulse-width moduiated format for
transmission over normal telephone lines. A
parallel-to-serial converter and syn-
chronisation bit inserter 41 drives a pulse
width modulation and gating unit 42 with
an audio output 43 which couples
acoustically with a telephone handset.
Simultaneously, frequency divider 46
{driven by oscillator 23) provides an audio
frequency and clocks a pulse width counter
47 which receives the audio output 48
from the telephone. Detector 49 senses the
envelope width which is decoded at 51 to
drive display 14 through logic 27.

| masTer 5
! osciLATOR |
1" oata] 27
{ ENTRY
COUNTER | 56 | LOGIC |
OECADE |- L—}- =
«
PAR_TO SER.
CONVERTER
T
s SYNC INSER
54 { ’
SYNC <2’
— =) \TING
FREQUENCY | 7| e =
Rvers. |7z LoGic

43

FIG. 4

{0 AUDIO INPUT

AUDIO  QUTPUT
170 FREQ SHIFT KEYING

Figure 4 shows an alternative interface,
based on frequency shift keying. With either
interface circuit an alpha numeric message
keyed into the local unit reads out on the
remote display and a message keyed into
the remote pad reads out on the local dis-
play, thereby enabling pairs of dumb people
to communicate by telephone. The idea
behind the invention could perhaps
stimulate electronic hobbyists to experi-
ment with the modification of existing
equipment to interface with a telephone
line by acoustic coupling of the type permit-
ted by the British Post Office.
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Readout...

A selection from our Postbag

Readers requiring a reply to any letter must include a stamped addressed envelope. )
Opinions expressed in Readout are not necessarily endorsed by the publishers of Practical Electronics.

Iron Controller

Sir—With regard to the article in your
February edition of Practical Electronics
relating to ‘Soldering Iron Controller’, we
regret to inform you that we find this article
somewhat detrimental to soldering equipment
manufacturers generally and Adcola Products
Limited in particular. The two illustrations on
pages 30 and 32 bear an almost exact resem-
blance to a soldering station manufactured by
Adcola Products Limited. This soldering sta-
tion, known as the Unit 101, incorporates the
features which the writer indicated controlled
soldering equipment does not have, and in fact
the Unit 101 has many other features that
reduce the problems which modern soldering
has created with regard to voltage and tem-
perature sensitive components.

We should like to draw your attention to
the fact that the method of controlling our
Unit 101 is by proportional control using a
zero-crossing i/c. We would also argue against
the sensing device suggested, namely a diode.
This diode is to be positioned against the tube
of the tool where the heat does not exceed
150°C. The diode would therefore have the
major part of its surface exposed to free air
and only line contact with the soldering iron

tube. But more important is the heat limitation
of 150°C; to obtain this, the diode will have to
be positioned at a reasonable distance from
the bit face. This will, in our opinion, cause a
considerable time lag from drop in bit/tip tem-
perature until the soldering iron tube reflects
this temperature drop and so the control cir-
cuit can increase the power supply to the
heating element. Adcola Products Limited
uses a thermocouple positioned in the end of
the tube, immediately behind the bit/tip face.
By use of an illustration which is so com-
parable to our Unit 101, your readers may feel
that your researchers have based their findings
of circuits on a Unit 101. Obviously this is not
the case.
R.T. Lamb,
Managing Director,
Adcola Products Limited.

The resemblance between our illustrations
and the Adcola 101 was completely uninten-
tional and we would not like readers to gain a
wrongful impression of any Adcola product as
a result. We have a high regard for most
soldering products available in this country
and appreciate the extensive design and
development work that is behind them. As you
have pointed out, the.comments in the article
were not based on the Adcola 101 unit—Ed.

Club Meetings

Sir-—As you know, the British Amateur Elec-
tronics Club is the only national amateur elec-
tronics club in this country, and we have an
obligation to offer all the help we can to our
members, particularly beginners. We have a
special Beginners’ Section and also a very
large library of technical books and magazines
which are available to members free of charge
(apart from postage), and many of your adver-
tisers are allowing B.A.E.C. members special
prices for their products.

However, there is one very important way
in which we could help our members, and that
is to provide meetings in various parts of the
country, so that B.A.E.C. members can go to
them and benefit by being able to meet and
work with other electronics enthusiasts. We
have held meetings at Penarth, S. Glam, since
we started in 1966, but whilst several of our
members have tried to start meetings in other
parts of the country, the main snag has been
obtaining a suitable room at a reasonable
charge.

I am writing to ask if you would be kind
enough to ask in your popular magazine,
Practical Electronics, for your readers who
belong to local Electronics Groups to let me
know if they would be willing for B.A.E.C.
members who live nearby to go to their
meetings. Naturally, our members would be
prepared to pay an affiliation fee, and I would
be happy to send further information to any of
your readers who may be kind enough to con-
tact me regarding this matter.

If suitable arrangements can be made this
would benefit both the local Groups and the
B.A.E.C., and I would be grateful for any help
you are able to give to help amateur elec-
tronics.

Cyril Bogod, B.ALE.C.,
26 Forrest Road,
Penarth, S. Glamorgan.

The appendices include a list of American personal computer

. BOOK
REVIRWS

PERSONAL COMPUTING
by Jim Huffman
Published by Reston Publishing Co. Inc.
Available from Prentice/Hall International
262 pages, 180 x 240 mm. Price £7-75

thorough and concise survey of the 6800 microprocessor family,
which is pleasantly presented and easy to read. The book takes
you through a brief history of computing, which serves the purpose of
defining the all important differences between mainframe and home
computing. Assuming you have a fundamental knowledge of elec-
tronics, the book steers you to an understanding of the hardware in-
volved, 1/0, peripheral interfacing principles and memory. Even in the
absence of a knowledge of electronics in depth, it should be possible to
follow the logic in Chapter 7 Putting It All Together With Programm-
ing, although it is assumed you have the use of a machine at this stage.
To correct the situation if you have no computer, Chapter 6 gives
details for the construction of a small system called the PC—-68, which
comprises the common hexadecimal keypad and four seven-segment
display format.

80

manufacturers, numbering systems, an ASCII conversion table, and 78
pages of specification sheets for the 6800 family, including the
MCM6830L7 MIKBUG/MINIBUG ROM data sheet giving the
MIKBUG REV.9 listing. ’

The most outstanding feature of this book is undoubtedly the chapter
on building your own system with its “talk-through” of the design
stages, and argument for the choice of the 6802 micro’. Good value for
money by today’s standards. M.A.

POINTS ARISING

4 CHANNEL DIGITAL MEMORY (March 1980)
There should be a link between pin 1 {IC12) and pin 13
{IC15). It has been suggested that a 10n capacitor be con-
nected from pin 3 to ground and experimental vaiues of from
10-100n be connected from pin 11 to ground. These
capacitor additions apply to IC186. ’
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Your Commodore PET System

The Commodore PET is Britain’s best selling microcomputer
land the most popular choice in every field:-

% In Education for teaching Computer Science
and as a teaching aid for other subjects.
% In Science and Engineering for solving

A SELK-
> CONTAINED
MICRO-
COMPUTER
FROM £550.

ot least of its attractions is the prie ofa PP —from £550 for a self contained unit,to under £2,

problems and for monitoring laboratory

equipment.

% In Business the PET system

can be put to a wide range of
functions including Payroll,
Accounting, Statistical

Analysis, Stock Control and
Word Processing.

.

500

for the complete system including Floppy Disk Unit and high-speed Printer. Ask your nearest

Commodore dealer below for details about Commodore hardware, software and training courses.

OurDealer' Network

LONDON

Capital Computer Systems,
W1.6375551
ACE (by Top TV Ltd}, SW1. 7301795
Micro Computer Centre,
SW14.876 6609
Logic Box Ltd, SW1.222 1122
Sumlock Bondain Ltd, EC1. 250 0505
Da Vinci Computers Ltd,
NW4.202 9630
L & J Computers, NW9. 204 7525
Adda Computers, W1. 408 1611
CSS Business EquipmentLtd,
E8.254 9293
Advanced Management, EC2.638 9319
Metyclean Ltd, SW1.828 2511
Microcomputation,
Southgate. 882 5104

T.L.C.World Trading Ltd, WC2. 839 3894

HOME COUNTIES

OrchardElectronics Ltd,
OXON, 049135529
D.L.Chittenden Ltd, CHESHAM, 4441
J.R.Ward Computers Ltd,
MILTON KEYNES, 562850
Dataview Ltd, COLCHESTER, 78811
South East Computers Ltd,
HASTINGS, 426844
Symtec Systems Ltd,
SOUTHAMPTON, 38868
Alphascan Ltd, BANBURY, 75606
Super-vision, SOUTHAMPTON, 774023
Millhouse Designs Ltd,
ALTON, (042} 050374
Micro Facilities Ltd, MIDDX, 979 4546
DDM, BRENTWOOD, 230480
StuartR. Dean Ltd, SOUTHEND, 62707
Alpha Business Systems,
HERTFORD, 57423
HSV Microcomputers,
BASINGSTOKE, 62444
HSV Microcomputers,
SQUTHAMPTON, 22131
RUF Computers (UK),
BURGESS HILL, 45211
Wego Computers Ltd,
CATERHAM, 49235

Practicat Electronics
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T.& V. Johnson, CAMBERLEY, 62506

T.&V.Johnson, OXFORD, 721461

Petalect Electronic Services Ltd,
WOKING, 23637/21776

Business Electronics,
SOUTHAMPTON, 738248

Amplicon Micro Systems Ltd,
BRIGHTON, 562163

Bromwall Data Services Ltd,
HATFIELD, 60980/64840

MMS Computer Systems,
BEDFORD, 40601

isher-Woods, LUTON, 416202

Sumiock Bondain, NORWICH, 26259

CSE {Computers), READING, 61492

Oxford Computer Systems,
WOODSTOCK, 811876

MIDLANDS &

STH. HUMBERSIDE

Taylor Wilson Systems Ltd,
KNOWLE. 6192

Betos (Systems} Ltd.
NOTTINGHAM 48106

Holbrook Business Systems,
DERBY, 368088

Lowe Electronics Limited,
MATLOCK, 2817
Davidson-Richards Ltd,
DERBY, 366803/4
Arden Data Processing,
LEICESTER, 22255
Tekdata Ltd, STOKE-ON-TRENT, 813631
C.5.M.Computer Systems,
BiIRMINGHAM, 3606264

B & Leisure Micr S,

KENILWORTH, 512127

Caddis Computer Systems Ltd,
HINCKLEY, 613544

Allen Computers, GRIMSBY, 40568

CPS {Data Systems) Ltd,
BIRMINGHAM, 707 3866

CamdenElectronics,
BIRMINGHAM, 773 8240

Cliffstock (Computer Systems) Ltd,
WOLVERHAMPTON, 24221

YORKSHIRE &
NTH. HUMBERSIDE

Microprocessor Services,
HULL, 048223146
Microware Computers, HULL, 562107
Computer Workshop, LEEDS, 788466
Haltam Computer Systems Ltd,
SHEFFIELD, 663125
Ackroyd Typewriters Ltd,
SRADFORD, 31835
DatronMicro Centre,
SHEFFIELD, 585490
Yorkshire Electronics Service Ltd,
MORLEY, 522181
Sheffield Computer Centre,
SHEFFIELD, 53519

NORTH EAST

Dyson Instruments, DURHAM,66937
Currie & Maughan,

GATESHEAD, 774540
Wards Office Supplies,

GATESHEAD, 605915

Tripont Associated Systems,
SUNDERLAND, 73310

Newcastle Computer Services,
NEWCASTLE UPON TYNE,
(0632615325

SOUTHWALES &
WEST COUNTRY

Computer and Design,

BROADSTONE, 0202697341
A.C.Systems,EXETER, 71718
Computer Supplies {(Swansea),

SWANSEA, 290047
Sigma Systems Ltd, CARDIFF, 21515
Devon Computers, PAIGNTON, 526303
Bristol Computer Centre,

BRISTOL, 23430
J.A.D.Integrated Services,

PLYMOUTH, 62616
Sumlock Tabdown Ltd, BRISTOL, 26685
Radan Computational Ltd,

BATH, 318483
T.& V. Johnson Ltd, BRISTOL, 422061

NORTH WEST &
NORTH WALES

8.&B.Computers Ltd, BOLTON, 26644

Megapa!m Ltd, CARNFORTH, 3801

Tharstern Ltd, BURNLEY, 38481

Fylde Business Machines Ltd,
PRESTON, 731901

Preston Computer Centre,
PRESTON,57684

RPL Mizrosystems, DOUGLAS, 4247/8

LIVERPOOL

Microdigital, LIVERPOOL, 227 2535
Rockliff Brothers Ltd,
LIVERPOOL, 521 5830

MANCHESTER

Cytek [UK) Ltd,
MANCHESTER. 832 7604
Executive Reprographic Ltd,
MANCHESTER. 2281637
Sumlock Manchester Ltd,
DEANSGATE, {0618) 834 4233
Computer Work shop,
MANCHESTER, 832 2269
Professional Computer Services Ltd,
OLDHAM, 061-624 4065
D. KippingLtd, SALFORD, 834 6367
Catlands ComputersLtd, 0625527166

SCOTLAND

Microcentre, EDINBURGH, 225 2022

Thistle Computers, KIRKWALL, 3140

McAllister Business Equipment,
EDINBURGH, 336 2402

IRELAND
SoftechLtd, DUBLIN, 784739

Medical and Scientific,
LISBURN, 77533

*Thisis alist of dealers
participating in associated
advertising and nota full ist.

(xcommodore

made small computers big business.

Commodore Information Centre, 360 Euston Road, NW1 3B1.. 01-388 5702
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Simply ahead..

ILP'S NEW GENERATION OF HIGH

With |.L.P. performance standards and
quality already so well established,
any advances in |.L.P. design are
bound to be of outstanding importance
— and this is exactly what we

have achieved in our new

generation of modular

, units. |.L.P. professional
1.L.P. modular units comprise =3 : design principles remain
five powerha_mhp!ifiers, S — the completely
22%";23&2 \I/sitr:sthe - adequate heatsinks,
whole range, and the ) WG AR L o protected sealed circuitry,
i : rugged construction
and excellent performance.
€ ) These have stood the
Cﬁﬂt:'t:';f,ﬂ'p%""hmh test of time far longer

prolonged working 5 7 N than normally
under maximum i LA T expected from
S eeting eanditionz. - S ' }\ ‘ ordinary commercial

supply units, The
amplifiers are housed
and sealed within

modules. So we have
concentrated on

improvements whereby our
products will meet even

more stringent demands

such, for example, as

those revealed by vastly

improved pick-ups, tuners,
loudspeakers, etc., all of

which can prove merciless to

an indifferent amplifier system.
I.L.P. modules are for laboratory and
other specialised applications too.

. PRODUCTS OF THE WORLD’S FOREMOST SPECIALISTS
IN ELECTRONIC MODULAR DESIGN

ALSO AVAILABLE FROM SELECTED STOCKISTS

82 Practical Electronics  April 1980



and staying there

PERFORMANCE MODULAR UNITS

HY5 PRE-AMPLIFIER

The HYS pre-amp is compatible with
all |.L.P, amplifiersand P.S.U.'s. it is
contained within a single pack 50 x
s 40 x 15 mm. and provides multi-
function equalisation for Magnetic/
Ceramic/Tuner/Mic and Aux (Tape)
inputs, all with high overload margins,
Active tone control circuits; 500 mV
out, Distortion at 1KHz--0.01%.

v+ Special strips are provided for connec-
eowen -1 ting external pots and switching
o swwmy [“¥ 1 systems as required. Two HY&'s

!

connect easily in stereo, With easy to

VALUES OF COMPONENTS FOR CONNECTING TO HYs | followinstructions.
Volume — 10K L log. £464 + 74p VAT

Bass/Treble — 100K . linear. Balance — 5K .. linear.

Dis- Minimum )
o - Model g:v:‘;‘:' tortion | Signal/ ;:w‘l' Size Waight |Price +
‘T LOAD-8.1 ON ALL AMS Typical | Noise V ox::’y in mm ingms |[V.AT.
oo  EXCEFTHY00ATAN W3- | at 1KHz | Ratio ae
g FORM CLIPPING HY30 | 15W 0.02% 80dB -20 -0- +20 1105x50x25 | 155 £6.34
ém into 8 £ +95p
a ~—— %" s HY50 |[30W 0.02% 90d8 -25 -0 +25 1105x50x25 |165 £7.24
§om into 8 §2 +£1.00
3 HY120 ]| 60 W 0.01% 100d8 -35 -0-+35 [114x60x85 |575 £15.20
into8 £ +£2.28
o5 1 2 s HY200| 120 W 0.01% 100d8 45 -0- +45 |114x50x86 |575 £18.44
SUTELT POWER: into 8 §2 +£2.77
HY400| 240 W 0.01% 100dB 45 -0- +45 [114x100x85 |1.15Kg |£27.68
into4 ] +£4.15

L.oad impedance — all models 4 - 161
" Input sensitivity — all models 500 mV
input impedance — afl models 100K
Frequency response — all models 10Hz - 45KHz - 3dB

NO QUIBBLE
THE POWER SUPPLY UNITS : 5 YEAR GUARANTEE
PSU30 15 1 i
L.LP. Power Supply Units are 30 e VS preamps - 6450 + £0.68 vAT [RRENNEIIINODEIL

designed specifically for use PSU36 for1or2 HY30's £8.10 + £1.22 VAT ALL ORDERS
with our power amplifiers and PSUB0 for1or2 HY50's £8.10 + £1.22 VAT

are in two basic forms — one  PSU 70  with toroidal transformer for 1 or INTEGRAL

with circuit panel mounted on 2HY120's £13.61 + £2.04 VAT HEATSINKS
conventionally styled trans- PSU 80 with toroidal transformer for

former, the other with toroidal 1 HY200 £13.61 + £2.04 VAT JEERIRER RN N0
transformer, having half the PSU180 with toroidal transformer for MANUFACTURE
weight and height of con- 1 HY400 or 2 x HY200

ventional laminated types. £23.02 + £3.45 VAT [N ENISAAINS

—see below

W ALL U.K. ORDERS DESPATCHED POST PAID - e = I =
HOW TO ORDER, USING FREEPOST SYSTEM | Pleasesupply ... ....... ... ... ........

Simply fill in order coupon with payment or l

" k . otal purcha ricef€. ... L0 e
credit card instructions. Post to address as el Reslaieeit

below but do not stamp envelope — we pay I | enclose Cheque [J Postal Orders [ International Money Order [J

postage on all letters sent to us by readers of | .

this journal. | Please debit my Account/Barclaycard AccountNo. . .. .. ... ..
T IR I
PNAME © o i
| ADDRESS. .. ............. R —

ELECTRONICS LTD. SRR 1

FREEPOST2 Graham Bell House, Roper Close, | '

Canterbury, Kent CT2 7EP. I Signature. . .. ... ... ... ... ... o o o N T

Telophone {0227) 54778 Tolex 965780 I : ¥ 4

| ¥ N N E B B B B B N B B
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U.K. RETURN OF POST MAIL ORDER SERVICE also WORLDWIDE EXPORT SERVICE
BAKER LouDsPEAKTg- BAKER 150 WATT WOOD PLINTH CUT FOR B.S.R. f4.

Size: 16 x 142 x 3%in. Teak Veneered

my ALL PURPOSE (TREEAA%:L.R;" UT FOR B.S.R.
I A
SPEC|AL PR|CEs TRANSISTOR Size: 16 x 14 x 3in. €4_ Silver or Black finish, Post £1.
i MIXER AMPLIFIER TINTED PLASTIC COVERS ALL POST £1.60
Model Ohms Size Power Our Price | Ideal for Groups, Disco, P.A. and Musical instruments. 4 inputs Si 141 % 121 x 3in. £3.50. 16 x 14 3' in. €5,
in Watts speach and music 4 way |z'es ] % 124 x 3in. ; x x 3%in. £5,
Major 12 30 £12 Output 4/8/16 ohm, a.c. o240V, Post 154 x 133 x 4in £4.17% x 93 x 3;'" £3.
Deluxe Mk Il 4,816 12 15 £14 Separate trable and bass controls. £85 £1.60 idag D eyxI2tin. Rosewood sides
Superb 8.16 12 30 £22 100 voit line mode! £14 extra . 18>< 13{->\3|n EB 18 x 124 x 3in.£6.
Auditori 8 1 4 in. wi i .
el S ) R ez BAKER COMPACT 50 WATT AMPLIFIER 18 =T1330x S3in wilistand'uplhingee e
Group 35 8.16 12 40 €12 R.C.S. LOw VOLTAGE STABILISED £2 95
Group 45 4.816 12 a5 £15 qw R PA T
Group 50 4,8.186 12 60 £20 parts and |nstruct|ons with Zener dlode pnnted circuit,
Group 50 8.16 15 75 £30 rectifiers and double wound mains transformer input 2
Group 75 4,816 12 75 £24 40V a.c. Output voltages available 6 or 7. 5 or 9 or 12V
Group 100 8.16 12 100 £29 d.c. up to 100mA or less. Size 3 x 2§ x 1‘{"‘
Group 100 8,16 15 100 £38 Please state voltage required.
Disco 100 8.16 12 100 £29
Disco 100 816 15 100 £35 @, e 2 Bass  Treble  Gain  Maws MAINS TRANSFORMERS AL POST 75p eacn
25&(»250v T0mA 63 2A £3.45
4 CHANNEL TRANSISTOR MIXERS {OEALFOR mscos GROUPS, PUBLICADDRESS 50-0-250 80mA osmf 335\?55 3V 15Av ~” é‘i%‘&
Add musical highlights and sound effects to recor- Two inputs with volume controls. Master treble bass and 350—0—350v 25 6 amp, X
dings. Will mix Microphone, records, tape and tuner olume controls. Suitable for all loudspeakers. £65. Post £1.60. %ﬁg‘;&‘zg’go gA BIV2ACT 63vaA g:
with separate controls into single output. 9 volt R.C.S. SOUND TO LIGHT DISPLAY MK I] HEATER TRANS 6 3V 3A £2 3 amp £2.20
g i o GENERAL PURPOSE LOW VOLTAGE Tapped outputs at
battery operated with swntf:h for four channel mono Compilete kit of parts with R C.S. printed circuit. Three 243 45689 10 12 15 18 24 ‘:m, 38 REciouiPy £8.00
or two channel stereo working. £8.00 1000W channels Will operate from 200mV signal e e 2 0w 0 o
3 g (F A 6 8 10 1 -
MINTMODULE BAFFLETOT = coUlceHEABINETIextalAy KiT =£18.00 3A 68 1012 16 18 20.24.30 36 40 48 60 giz.g
Post £1. i 5A 6 8 10 12 16 18 20,24 30 35 40 48 60 y]
EMI 15 x B8iin. 3way Loudspeaker Systom R.C.S. 10 WATT AMPLIFERKIT 5610, 16v 14 £2:60 12V 100mA £1-30 12V 300mA £1.80.
Sin. Bass, 5in. Middie, 3in. T .3 ¢ This kit is suitable for record players, tape play back, 12V 750mA £€1.75. 40V 2A tapped 10V or 30V £3.50.
in. Bags, oin. Middie, 3in. Tweeter; 3-way Cross- guitars, _electronic instruments or small PA 10-0-10V 2A £3. 40V 2A £3.50, 30V 54 + 34V 2A CT €4.
over '& Ready Cut Baffle. Full assembly instructions Two are The mono kit uses 2 x 18V BA £11. 12-0-12V 2 amp £3.80. 25-0-25V 2 amp £4.80.
supplied. Response 60 to 20000 c.p.s. 12 watt 13 semiconductors. The stereo kit uses 22 semicon- 20-0-20V 1A £3.50. 30V 11A £3.30. 20V 1A £3,
RMS 8 ohms £10.95 per kit. Two kits £20. guc(ors dBothbkllls have ?nmsed fror)lto;‘)znel and volume8 9V 3 amp £3.50. 60V. 40V, 20V 1A £4. 15/0/15V 2 amp £3.75.
i 3 . ass and treble controls. Spec. output into 32-0-32v 6JA £11. 3V 250mA £1.50, 30V 2 amp £3.50.
Suitable Booksheif{Caninet]£0:60leach1ROSHATEO: ohms 7W into 150hms. Response 20¢.s to 30Kc.s. AUTOTRANSFORMERS 115 t0230V ar 230V 10 115V
Size 94 x 3 x 2in. A/C mains operated. 150w £7; 250W £8; 400W £8; 500W £10.
CHARGER TRANSFORMERS input 200/250V for 6 or 12V
Mono Stereo Post 1A £4.25. 3 amp £4. 4A £7.25.
kit £1 2 '50 kit £2 45p FULL WAVE BRIDGE CHARGER RECTIFIERS. 6 or 12V outputs
Easy to build, Full instructions supplied 11A 86p; 44 £1.80. HALF WAVE 12V 11A 38p.
Low VOLTAGE ELECTROLYTICS BLANK ALUMINIUM CHASSIS, 18 s.w.g. Z-;m sides, 6 x 8in.
2.4.5.8,16.25, 3050, 100, 200mF 15V 10p. 500mF  33%s. 1xre £3 b, & o e ba, 13 s Bre by 5, © * O™
SINGLE RECORD PLAYER 129 15p; 25V 20p; 50V 30p. 1000mF 12V 17p; 25V 35p; ALUMINIUM PANELS, 18 swig G x ain. 24p; 8'x Sin. 38p:

Fitted with sov47p,1oov7 . 2000mF 40V 80p; 25V 2500mF 10 x 7in_54p; 12 x 5in $0p; 12 x Bin_70p; 16 x 6in 70p;
i sy s e g Boscriste: S5 | B0V 625 3000 mF 251 7p: 50V 80 2700 6V £1, 14x o Samr 12 15w E171E% 101 €110,

speeds plays all size records. 4700’“' 83v €1 :20; 25V 76p; 35V 85p 5600mt 76v At&a:msa :33:5 w‘chmT e ‘} $ *E 25p
Two for £18. Post £1 one or two. £9.95 £1-75.1200mf 76V 80p. o 12, Bk 2;7'2‘,( Lin- 8p; X x B 95.,,33{;% 3in.
HIGH VOLTAGE ELECTROLYTICS 380 Sin €9.29: 10 [T\30- €2 20in 20181
'uEdW E?R salNGLE PLAYER £24'5° 8/350v 22p 8.8/450v 50p 50,50/300v 50p THE "INSTANT" BULK TAPE ERASER
Model P182 3-speeds flared aluminium turntable. | 16/350v 30p 8+16/450V 50p 32-32/450V 75p Sutable for casseites and ai sizes of &
shaped arm, cueing device, sterec ceramic cartridge. 32/500V 75p 16+ 16/450V 50p 100+ 100/275v 65 13P€ reels ac mains 200 240V £7.50
8.S.R De-Luxe Autochanger with stereo 50/500V £1.20 32-32/350V 50p  150.200/275v 70p Leaflet SAE. Post 75p. .
cartridge, plays all size records. Post £1.60 £20.00 _MANY OTHERS IN STOCK Head demagnetiser £5.00
RADIO COMPON ENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON, U K.
Minimum post30p. Accessand d Sameday Radio Books and Components Lists 20p  Open 9-6 Sat. 9-5 (Closed Wednesday all day). Tel. 01-684 1665

LOW POWER SCHOTTKY TTL- EX STOCK

Great new CroftonTreble Daves e Davies

price 7415174  68p
74L501 13p 741586 m 74L5176 gg
741502 12p 741590 40p 7415190 1
- 741503 13p 741593 70p 7415191 100p
Self contained . ) ) 741504 18 741895 85p 7418192 100p
74LS05 25p 7415107 40p 7415193 100p
74L508 30p 7415109 30p 7415196 100p
MONITOR PCB 741509 20p 74(5112 50p 7415221 100p
741510 168p 7415113 50p 7415244 220p
741511 23p 7415114 50p 74L5245 290p
741512 25p 7415123 80p 7418247 100p
741513 30p 7418126 30p 7415248 100p
741514 40p 7415126 30p 7415249 90p
74L52Q 17p 74LS132 50p 7415251 90p
741821 21p 74LS136 45p 7415273 185p
741526 30p 7415138 75p 7415279 50p
741527 15p 7415139 80p 7415283 100p
741528 P 74151561 45p 7415290 90p
741830 15p 7415153 86p 7415293 100p
741832 17p 7415165 90p 7415298 93p
741537 20p 7415156 90p 7415352 110p
741838 30p 7418157 70p 7415353 110p
741540 17p 7415158 70p 7415366 50p
as . e
7415161 1
Complete with e 741574 33p #2a o 7418374  180p
all leads and scan coil assembly pAIss & 1415163 :% aLSes 1&
Tubes and transformers The unbeatable 10” Aztec,
available separately from stock. compilete and ready to go.
£35.50 £85.00
VERO PRODUCTS VEROBOARD PCBs
THE SOUGHT AFTER Vero Wiring Pen (inc. 1 5pool wire).......248p  2.5" x 5"
2 + Spare Spools .. 85p 2.5" x 3.75
I Spot Face Cutte! 6p 25" x 17
XaHIO S * Vemblosk S o o
UPERBOARD II §3853
All prices ex VAT and P&P Fully constructed at £188. CALCULATORS
(allp ) ly cons e £188.00 oot . =
Texet 1800 Trader 900p
LCD 300 840p

C R 0 F TO N Scientific 2001 ..
TERMS
Please add 35p for P& I'Jalue. 159% VAT to all orders. Export orders no VAT but postage at cost.
3 Prompt delivery on all orders.
Cheques, POs, Money Orders to be made payable to:-

ROMANE ELECTRONICS

Crofton Electronics Limited, 35 Grosvenor Road,
Twickenham, Middlesex. Tel:01 891 1923
64 Newlyn Drive, Sale, Cheshire. M33 3LE
Tel. 061-962 2606
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Now Casio give you

TIME TO SOLVE YOUR PROBLEMS

Be the first with
THE MIGHTY CHIP

“You can count on
Casio”

IT HAD TO HAPPEN! Casio, world leaders in high quality
calculators and watches, combine their talents to bring you
the incredible

C-80 CALCULATOR WATCH

(With finger touch keyboard)

® Hours, minutes, seconds, day, am/pm; And day, date, month, auto
calendar pre-programmed to the year 2009.

® 8 digit calculator, 6+2 digits on double display.

@ Professional 24 hour stopwatch function; measuring net, lap and 1st and
2nd place times to 1/100 second on double display.

® Dual time facility (24 hour clock). Nightlight.

@ Mineral glass face. Water resistant. Black resin case and strap. Dimen-
sions 44.9x35.8x 10.2mm.
12 months battery life from two silver oxide ucc 391.

Only £24.95

(RRP £29.95)

STAR BUYS FROM CASIO

81QS-35B Alarm Chronograph Y

Stainless steel. Mineral
glass. Water resistant.

5 YEAR BATTERY.

Hours, minutes, seconds, day;
And day, date, month and
year. 12 or 24 hour display.
24 hour alarm, hourly chimes.
Stopwatch from 1/100 second
to 7 hours; net, lap and 1st
and 2nd place times.

(£34.95) £29o95

% -36B Chronograph

ess steel.
Mlneral glass.
Water resistant.
5 YEAR BATTERY
Hours, minutes, seconds,
am/pm and day (12 or 24 hour)
Dual time (12 or 24 hour).
Day, date, month and year
calendar, Stopwatch from
1/100 second to 7 hours: net,

lap and Ist and 2nd place umes.

onLY £19.95

MELODY 81
i . (£24.95) £22.95

Clock, calendar, two
musical alarms. countdown
umer. Stopwatch from
1/10 sec to 12 hours;

net, lap, Ist & 2nd place.
Calculator with full
memory, %, square roots.

5/16x44x 24",
4 1 year batterses.
Similar to
illustration MELODY 71
gk

F-80 Alarm (£24.95) £22.95
Chronograph As above but only
Black resin case. one alarm.
Mineral glass. 3/16x33x24".
Water resistant. MQ-12

3 YEAR BATTERY

Hours. minutes, seconds, date,
am/pm: or hours, minutes,
alpha day, date, am/pm.

24 hour alarm. hourly chimes.
Stopwatch from 1/10 second
to 12 hours; net, lap and

Ist and 2nd place. Nightligh

oxLy £19.95

As ML-71 but
without music.
Full month
calendar display.
3/16x3$x23".

£19.95

MQ-6 Micro Card
The Big Digit Midget!
Pocket watch with full auto
calendar, 1/10 sec stopwatch;
net, lap, 1st & 2nd.

8 digit calculator with

% and GT memory.

Stylish fob chain, case.

3/16x 14x23".

£19.95

FX-81 Scientific
£12.95 (llustrated)

As FX-80 but without

standard deviations and R-P,
glllplel‘ E‘ggs‘iled P-R conversions.

e FX-80 (not illustrated)
S " ome p Caser 37 scientific functions,
Mineral glass. 6+2 digit display. Pi, cube
Water resistant. root, 6 levels ( ). 4000 hours

Comprehensive display, hours, battery life from two AA size.

minutes, seconds, am/pm, day $x3x53".

and date. Nightlight.

Stainless steel bracelet. £ l 5 .95

oNLY £14.95 HR-10 Mini Printer. ony 1§x34x6§"

Most office functions plus full calendar printout from 1901 to

F-8C Biack resin cased 2099. 3 way powering.
oNLY £29.95

version £ 1 0.9 5

Send 25p for our illustrated catalogue of Casio and Seiko products.

OUR RETAIL SHOP IS MOVING! PERSONAL CALLERS PLEASE TELEPHONE FIRST

" chimes. Stopwatch from

The “in” pendant for 1980
Winner of the

1980 GIFT AWARD
(Fashion and perkonal accessories)
Features a genuine metal oxide
silicon chip 24 pin dual in-line
integrated circuit, set in a 9ct gold
or a sterling silver clasp.
Approx. 14x4x3/16”. 11 gms
Supplied with leather thong.

Sterling Silver £30
9ct. Gold £69

Latest models

SEIKO Around 30% off?

SEIKO’S STAR BUY FOR 1980
TS2 Alarm Chronograph %j

Comprehensive display of
hours, minutes, seconds,
day, date and month.

24 hour alarm and hourly

1/100 sec to 20 minutes
then seconds to 20 hours.
Upper display - lap times
Lower display — total time.
Audible button operation.
S/steel encased, 8mm thick
plus front buttons.

oNLY £47.50
TS1 Alarm Chronograph

WITH COUNTDOWN ALARM
Hours. minutes, seconds.

Alpha day and date on upper
display; And day, date, month.
Alarm and hourty chimes.
Countdown alarm (upper display).
Stopwatch from 1/100 sec to

12 hours; net, lap and

Ist and 2nd place nmes.

onLY £57.50
TS7 Alarm Chronograph

100m WATER RESISTANT
Suitable for swimming,

water skiing, etc. Time and
calendar functions as TS2.
Identical stopwatch functions
but 10 12 hours. Hourly chimes.
WEEKLY programmable
alarm. INTERVAL alarm
timer up to 16 hours.

oNLY £74.95

TS4 Calculator Alarm

Hours, minutes. seconds,
day; And day. date. month,
am/pm. Alarm (2 tones},
hourly chimes. 8 digit calculator
with constants, delta %. Water
resistant. 2 year battery with

¢ hatch. Approx 9mm thick
+0.5mm for keys.

s/steel £79.95
Gold plated £99.95
TS5 World Time/Alarm

TWO alarms, local and
world time (dual tones).
Hourly chimes. Normally
displays houss, minutes,
seconds, day, or optionally
hours, minutes, day, date,
month. World Time mode
displays an atlas with each
of the 19 time zones
highlighted when selected,
Date and summerume
functions.

s/stecl £79.95
Gold plated £99,95 -
H127 Analogue/Digital {Same as P.E. offer)

Independent analogue watch. Digital watch with calendar,

stopwatch and counter functions.
RRP £95 onLY £69.95

Price includes VAT, P&P. Send your cheque, P.O.

AYCARD Dept. PE, Beaumont Centre, 164-167 East Rd.,

Cambridge CB1 1DB. Tel. 0223 312866

or phone your ACCESS or BARC1
number to:—

TEMPUS
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helped thousands
of ambitious people
to move up into higher paid
3 more secure jobs in the field of
electronics — now it can be your turn.
Whaether 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:
Telecommunications Technicians

Radio, T.V. Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Servicing
Electronic Engineering & Maintenance

Computer Engineering and Programming

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

I Other Career Courses |

A wide range of other technical and professional courses are

available including GCE.

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

Age

To ICS, Dept T273, Intertext House,
London SW8 4UJ

Ius or telephone 01-622 9911 (all hours)

86

SOUTH EAST ENGLAND'S
ELECTRONICS CENTRE

Interested in Electronics? Then why not pay us a
vigit and see our vast range of Test Equipment,

Oscilloscopes, PSUs,
Government Surplus,

VDUs, ICs,

Computer Equipment,

Transistors,

Relays, Motors, Bulbs, Cable Transformers, PCBs,
Resistors, Amplifiers, etc., etc.

* % % THIS MONTHS SPECIALS * * *

Miniature 5V 3 amp PSU,

compact fully regulated,

+ crowbar protection.
£8.50 + P&P 70p

Super value PCB pack.
Contents include |.C's res.
caps etc., etc. Guaranteed
to include TTL and CMOS!
6 Boards, Our choice.
£2.50 + P&P 60p

Wire wrap patch panels
inc. 10 16 pin and 54 14
pin gold plated DIL WW
sockets + 64 TTL and DTL
I.C's dim. 6" x7".

£8.95 + P&P 85p

49 key coded QWERTY
keyboard, 8 bit output,
delayed strobe, 5V rail, TTL
output. Ex-equip. untested.
Supplied with edge conn.
& connection diagram.
£20.00 + P&P £1.60

NE555 10 for £2.40. 741 10 for £1.80. 1N4004 18 for
£1.00.0.125" RED LEDS 12 for £1.00. 2N3055H (RCA)}
4 for £2.25. 1544/1N4148 50 for £1.00. Stock list 50p.
Where P&P not shown please add 40p per order.

Prices include VAT.

¥ ELECTRONIC EQUIPMENT ANO COMPONENTS PURCHASED FOR CASH

% DPEN 9.30 TO 5.30 MONDAY T SATURDAY

% RETAIL AND TRADE

Y NO PARKING RESTRICTIONS Y ACCESS & BARCLAYCARD
. soas e, . 64-66 MELFORT ROAD
IS SO R S A S THORNTON HEATH
ELECTRONCS SURREY. 01-689 7702

ST-45 SPECI 10N
VERTICAL SYSTEM

Sensitivity 10mv/div Sv/div in 9 cal. steps
Bandwidth (3dB}

DC Coupled DC 5MHz

AC Coupled 5Hz-5MHz

Risetime 70usec

Input Impedance 1MQ +22 PF approx. (for all
ranges) 50Q for 10mv/div 50mv/div

Input coupling AC CND DC

Input volts: 400V max.

Accuracy +5%

HORIZONTAL SYSTEM

Time base speeds

50ms/div 1psec/div in 15 cal. steps with X5
Multiplier to 250msec/div and X5 Expansion
10 200nsec/div

External — X sensitivity 1v/div

External — X Bandwidth 500KHz

Accuracy +5%

ACCESSORIES

Passive Probe switched (X1. REF. x10)
100MHz bandwidth £11.50 + VAT

BNC to 4mm Socket Adaptor £2.96 + VAT

£135.

SAFGAN
ST-45

SINGLE TRACE
OSCILLOSCOPE

©® 10mv/div ® 5MHz ® BRITISH
@® CHOICE OF FRONT PANEL ®

TRIGGER

Internal 0.5div {10Hz-2MHz), 1 div (2MHz-
5MHz}

External  100mv  {10Hz-2MHz), 200mv
(2MHz-5MHz)

Bright Line Auto

Trace free runs in absence of signal

Trigger Level selects triggering point

Trigger (+)ve and {—)ve slope selection

FRONT PANEL
Black-Silver-White-ST-45-S The Silver Scope

or
Black-Gold-White-ST-45-G The Gold Scope
GENERAL

Power consumption 10VA approx.

Mains  selection 200V-220V-240V  rms
{40Hz-60Hz)

Weight 10lbs 4.5kg approx.

Case aluminium with black pvc finish and
black handle. front panel white with black
control knobs, black feet and tiit bar.

Safgan Electronics Ltd.,

56 Bishops Wood, St. Johns,
Woking, Surrey GU1 3QB

ORDERS TO: SAFGAN ELECTRONICS LTD.
56 Bishops Wood, St. Johns, Woking
Surrey GU21 3QB or Tel: Woking 66836.

Please send me ST-45-S

ST-45-G Probe

| enclose PO/Cheque

Adaptor

Name

(Goods + 15% VAT + £3.00 p&p}

"Ex VAT UK
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GUHONASONIG electranics

56 FORTIS GREEN ROAD MUSWELL HILL LONDON N10 3HN SO*NZE\‘(“
TELEPHONE 01-883 3705 01-883 2289

£35.00 + VAT
your coundectf conneetion in the world of romponente

INCLUDED FREE
N OW AVAI LAB LE Sample tape with extended
Low cost computer in kit form machine code moditor and
disassembler

U K1 0 1 Price includes RF modulator and

power supply

NO EXTRAS NEEDED ABSOLUTELY NO EXTRAS
SIMPLY HIT NEEDED '
‘RETURN’ AND GO

Also availabel ready assembled,
] tested and ready to go
e only £249 + VAT

August to November ‘79

Build, understand, and program

: . ) Kit price your own computer for

Demonstration At Our Shop only £199+VAT only a small outlay
(enter through stationers)

AVAILABLE SOON
COLOUR ADD-ON CARD
Enable you to choose your foreground, the background colour anywhere on the screen. Flash any character-on the screen at will. Full documentation
and parts in kit form. Phone for details

STOP PRESS

The latest edition of our ‘STOP PRESS’ is now available, and contains an up-to-date price list showing all the items that we stock. Just send an S.A.E. or
phone for your FREE copy. OUr catalogue is still available and if you're one of the few who haven't got a copy, order your FREE copy today.

Dynamic RAMS 8228 4.13 | cA3078S ZN458A 1.36 | 7418107 0.32 | 74t5251 0.96
£ 8251 5.00 | cA3080 X ZNA459CP 2.73 | 7415109 0.32 | 7415253 0.82
1020 2oonsy  oop | 283 893 | ca3080e K PLUS ZN1034E 1.90 | 7aLS112 032 | 7415257 0.82
iR i3 Clamm 1 A R
60 s) 239 CA3082 d H LS114 . d
2?16 2000 872 | Gandiae . CA3086 ! SUPERBOARD II ZNAT16E 4.95 | 7415122 0.69 | 7415261 4.50
MC14411 5.87 | cA3089 A ZNA1344 26.95 | 7415123 0.72 | 7415266 0.37
Static RAMS MM5307 9.38 | CA30900 X O NLY £1 88 .00 + VAT 7418124 1.39 | 7418273 1.70
2102A 1.10 CA3097E LS Series 7418125 0.36 | 7415279 0.57
2102A-2 1.16 | YARTS CA3123E 741500 0.12 | 7415126 0.36 | 7415283 1.09
Jiizas  'Tag |Aveil013 368 ca3izor 0.88 | LM3909N 0.88 | SN76033N 2.0 | 741501 0.12 | 7415132 0.60 | 745289 4.50
21102 116 4"“2"5630013, NC 430 | CA3140E 0.36 | tM3911N . 1.10 | SN76532N 1.56 | 741802 0.14 | 7415133 0.39 | 7415290 . 0.91
2114 5.17 - CA3160E 1.00 | M25281AA  7.50 | SN76544N 1.25 | 741503 0.14 | 7415136 0.36 | 74.5293 0.91
4035 (1000ns} 1.07 CA3600E 2.69 | M25381AA  7.95 | SN76660N  0.75 | 74L504 0.16 | 7415138 0.68 | 7415295 1.30
4045 (250ns)  6.15 ICL7038A 257 | Mc1310P 1.00 | SN76666N _ 0.75 | 74505 0.19 | 74L5139 0.58 | 7415298 1.16
(-”72,354044) 6.93 ICLBO38BC 8.82 | Mmc1312p 1.86 | TAA263 2.20 | 74.508 0.18 | 7415145 0.87 | 7415348 1.39
6810 303 2708 ICLBO38CC  3.40 | MC1314P 3.35 | TAA320A 0.50 | 741509 0.18 | 74LS151 0.81 | 74L5352 1.04
ONLY 1717120 1.90 | MC1315P 5.50 | TBA120S 0.70 | 74LS10 0.18 | 7415153 0.52 | 7415353 0.92
RoWE LF351N 0.40 | MC1327P 0.95 | T8A231 1.00 | 741811 0.18 | 74LS154 1.30 | 7418362 4.21
2513 (U.C) PPl £6.26 + VAT I 0.80 | MC1330P 1.00 | TBA5200 1.00 | 741512 0.18 | 7418155 0.72 | 7415365 0.47
2513 (L.C) 6.25 g LM301AH 0.36 | MC1350P 1.20 | TBA5300 1.50 | 741513 0.37 | 7415156 0.72 | 7415366 0.47
MM5230 4.62 LM301AN 0.25 | MC1351P 1.20 | TBA5400 150 | 741514 0.65 | 745157 0.57 | 74LS367 0.47
LM307H 0.66 | MC1352P 1.36 | TBAS500 1.50 | 741515 0.18 | 7415158 0.57 | 7415368 0.47
CcPU LM307N 0.43 | MC1375P 1.73 | TBA5800 3.76 | 74820 0.18 | 7415160 1.09 | 7418373 0.78
6800 6.01 | Integrated Circuits | LM308N 0.95 | MC1445L 2.95 | TBAGS51 1.80 | 741821 0.18 | 7415161 0.69 | 7415386 0.36
8080 5.08 | 703 (8 pin) 0.95 | LM308 0.55 [ MC1456CG  1.76 | TBA7500Q 2.64 | 741822 0.18 | 7415162 1.16 | 7418393 0.84
9380 zg-gg 709 (8 pin) 0.35 | LM318N 1.95 | MC1458CP1  0.45 | TBASOO 0.83 | 741526 0.18 | 745163 0.69 | 7415668
§802 950 | 709(14pinl 038 | LM319H 2.26 | MC1495L 5.95 | TBA810S 1.10 | 741527 0.18 | 7415164 1.06 | 74LS670
709 (T099) 0.45 | LM322N 2.87 | MC1496P 0.75 | TBAB10AS 0.80 | 74,528 0.18 | 74LS165 0.72
EPRoms 710 (8 pin) 0.36 | LM324N 0. MC3302P 0.65 | TBA820 0.70 | 741830 0.18 | 74LS166 1.65
170250 516 | 710(14pin) 038 | LM339N 0.80 | Mc3340P 1.20 | TBA920Q 1.75 | 741532 0.26 | 74L5168 1.7
2708 6.26 | 710(T099) 0.46 | LM348N 0.90 | MEM780 2.48 | TBAS9S0Q 1.50 | 741533 0.26 | 7415169 1.7
2718 2400 | 711(14pn)  0.40 | LM370N 2.90 | NES3IN 1.00 | TCA270Q 1.00 | 741837 0.23 | 7418170 1.72
711 (T099) 0.87 | LM371H 2.05 | NES4OL 2.07 | TCA730 3.97 | 741838 0.23 | 7415173 0.81
T.V. Controller 739(14pin)  1.80 | LM373N 2.90 | NES55N 0.22 | TCA730 3.97 | 74Ls840 0.18 | 7415174 0.97
SFFO6364 1450 | 741 (8 pin) 0.18 | LM374N 2.90 | NES56N 0.60 | TCA740 3.97 | 741842 0.88 | 74LS175 0.97
741 (14pin}  0.36 | LM377N 1.75 | NE560ON 3.25 | TCA940 1.60 | 741547 0.81 | 74L5181 277
O 741 (T099) 0.42 | LM378N 2.05 | NESBIN 3.95 | TDA1054 1.20 | 741548 0.81 | 7aLs188 0.44
74365 0.62 | 747(14pint 070 | LM379s 3.75 | NE562N 3.98 | TDA1327 0.98 | 741549 0.81 | 74Ls189 2.08
74366 052 | 748 (8 pin) 0.33 | LM380N8 0.85 | NES65N 1.10 | TDA1352 1.38 | 74LS51 0.8 | 74ts190 0.86
74367 052 | 748(14pin) 045 | LM38ON 0.75 | NES66N 1.20 | TDA2020 3.20 | 741554 0.18 | 7415191 0.86 £8.50
%‘1“[’335 g-gg 748 (T099) 0.48 | LM381N 1.45 | NESE7N 1.38 | TLO72CP 0.95 | 74.S55 0.18 | 7415192 1.04
i 988 | 753(87pin 1.50 | LM381AN 2.50 | SAA1024 2.40 | TLO74CN 1.50 | 741573 0.33 | 7415193 1.04 16 for
1089 086 | AY-10212 5.80 | LM382N 1.20 | SAA1025 4.88 | TLOBICP 045 | 741574 0.27 | 7415194 0.86
11598 0.70 | AY-1-5050 1.90 | LmM386N 0.78 | SLa14A 1.00 | TLO82CP 0.95 | 741575 0.40 | 74LS195 0.87 £14.50
T26 190 | AY-1-5051 1.45 | LM387N 0.95 | sL440 2.90 | TLOB3CP 1.05 | 741576 0.27 | 74LS196 0.87
%g : '3‘7’ AY-16721/6 1.95 | LM389N 0.85 | SD6000V 2.98 | TLOBACMN 115 | 741878 0.27 | 7415197 0.87 32§
e 187 | AY-38500 5.00 | LM725CN 2.26 | SN75491N 0.75 | UAA170 1.98 | 741583 0.78 | 7415221 0.82 or
197 187 | Av-5-1224 2.40 { LM1303N 1.00 { SN75492N 0.85 | UAA18O 1.98 | 741885 0.81 | 7415240 2.08 £26.50
T98 167 | AY-6-3507 4.15 | LM1808N 1.95 | SN76001N 0.95 | ZAN404 0.80 | 741586 0.27 | 7418241 2.08 ]
AY-5-4007 1.10 | LM1812N 5.40 | SN76003N 1.98 | ZN414 0.80 | 741590 0.57 | 7415242 2.08
CA3036 1.10 | LM1820N 1.00 | SN76008K 1.80 | ZN417E 1.00 | 741891 0.97 | 7415243 2.08 64 for
Lo 300 | CA3045F 1.40 | LM183N 1.08 | SN76013N 1.10 | ZN423T 1.05 | 741592 0.89 | 7415245 2.50 £49 50
512 200 | cA3046 0.65 | LM3065N 1.50 { SN76013ND  1.40 | ZN424E 1.15 | 741893 0.80 { 7415247 1.09 S
216 208 | CA3053 0.72 | LM3900N 0.50 | SN76018K 1.50 | zNn424p 0.80 | 74LS95 0.81 | 7415248 R ALL . VAT
224 277 | ca3075 2.00 | LM3905N 1.00 ! sSN76023ND  1.30 | ZN425E 3.75 | 741598 1.16 | 7415249 1.09
All prices are EXCLUSIVE of VAT. P ge and packing 30p {comp: charged at cost). CALLERS WELCOME. Hours 9.00am-5.00pm (enter through stationers).
TRADE and EXPORT inquiries welcome. Phone your orders through our ORDER-RING line quoting your A or Barclaycard ber {Min. tel order £5). -
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A complete personal computer
for a third of the price of a

bare board.

Also available ready
assembled for £99295

The Sinclair ZX80.

Until now, building your own computer could
easily cost around £300-and still leave you
with only a bare board for your trouble.

The Sinclair ZX80 changes all that. For just
£79.95 you get everyrhing you need to build a
personal computer at home...PCB, with IC
sockets for all ICs; case; leads for direct
connection to your own cassette recorder and
television; everything!

And yet the ZX80 really is a complete,
powerful, full-facility computer, matching or
surpassing other personal computers on the
market at several times the price. The ZX80 is
programmed in BASIC, and you could use it to
do quite literally anything from playing chess
to running a power station.

The ZX80 is pleasantly straightforward to
assemble, using a fine-tipped soldering iron.
Once assembled, it immediately proves what
a good job youw’ve done, Connect it to your TV
set...link it to an appropriate power source*. ..
and you’re ready to go.

Your ZX80 kit contains...

® Printed circuit board, with IC sockets for
all ICs.

® Complete components set, including all
ICs - all manufactured by selected world-
leading suppliers.

@ New rugged Sinclair keyboard, touch-
sensitive, wipe-clean.

® Ready-moulded case.

® Leads and plugs for connection to any
portable cassette recorder (to store
programs) and domestic TV (to act as VDU).

@ FREE course in BASIC programming and
user manual.

Optional extras

® Mains adaptor of 600 mA at 9V IDC
nominal unregulated (available
separately - see coupon).

@® Additional memory expansion board
plugs in to take up to 3K bytes extra
RAM chips. (Chips also available -
see coupon.)

*Use a 600 mA at.9 V DC nominal unregulated mains

adaptor. Available from Sinclair if desired (see coupon).

88

Two uniqueand
valuable components of the
Sinclair ZX80.

The Sinclair ZX80is not justanother personal
computer. Quite apart from its exceptionally
low price, the ZX80 has two uniquely advanced
components: the Sinclair BASIC interpreter;
and the Sinclair teach-yourself BASIC manual.

The unique Sinclair BASIC interpreter...

offers remarkable programming advantages:

® Unique ‘one-touch’ key word entry: the ZX80
eliminates a great deal of tiresome typing. Key
words (RUN, PRINT, LIST, etc.) have their own
single-key entry.

® Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry of long and complicated programs with

faults only discovered when you try to run them.

® Excellent string-handling capability - takes
up to 26 string variables of any length. All
strings can undergo all relational tests (e.g.
comparison). The 7ZX80 also has string input-
to request a line of text when necessary.
Strings do not need to be dimensioned.

® Up to 26 single dimension arrays.

® FOR/NEXT loops nested up 26.

@ Variable names of any length.

@ BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.

® Exceptionally powerful edit facilities, allows
modification of existing program lines.

® Randomise function, useful for games and
secret codes, as well as more serious
applications.

® Timer under program control.

® PEEK and POKE enable entry of machine
code instructions, USR causes jump to a
user’s machine language sub-routine.

4\\\\\\\\
‘““ AW

WA
A\\\\\\\\\\\\\\\\\\\“‘\\\\“ \\\\“\“““i\ \\\\\‘“\“\\
Q \\\\\\\\\\\ \\\\\\\\\\\

Britain's first comy

"?&u(

\\\\

® High-resolution graphics with
22 standard graphic symbols.

® All characters printable in reverse under
program control.

® Lines of unlimited length.

..and the Sinclair teach-yourself

BASIC manual.

If the features of the Sinclair interpreter
listed alongside mean little to you-don’t worry. 7
They’re all explained in the specially-written
96-page book free with every kit! The book
makes learning easy, exciting and enjoyable, and
represents a complete course in BASIC pro-
gramming - from first principles to complex
programs. (Available separately - purchase
price refunded if you buy a ZX80 later.)

UHF TV modulator.
780-1 microprocessor - new,
faster version of the famous Sockets for TV,
Z-80 microprocessor chip, cassette recorder,

widely recognised as the best

power supply.
ever made.

RAM chips.

Rugged,
flush,
Sinclair

2 keyboarc
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Including VAT.

Including post and
packing.

Including all leads

.and components

Fewer chips,
compact design,
volume production -
more power per pound!

The ZX80 owes its remarkable low
price to its remarkable design: the whole
system is packed onto fewer, newer, more
powerful and advanced LSI chips. A single
SUPER ROM, for instance, contains the
BASIC interpreter, the character set, operating
system, and monitor. And the ZX80’s IK byte
RAM is roughly equivalent to 4K bytes in a
conventional computer, because the ZX80’s
brilliant design packs the RAM so much
more tightly. (Key words, for instance, occupy
just a single byte.)

To all that, add volume production -and . I_-
you’ve that rare thing: a price breakthrough Order Form
that really is a breakthrough. To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.

. . 4 Remember: all prices shown include VAT, postage and packing. No hidden extras.
The Sinclair ZX80. Kit: £79.95.

Assembled: £99.95. Complete!

The ZX80 kit costs a mere £79.95. Can’t
wait to have a ZX80 up and running? No
problem! It’s also available, ready assembled,
for only £99.95.

Whether you choose the kit or the ready-
made, you can be sure of world-famous
Sinclair technology-and years of satisfying use.
(Science of Cambridge Ltd is one of the Sinclair
companies owned and run by Clive Sinclair.)

To order, complete the coupon, and post to
Science of Cambridge for delivery within 28
days. Return as received within 14 days for full
money refund if not completely satisfied.

— g — |
”m Name: Mr/Mrs/Miss

Science of Cambridge Ltd | Aadress

6 Kings Parade, Cambridge, Cambs., CB2 1SN. I " PE/4/80 I

Please send me:

Quantity [tem Item price Total

Sinclair ZX80 Personal Computer kit(s). Price
includes ZX80 BASIC manual, excludes mains
. adaptor. 79.95
Ready-assembled Sinclair ZX80 Personal
Computer(s). Price includes ZX80 BASIC manual,
excludes mains adaptor. 99.95
Mains Adaptor(s) (600 mA at 9 V DC nominal
unregulated). 8.95
Memory Expansion Board(s) (takes up to
3K bytes). 12.00
RAM Memory chips - standard IK bytes capacity. 16.00
Sinclair ZX80 Manual(s) (manual free with every
ZX80 kit or ready-made computer). 5.00

NB. Your Sinclair ZX80 may qualify as a business expense. TOTAL £

1 enclose a cheque/postal order payable to Science of Cambridge Ltd for £
Please print

]
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20R 24V OR 12-0-12V AUTO TRANSFORMERS
O H .
I RA N s F 0 R M E R s + VAT 15/“ PA‘;j? 240lvoits Voltage for step up or step down High Quality Amplifier Modules
Re 12y 24y e PP MM WA Weey £ mplJOW IAL30) T4
0 VOLT RANGE - i
Pri 2201230 Ser DT E 50,2430V CONTINUOUS ZIONE] O ga 030 ‘3 ;g 3”3%3 :13??; W (‘:tta'?())) :ﬂg
T e S 300 o T2V-0 12 RATINGS U] ! 248 3390 4 150 ouisz00220200 579110] 125W (ALZSO)  £18.74
or 15V.0-16V Al voltages given are at full | 85 5 25 6.16 1.10| 67 500 0-115-200-220-240 12.09 1 81
Ret Amps  Price P&P load o 8 3 :‘,’z 1101 84 1000 0-115-:200-220-240 2084 2.39
0 X . t t -
12 ] 2.90 0-90 o8 18 4 2 13 s: 1500 0-115-200-220-240 2561 OA{ W,  Purbeck  osciloscope
3 20 8.35 110 60 VOLT RANGE 116 12 6 9.89 1.52| 95 2000 0-115-200-220-240 3831 O0A| transformer 250-0-250V
20 30 6.82 1.31] Pri 220/240V Sec 0-24-30-40- | 17 16 8 11.79 1.52| 73 3000 0-115-200-220-240 65-13 0A| £.9v:12.9V £7.51.P.&P. £1.04.
21 a0 8.79 1.31] 48-60V. Voltages avaitable 6, 8, | 115 20 10 15.38 2 39 | 80S 4000 0-10-115-200-220-24084 55 0A
51 50 10.86 1.62] 10, 12, 186, 18, 20, 24, 30, 36, | 187 30 15 1972 2391675 5000 0-10-115-200-220-24098 45 0A! NEW RANGE TRANSFORMERS
‘3‘; g g }gig ] g; 40, 48, 60 or 24V-0-24V or 30v- | 226 60 30 40-41 0.A 2 windings - 0-36V-48V/36V-0-36V
gg }g 5 1889 ; gg g;:;o\z Amps  Price pPap 1oovwd°z'5’\ £210| AvO 8 MK5 AVOTEST{METERS r91.5( :,8':2—50 “XZ/ZV o sPsri\(,:'e P.&P.
o 230 31:‘,’3 : 33 124 05 .27 110|200V 4A ‘a8 | AVO 71 = 05 430 4.88 0-76
a2 20.0 32.40 oAl 126 10 650 110400V 4A 85| AVO 73 50. 10 431 8.12 0-99
: 127 20 836 1.31[400V  6A £1.256 | AVO MM5 minor x 20 432 13.36 131
50 VOLT RANGE 125 3.0 1210 1-31 |500V PM7A6 12A  £2.86 | AVO Wee Megger £76.28 | 30 433 16.17 1.40
Pri 220/240V Sec 0-20-25-33-40- | 123 4.0 1377 212 P& P 17p VAT 15% A¥8 Eh’}gs‘z'"smé%“"a"ﬂsm' tester r‘s‘sg 4.0 434 20.65 2.11
50V Voltages avalable 5, 7. 8, 10, 13, 40 50 17.42 1-89 3 ~ 5-0 435 29.30 2.47
15 17 20 3340 or 20V-620V of | 120 6.0 19.87 2.1 |20:000 ohm/V Multimeter | AVO OA116 digital £110.90 | o' 438 36.69 OA.
2BV-035V 121 80 27.92 O.A. |mirror. Scale ranges AC/DC to AVO BM7 Megger 83.76 | oo 437 40.03 OA.
Ref Amps Price P&P| 122 100 32.51 O.A |1000V DC current 10 250ma. :l\llg clamp metre ‘°d3°°A . - 54.80
102 05 3.76 0-90 ) Resistance 10 3 M Ohms vos 18V R
103 10 a57  130| '89 120 3747 OA[5051.71 £14.38. P.&P, | P&P£1:32 15% VAT 0-CTop (1. 8V 5e7.85V)
104 20 z.88 13 £1.00. VAT 15%. Ua3s Meter 500mA 2-30
o 20Kv/(} Ranges to 1000V, 2.5A AC/DC
106 alo 1282 173 ::f\”"s‘og:g\f?z ENOD OF UN§ 0"5“(: 500K Res. In steel case £15-88 P&P £1 32
118 80 22.29 -Isolator 240V 200VA 4-54 £ 1-
Hs 8% 48 G| 62lsolator 240v:240V 250VA  £5.62£1.04 | STECIAL ?Eiﬁ/fr""'te"'st“:sc“'.nLor etk
109 120 31.79 OA | M616 — 240V Screen 1) 13-0-13 1A. 2} 12Vf:125(‘)lr(7)1350 and 465 gl-(l)o hAMcx/ to 1000 vohs. DC
g p { current to resistance to 1KQ size
S S 0 RS [SCAEENED) | M489 240V: 1400V @ 150ma 6.3V @ 4A. 16097 x40mm £8-80. P&P £1-00, VAT 15% MAINS ELIMINATOR
Ref VA Price P&P £5-50 £1.04 'Splie Bobbin Type - 0-12-15- 20 24 30V. Fits into a 13A skt. 3-6-9-12V muitiplug out-
o7 2 7:;; o % M708 - 6K to 3KQ matching transformer SW Ref009 1 Amp £2.98.P. & P.£1 10, let 300ma £4-80 P&P 55p. VAT 15%.
ey oo 8.38 i r 90p 40p 'Ref 0}0 2 Amp £4.65.P. 8 P. £1.10 open
181 200 12.28 1.31| M679- 120V » 2;36V 1-6A £3.00 78p § " "ing. Other spiit bobbin types available SCREENED MINIATURES
}gg 250 ::g; ;?g M865 — 100V Line to 40 10 watts £1.90 60p Ref mA Voits £ Pap
i 350 1283 %.2| M973- 100V Line to 8Q 40 watts £2.9060p |  ELECTRONIC CONSTRUCTION KIT | .. 303 2.83 0.63
185 750 32.03 0A.| M1020 — 0-240V 12-0-12V . 50ma 41p Home e'fc""{‘,;? ‘g“her .s“" simply and | 337 1A 1A 0.6,0-6 3.5 090
156 1000  40.92 0A | M1126 - 120/240V: 9-0-9V . 1A €178 710 | Eordarms An pars oo or Sleotronic organ. No | 13 100 9-0-9 2.38 042
187 1500 56.52 OA | M1165 —0-115-240V: 14V 50 26p 30p | poonng. All pants includad in presentatlon box. { 235 330,330 0-9.0-9 219 044
158 2000 67.99 OA —-0- ma [ P ull instructions and clear diagrams. 207 500 §00 0-8.9,0-8-9 3.08 0-85
159 3000  95.33 OA | NEW- ADCOLAProfessmnal soldering irons to BS3456 Price £8-29 P&P £1-10.VAT15% | 208 1A.1A  0.8.9.0.8.9 3.88 0.90
*Pr 0-220-240V Sec 115 or 240V K1000 - 12 watt long life battery £6.47 + p&p 60p + 236 200,200 0-15,0-15 2.19 0-44
State sec. volts required. PANEL METERS 214 300,300 0-20,0.20 3-08 0.90
KZ2000 ~ 14 watt stainiess steel shin £6.72 + p&p 60p 43mm . 43mm 82mm . 78mm | 221 700{DC) 20-12-0-12-20  3-78 0.90
CASED AUTO TRANSFORMERS | + VAT 8286‘;‘),\ g'gg oo, e';o 206 1A 1A 0-15-20-0-15-27 x28.08 1-10
1Y USA earthed flat pin socket out- "M etal Oxide Resistors tW 5% TR4 (Electrosil} 0 mA 598 0im 6170 1237 o000 104 5,2 1001020 24 301 110
VA Price P& P Ref | 390Q/470€/5100/5600/8200/1K/1K1/1K2 9 30Vd 5.95 0 30v 6:70 | 239 so 12:0-12 .88 0 43
29 885 103 50w | 1K6/1K8/2K/2K4/3K/16K/20K/22K/24K/4TK/B2K/ VUind Fanel48mmrTasmm 260 [224 500 6 219 044
150 11:00 1.31 4w | 100K/t 10K/120K/130K/180K/220K/270K/300K, Carriage 76p. VAT 15% I e ct ron i cSs Ltd
250 12.56 167 69W | £1.50/100 30p P &P. +VAT in 100s only ’
1(5)(0)(3 gg;; ;gg gzw e 3. THE MINORIES. LONDON E¢
1500 33.02 OA 93w | Antex Soldering trons 15W, 25W 4.58 L TELEPHONE 01-484 3316
2000 33.97 OA 95w | Safety Stand £1.75P &P 520 each Prices correct 31/1/80 [N

TUBE 57471 ons

[ ELECTRONIC ROTOR |

Two speed organ rotor simulation plus a
three rhase chorus generator on a single
p.c.b. (8"x5”). Kit includes alt components/
1C sockets throughout/mains operation and
stereo headphone. Driver p.c.b. Easily inte-
grates with existing organ.

COMPONENT KIT - £89

KEYBOARDS

We believe that we have located the best
manufacturer of square front Keyboards, as
used in our Kits, and can also supply
Keyswitch hardware including the industry
standard soft plated contact springs.

49 NOTEC-C £23.80
High Quali El i Musical 73 NOTE F-F £37.00
Instruments_under the personal super- 88 NOTE A-C £45.00

vision of Spoclahn Designer A. J.

All Keyboards are easily cut to provide your
BOOTHM. required length and compass. guantity en-
JOANNA 72 & 88 PIANOS dapfegsicon:

J. BIRKETT

{Partners: J. H. Birkett. J. L. Birkett)
Radio Component Suppliers
25 The Strait, Lincoln. LN2 1JF

QUAD COMPARATOR LM 339 with data @ 50p.
HIGH SPEED CMOS HEF 45 188F @ 85p, 5 for £2.
SPECIAL 5 NPN DARLINGTON PAIRS in 14 DIN DIL Packaged HFE 5000, 10 voit
500mA with connections @ 50p.
TTLI.C's 7400, 74L00, 7410, 7430, 7453 All at 10p each, 6 for 50p.
SUB-MINIATURE SINGLE POLE CHANGE OVER TOGGLE SWITCHES ¢ 50p.
20 PHOTO TRANSISTORS AND DARLINGTONS untested assorted for £1.
MIDGET 6 to 12 voit RELAYS S.P.C.O 5 amp Contacts at 80p.
ON-OFF TOGGLE SWITCHES with Long Paddle Dolly @ 36p.
10 WATT STUD MOUNTING ZENERS 18v, 22v, 33v, 68v, 100 Volt Ali at 36p each

SPECIAL PAPER CAPACITORS 10uf 370V.A.C. @ £1.50, 135uf 290V.A.C. @ £8.

MULLARD POLYESTER CAPACITORS .1uf 160v.w., at 20p doz.

OP-AMPS MC 1439G at 40p each. 3 for £1.

BRIDGES 100 PIV 1 amp @ 20p, 200 PIV 4 amp @ 80p, 50 PIV 20 amp @ £1.30.
POLYESTER CAPACITORS 63v.w., 1uf @ Bp, 4.7uf @ 10p, 10uf @ 18p.

THYRISTORS 10 amp Type, 100 PV @ 28p, 400 PIV @ 85p, 800 PIV ¢ 85p.
UNIJUNCTION TRANSISTORS 2N 4871 @ 22p, 2N 6029 ¢ 28p, MEU 21 ¢ 22p, MU

Six and 73 Octave Electronic Pianos with
unique Touch Sensitive Action as used in the
P.E_ JOANNA, which electronically simulates
piano key inertia — a feature not available in
any other design. Build this widely aclaimed
professional instrument, for either domestic
or Stage use, from our top quality Compo-
nent Kits.

SIX OCTAVES - £195
7} OCTAVES - £220

P.E. STRING ENSEMBLE

The versatile String Synthesizer with a fan-
tastic sound at an economic price. Split
Keyboard facility with a range of impressive
voices.

COMPONENT KIT - £164

P.A.’s - SPEAKERS - CABINETS
Um(s can be supplled to add to the Piano

its,
S\ags Cab:nets and portable \ubular legs.

BUILDING SERVICE

We are specialists in Electronic Piano
Manufacture and can build your Piano for you
- see lists.

INFORMATION

Please send S.AE. quoting items of interest.
Telephone BARCLAYCARD orders can be
accepted, ail prices include V.A.T., carriage &
Insurance

VISITS
Are welcome by appointment, otherwise Mait
Order Only.

EXPORT
Enguiries welcome — in Australia please con-
tact JAYCAR (Sydney).

Back un TELEPHONE advice is available

from the Designer to supplement the

clbo:r Il‘nstructlons included with the
ve

CLEF PRODUCTS (ELECTRONICS)
LIMITED

(Dept. PE) 16, Mayfield Road, Bramhall, Cheshire SK7 1JU.
061-439 3297

4894 a 22p, 6GE4JDBE29 @ 22p, TIS 43 Type ¢ 22p.

12 WAY PLASTIC BARRIER STRIPS 5 amp @ 30p, 4 for £1.

50 BC 107-8-9 TRANSISTORS untested assorted @ 60p.

NKT 274 NEWMARKET PNP TRANSISTORS ¢ 10p, 6 for 50p.

MINIATURE 12 WAY CERAMIC TAG STRIP ¢ 15p.

PRECISION METAL FILM RESISTORS 0.5% in the following vaiues, 32, 39, 39.2, 68,82,
82,5, 100, 121, 150, 270, 330, 332, 360, 365, 470, 562, 619, 620, 680, 681, 700, 750,
820, 909, 910, 1K, 2.15K, 2.2K, 3.01K, 3.9K, 5.1K, 6.2K, 10K, 18K, 75K. 160K, 200K, 392K,
597K, 600K, 1.2 1M All at 8p each.

WIRE WOUND POTENTIOMETERS 2 watt, 2K, 5K, 10K, 4 watt, 100K. All at 30p each.
MOS PRE-AMPLIFIER ).C. TAA 320 with data @ 36p.

50 OC 71 TRANSISTORS untested for 76p.

10 ASSORTED PUSH BUTTON BANKS less knobs for £1.30.

50 SILVER MICA CAPACITORS assorted for 75p.

STUD MOUNTING DIODES 100 PIV 10 amp @ 186p, 100 PIV 20 amp @ 26p.

PLASTIC BC 108 TRANSISTORS at 6 for 50p.

TANTALUM BEAD CAPACITORS 6.8uf 35v.w., at 12 for 75p.

0.9 OHM FIXED RESISTOR 100 WATT on Ceramic Former @ 75p.

PLASTIC POWER NPN TRANSISTOR 8D 207 90W e 58p each, BD 187 4 amp @ 26p,
8D 175 @ 25p.

IRON CORED L.F. CHOKE 2 M.H. 4 amp for L.T. Smoothing @ 50p (P&P 20p).

MAINS TRANSFORMERS 240 volt input. Type 1. 24 voit tapped 14 voit lamp e £1.30
(P&P 25p), Type 2. 30-0-30 Volt 500mA @ £1.30 (P&P 25p), Type 3. 45 volt 6 amp e £4.50
(P&P 95p), Type 4. 20 volt 1 amp twice, 10 voit 1 amp twice @ £4.50 (P&P95p), Type 5. 45
volt 2 amp, 45 volt 500mA e £3.50 (P&P 85p), Type 6. 16 voit 2 amp @ £1.80 (P&P 25p),
Type 8. 30 voit 1.75 amp @ £1.80 (P&P 25p).

-WIRE END DIODES 1N 4001 @ Bp, 6 for 28p.

Please add 20p for post and packing, unless otherwise stated, on
U.K. orders under £2. Overseas postage charged at cost.
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It’s faster and more thorough than classroom learning: you pace
yourself and answer questfons on each new aspect as you go. This
gives rare satisfaction - you know that you are really learning and
without mindless drudgery. With a good self-instruction course you
become your own best teacher.

Understand anltal Electronics

In the years ahead digital electronics will play an increasing part in
your life. Calculators and digital watches mushroomed in the 1970's
-soon we will have digital car instrumentation, cash cards, TV
messages from friends and electronic mail.

After completing these books you will have broadened your career
prospects and increased you knowledge of the fast-changing world
around you.

DIGITAL COMPUTER LOGIC AND
ELECTRONICS £7.50 i

This course is designed as an
introduction to digital electronics and
is written at a pace that suits the raw
beginner. No mathematical
knowledge is assumed other than the
use of simple arithmetic and decimals
and no electronic knowledge is
expected at all. The course moves
painstakingly through all the basic
concepts of digital electronics in a
simple and concise fashion: questions
and answers on every page make sure
_that the points are understood.
Everyone can learn from it - students, engineers, hobbyists,

housewives, scientists. Its four A4 volumes consist of:
Book 1 Binary, octal and decimal number syst ; conversion b 1 number systs
conversion of fractions; octal-decimal conversion tables.

Book 2 AND, OR gates; inverters; NOR and NAND gates; truth tables; introduction to
Boolean algebra.

Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates, dual-input
gates.

Book 4 Introduction to pulse driven circuits; R-S and J-K flip flops; binary counters; shift
registers; half-adders.

DESIGN OF DIGITAL SYSTEMS £11 50

This course takes the reader to real
proficiency. Written in a similar
question and answer style to Digital [ ¥
Computer Logic and Electronics, this
course moves at a much faster pace
and goes into the subject in greater &
depth. Ideally suited for scientists or Lgsg

engineers wanting to know more

about digital electronics, its six A4

volumes lead step by step through

number systems and Boolean algebra

to memories, counters and arithmetic

circuits and finally to an

understanding of calculator and

computer design.

Book 1 Qctal, hexadecimal and binary number systems; conversion between number
systems; representation of negative numbers; complementary systems; binary multiplication
1 and division.

Book 2 OR and AND functions; logic gates; NOT, exclusive-OR, NAND, NOR and exclusive-
NOR functions; multiple input gates; truth tables; De Morgans Ltaws; canonica! forms; logic
conventions; karnaugh mapping; three state and wired logic.

Book 3 Half adders and full adders; subtractors; serial and paralle! adders; processors and
arithmetic fogic units (ALUs); multiplication and division systems.

Book 4 Fiip flops; shift registers; asynchronous and synchronous counters; ring, Johnson
and exclusive— OR feedback counters; random access memories (RAMs) and read only
memories (ROMs).

Book 5 Structure of calculators; keyboard encoding; decoding display data, register
systems; control unit; program ROM; address decoding; instruction sets; instruction
decoding; control programme structure,

Book 6 Central processing unit (CPU); memory organization; character representation;
program storage; address modes; input/output systems; program interrupts; interrupt
priorities; programming; assemblers; computers; executive programs; operating systems and
time sharing.

Flow Charts and Algorithms

are the essential logical procedures used in all computer programming
and mastering them is the key to success here as well as being a
priceless tool in all administrative areas -presenting safety regulations,
government legislation, office procedures etc.

THE ALGORITHM WRITER’S GUIDE £3.75

explains how to define questions, put them in the best order and draw
the flow chart, with numerous examples.

Microcomputers are coming - ride
the wave! Learn to program.

Millions of jobs are threatened but
millions more will be created. Learn
BASIC - the language of the small
computer and the most easy-to-learn
computer language in widespread
use. Teach yourself with a course
which takes you from complete
ignorance step-by-step to real
proficiency with a unique style of
graded hints. In 60 straightforward
lessons you will learn the five
essentials of programming: problem
definition, flowcharting, coding the
program, debugging, clear
documentation. Harder problems are
provided with a series of hints so you
never sit glassy-eyed with your mind a blank. You soon learn to tackle
really tough tasks such as programs for graphs, cost estimates,
compound interest and computer games.

COMPUTER PROGRAMMING IN BASIC
£7.50

Book1 Computers and what they do well; READ, DATA, PRINT, powers, brackets, variable
names; LET; errors; coding simple programs.

Book 2 High and low level languages; flowcharting; functions; REM and documentation;
INPUT, IF....THEN, GO TO; fimitations of computers, problem definition.

Book 3 Compilers and interpreters; loops, FOR....NEXT, RESTORE; debugging; arrays;
bubble sorting; TAB.

Book 4 Advanced BASIC; subroutines; string variables; files; complex programming;
examples; glossary.

THE BASIC HANDBOOK £11.50

This best-selling American title usefully supplements our BASIC
course with an alphabetical guide to the many variations that occur in
BASIC terminology. The dozens of BASIC ‘dialects’ in use today
mean programmers often need to translate instructions so that they
can be RUN on their system. The BASIC Handbook is clear, easy to
use and should save hours of your time and computer time. A must
for all users of BASIC throughout the world.

FORTRAN COLORING BOOK £5.40

If you have to learn Fortran (and no one actually wants to assimilate
it for the good of the soul) buy this book. Forget the others-this one is
so good.it will even help you understand the standard, dense, boring,
unintellible texts.”” New Scientist.

A.N.S. COBOL £4.40

The indispensable guide to the world's No. 1 business language. After
25 hours with this course, one beginner took a consulting job,
documenting oil company programs and did invaluable work from the
first day. Need we say more?

GUARANTEE - No risk to you
If you are not completely satisfied your money will be refunded on
return of the books in good condition.

Cambridge Learning Enterprises, Unit 29, Rivermill Site, FREEPOST,
St. lves, Huntingdon, Cambs PE17 4BR England.

Please send me:-
....Digital Computer Logic & Electronics @ £7.00
....Design of Digital Systems @ £11.50
....Algorithm Writer's Guide @ £3.75
....Computer Programming in BASIC @ £7.50
....BASIC Handbook @ £11.50
....Fortran Coloring Book @ £5.40

....A.N.S. Cobol @ £4.40
Al prices include worldwide surface mailing costs (airmail extra)
IF YOUR ORDER COMES TO OVER £18, DEDUCT £2
Cheques/PQ’s payable to Cambridge Learning Enterprises or charge
to Access/Barclaycard/Diners Club/etc
ACCOUNT MO L o vttt et et e tite s s s e s eiiaanas
Telephone orders from credit card holders accepted on 0480-67446.
Overseas customers {inc Eire) use credit card, or bank draft in sterling
drawn on a London bank, or International Money Order (add f1
handling charge.)
Name ............. YY) IY R ER + EEEEE

Cambridge Learning Enterprises, Unit 29, Rivermill Site, FREEPOST
St. Ives, Huntingdon, Cambs PE17 4BR England
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Write,telephone orcall. Access or Barciaycard accepted

BCY71 IN4002
TRANSISTORS BCY72 IN4003 TRIACS
with internal 741502
mz?gg g: trigger dlac 741503
AC128 15p | BF200 Ea 3 | Jhcoov &op 75 | 7435
ACHETK 30p | BF336 6A 400V 60p 75p | 741811
ACIBEN 30 | BEX30 DPTD 6A 600V 86p 90p | 741820
Asui 2 | B Led's 8A 400V 86p 90p | 741830
B 2 1 8A'600V 72p 95p | 741832
AF127 35p | BFY50 125Red 10p | S0 S00Y 725 o8p | 74rs4s
ASZ17 120p | BFY5I 125 Orange 10p | 1084 1 IARa2 F
BAlS4 505 | Brveo Z6h | 2hea ™ Job | 18a400v 108p  120p | 741355 288 | @IL SOCKETS
P BSX19 80p | 2Gresn 10p | 15A 600V 126p 138p | 741574 39
8109 LI 1 B RS 741575 46p
P : 741576  39p i 1 4000 70 1
LR 70 | 80308 4 s 7472 25p | 74885 83p | 13°m 1% | 4583 pris e
8C108C 76 | 0C29 89, 7474 20p | 741590  36p | 16pin 13p 4002 4072 19p
86136 155 | 0643 50p | Displays 7400 9p 7475 27p | 741583 79 | 20pin 28p | 400 4073 199
BC140 gp | 2% 188 | o gi0p | 2401 B0 7880 M| JHISH4 A | apm  go | o7 aors 1%
ECi 30p, | NS5 2% | 727 1608 | 7403 9p 7486 2 7418123  65p pin
400 4077
e 3%p | 2N1132 g | 160p | 7404 10p 7491 3P | 748133 a3em oos 2081 e
BEAT ep | 2N161 120 | 78 1568 J40e o0 7433 o0 | 742135 b MEMORIES Ao aans 1.
BC149- 1 MNay s 7407 30p 7494  63p | 7413151 89p a0 305 1300
GeTASE % 1 5829194 208 7408 17p 7495 63p | 7415155 98 [ 5100  108p | 4015 4412 86p
BC159 op | 2N2221 180 | REGULATORS 309 JL LY ";gg 748186 &p 1S4 do0p | 4016 4445 174
P
Boes 3% | 2Na3cE 138 1 7808 57p | 7432 17p 74121  28p | 743185 eep | 4027  276e | 4017 4502 e
BC167A 10p | 2N2369 14p P 4116 750p p
BC178 128 | 2n2892A 20p | 7812 57p | 7413 25p 74122 36p | 7415168 139 4019 4511 132p
Bis e | fNied s | als G |4 g gai M| jasii o a2t U
P P 14
BC182 8p | 2N2904A 15p | 7824 57p | 7417 25p 74154 8o0p | 74LS190 110p 4022 4515 220p
LM340T5 74p | 7420 14p 74157 60p | 74L5192 115p EPROM 4023 4516 108p
LM34078 7. 7427 28p 74161 85p | 7415194 1 4024 49p 4520 a%p
LM340T15 74p | 7430 14p 74175 63p | 7415195 1 2708 750p | 4025 4522 1295
LM340T18 74p | 7433 22p 74180 84p | 7415196 2716 32009 | 4026 159p 4526 125p
7905 140p | 7438 26p 74181  151p | 7415197 1 4027 9p 4531 1259
7912 140p | 7422 agp 74191 80p | 7415257 4028 4555 92p
7915 140p 7447 50p 74192 80p 7415260 4029 4556 69p
7918 140p | 7450 15p 7419 80p | 7418273 PU" 4030 49, 4581 269p
7924 140p | 7451 15p 74194 80p | 7415367 p CPU'S 4034 169p 4582 115p
LMa20T5 }:33 7470 ‘30p 741500  1ip | 7415378 159 Mic3880 1250p | 393 99p 4584 69p
4042 4585 9%p
LM320T15 149p L 1 l 1 Mk 3881 7 43
[Masons 145, | [ MEMORIES EPROMS cPu's] [ OPTO ]| ixee) Teer | doig
BC548 op | 2n4427 2046 4
4049
RFACE COMPONENTS LIMITED, 4050 36pP&P
b4 DIODES OAKFIELD CORNER pS CAMORE ROAD ,7AMERSHAM ,7BUCKS HP66SU 4082 ADD:’TAJ)“M
299, 4053
BCro 9% | e 10p HONE:02403 22307. TELEX:83778 405
BCY70 IN40O1 4p 4069

]Jn 1u

MINIATURE MAINS TRANSFORMERS

JONES ELECTRONIC SUPPLIES

Top quality. Sp!it bobbin construction’ will give 4-5V-0-4.5V at 250 MA.
14", all sorts of uses. ONLY 90p.

1000 uf, IOUV, Radial, 13" x 2". ONLY 70p. 3 for £1.50.
BD131's 4 for £1.00

3 for £2.20.

Doa’t Lat Your Environment Dahysrate You!

Buy our Honeyewel! Humidity Contrelier.

Membrane actuated. very sensitive, {7 shaft. 250V, 3.754
Contacts. Ideal for greenhouses, centrally heated homes,
offices etc. Build your own humidifiers or alarms. Fraction of
original cust 90p ea. 3 for £2.

20mwn ANTI SURGE FUSES
630mA, 800mA, 1A, 1-24A, 164, 2i, oA, 3.15A. 12 of
one type £1. 12 of each type £7. 100 of one type £7. 100
of each type £48.

TRANSISTOR PACKS ﬁ*
100. Full spec, new and marked. Includes BC148, BC1B4L,

20 ASSDRTED ZENER DIDDES
1 watt and 400MW. £1.50

Ilﬂ MIXED DIQDES
includes: Zener, power. bridge, germanium, silicon etc.
All full spec. £4.95

MEQ412, BF274. BC154 stc, etc. £4.95

200 as above and includes AC128. 2N30S5. BFYSD,
80131, 8F200 wc. £8.95

Buy bulk and save money, thess packs are worth at lsast
double.

ULTRASONIC TRANSOUCERS
Transmitter and receiver. 40 kHz 14 mm.dism £4.25 pair.

P/B SWITCH BANKS

6 x 6 POLE REED RELAYS DN BOARD
12V ideal for burglar alarms, model raitways etc. £2.45

Thess cest a fertuns! Were mada for various music centras.
Includes independent and interdependent tatching types multi
pole /o etc. Can be modified. Can't be reposted. 3 Bamks for £1

MINIATURE REED SWITCHES
We are the cheapest! 12 for £1.00 100 for £420

BULK BARGAINS, STOCK UP FOR SUMMER

300 mixed } & § watt resistors £1.60
150 mixed § & 2 watt resistors £1.50

G.E.C. UHF TRANSISTOR TV TUNERS
Rotary type with slow motion drive, leads and aerial socket.
£1.50 3 for £3.50 "for G.EC. 2010 series etc.”

[ 300 mixed capacitors, madern, most types £3.75
| 100 mixed ceramic and plate caps £1.20

400 mixed film resistors £2.95

100 mixed caps £2.2U

MAKE CHEAP BATTERY ELIMINATORS
Fully shrouded mini mains transformers. 240V in 6-0-6V at
100 MA out. Complete with mains lead and plug, ex new
equip.90p

25 pots and prasats £1.50
25 presats. skelston etc. £1.20

DE LUXE FIBRE GLASS

PRINTED CIRCUIT ETCHING KITS
Includes 150 sq ins. copper clad F/G. board. 1 Ib ferric
chionde. 1 dalo etch resist pen Abrasive cleaner. Etch tray
plus instructions. Special Price £4.95
11b FE. C3. To mil. spec. £1.25
5 1 FE. C1. To mil. spec. £5.00
150 sq. in. Single sided board £2.00
150 sq in. Double sided board £3.00

300 printed circuit components £1.50

100K MINIATURE THUMBWHEEL SLIDER POTS
Very neat, can be banked side by side. Ideal for v. cap
tuning, graphic equalisers etc. 10 for £1

d MINIATURE LEVEL/BATT. METERS 200pA
F.S0 as fitted to many cassette recorders 60p

40p P & P on ail shove itsms. Chequs or P.0. with order to:

SENTINEL SUPPLY, DEPT. PE.

149A BROOKMILL RD., DEPTFORD, LONDON, SE8

ASHTON ROAD, OLDHAM, LA
Tel: 061-652 9879, Telex: 668 250
ALL PRICES INCLUDE VAT
Shop open Mon., Thurs., Frid. 9 am-7.30 pm.
Weds. & Sat. 9 am-6.00 pm
Stockists of Lekirokit Breadboard, Vero, CMQOS, TTL, Resistors, Capacitors etc.
Leech Amplmers & Speakers
Barrel Kits 99p each.

BK1 8 Rotary switches {3 position) p&p 30p
BK2 20 500K Q presets p&p 20p
BK3 5 push 1o make switches p&p 25p
BK4 410220 6 amp power transistors p&p 20p
BK5 25 TTL devices p&p 20p
BK6 5 thyristers 2N5061 .8 amp 400V p&p 20p
BK7 50 assorted diodes, inc. zenners p&p 20p
BK8 50 assorted NPN/PNP transistors p&p 20p

MAKE YOUR OWN KEYBOARDS

ML3 individual keyboard switch with re-cappable top allowin
d|V|d183I Only {1-10) 30p each. {11-20) 27p each. {20-100} 2
per 1

Ni-cad batteries to mllltary spec., high dlscharge re-charge capabilities in parallel
AA 1-25 p&p 20p each

C 2-90p&p 20p each

D 3-50p&p 20p each

lettering by in-
each.P&P 30p

i 20 VDRs and thermistors £1.20

. 100 Hi-wattage resistors wirewound stc. £2.20 high quality arm. S shaped Low comphance
100 ics. nice valees £2.20 Universal SME type Head € nell. Cofnplete with
300 printed circuit resistors £1 anti-skating device. gglr\élﬁc £15.95

92

HI-FI TONE ARM BARGAINS

- from Britain’s Leadmg Audlo Store

ARISTON 8A 1000w mass

AUDIO TECHNICA AT-1007
S’ shaped arm. Low comphiance magnesium
universal head shell. Low capacitance heads. High

trackability. SOMIC PRICE £29'95
ALL LEADING MAKES OF HI-Fl and MANY OTHER ACCESSORY
\BARGAINS AVAILABLE FROM THECOMMUNICATIONSCENTRE:
ALL GOODS SUPPLIED WITH FULL -
gVEAHs GUARANTEE

BARCLAYCARD, DNERS CLUS & AMEMCAN

access.
ERPAESS WELCOWE INSTANT CREDH FAGTIE
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Be it career, hobby or interest, like it or not
the Silicon Chip will revolutionise every human
activity over the next ten years.

Knowledge of its operation and its use is vital.
Knowledge you can attain, through us, in simple,
easy to understand stages.

Learn the technology of the future today in
your own home.

- [ELECTRONICS

| Erom watches to sophisticated | 'TFRPCOURSE,

Learn to draw and

| understand circuits Dlﬂtal Electronics adds scope ELECTRONICS
to hobby or career. 7 .
ease rush me details of your
Carry out over ELECTRONICS COURSE
40 experiments. s
S —— Name
COMPUTER

ATECHNOLOGY |
yous ovn. Siﬁéeci’h‘?p%{é%?amme 'BROCHU

9 Gl

Block Caps. Please
Post now, without obligation to:

E
:

]

 British National Radio
No previous knowledge is necessary. 18 Electronics School.
— Just clip the coupon for a brochure : P.0.Box 156, Jersey, Channel Isles

1
. PER 4
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The new

Toolrange
catalogue

S gt

still the only
catalogue
of itskind

The New Toolrange Catalogue is still the
only comprehensive single source of
electronic tools and production aids.

The product range has almost doubled
since last year and now over 2,000 tools,
toolkits and service aids are illustrated in
full colour.

Products from over 100 top manufacturers
are available from stock.

Over 60,000 catalogues are now in
circulation. If you don’t have one simply
write, telephone or telex Toolrange for your
free copy.

toolrange

Upton Road, Reading, Berks. RG3 4JA
Telephone: Reading (0734) 22245 Telex: 847917

94

40pn  40p| 4028  46p|7492  40p

.| LINEAR 4029 828|7493 38 [BC2123 12pfZTX301  18p
.’,E{,‘EES sooroR | Clkcutrs (4030 806|744 a1p |Bots ian|zaz or
400 mW) TRADELIST | 709 4035 187p17435 48y 14y 29
(27V'“ 710-14  33pf 4041 707 58p | B Ay 27
-7V 10 33V 7818 22p|4042  10p[74100  90p 27p 19
% 747-14  48p| 4043 8074105 43p |8 2 22y
VERD ELECTROLYTIC | 748.5  44p|4044  B84p[74107  26p 14p 169
CAP (25V) CA3018 70p| 4047 87p(74109 4dp 14p 16p
BOARDS 1uF to S0uF 8p) CA3028A 85p|40438  558[74110  agp 159 21p
(017 Copper)| 68uF. 100uF  8p| CA3046  70p| 4049 35p|74121  26p 15p 17
2.5"x5" Bbp| 150uF CA3054 70p(4050  44p|74122 4fp 18 28p
3.75"x 5" 220uf 105] CA3080  75p| 4066 50p|74123 45 18 3bp
85p 470uF 1351 CA3130  90p| 4069 18p|74125 3% 58p 25
1000uF  22p &\5'45140 45p 48;% ::n mgg 22 ?2
1IN 65p|a p
RESISTORS LSSON  8c|a0sy/ 18 )741a1  Gop 20p
W E12) LM3D1AN 32p{4510 100p |74145  §6p 35p
ohms 1-5p LM308N 80p[4511  100p {74150  78p 20p
to 10 Mohms | prigE LM318N 200p{4516  100p 74151  a8p 359
RECTIFIERS | (M324N "74p4518  100p|74153  43p a0p
PRESETS 1A/50V 22 M339N 60p{4520 100p |74154  S0p 25p
0-15 Wi wwov P (1m348N 90p[4528  100p [74155/6 46p 17
{015 Wer)) 1 A10 0 |M3TIN 175 74157 ' 43 0p
100 chms 2A/400V s5p LM38ON  90p 74160/1 64p 55¢
to 2 Mohms8p M38IN 140p m 74162/3 64p 23p
BRI, e B -
POTENTI- | voLTAGE ”’”Séo.’u"?"" 74012 13p 20p
OMETERS ;‘gggluTD;is LM3909N 7 7:32/4 :g:
IW carbon MC1496P 8
Y ooy 78121 7oy | RSP g ra0s 2t
2.2Mohm | 731824 J0p INEsss  2sp) JAO09 1%
L 7905 90p [NES56  60p 3p
Log and Linear | 7912/15 90p [NEses  140p 741! 18
30p| 7918/24 908 | TRAcd s 2009 | 1412 ;;;
IBABIUSH:: 114 3
CERAMIC 0/DISFMY IN414  100p 7:;3/7 25¢
CAP S 81034 2008 oy &
(50v) Wan7: }:3: a0 20
220F to 47nF | Tygng on 7428 250
2p( LEDs: 7430 14
b b [owos (73 B
POLY- o B 18
I 4000 74378 2
STYRENE | ™ow e 1S00Y, mlian® Ta TSN
CAP 4006 T0p) 7441 56p | Al TIPI6E 2800
{E12 50V} DIODES 4007 18917442  51p TP4IA su.';
10pFto 1nf | DAY7 Bpa00s  BIPI74d3a  80a) Traoss  ste
DAg1 8 fa009  40pj74a5 75 X107
5p) IN4148  4p [4010  420/7446  68p axios ,3’
IN316 6p [4011/2 18pj7447 55p
IN4D02  4p | 4013 40p| 7448 62p
a gl sl
7453
Egt“snn IN5404 * 16p {40186 Adp| 7460 Ig: ADD 35pFORP&P
I AT I
15
220, 333:"; ;: I)ll':l)l:l(ETllsII :g;g ;‘!;;: ;473 za: BC159 DELTA TECH
470 474 2 1
o | e flen gl 62 NAYLOR ROAD
S m | men i LONDON N20 OHN
st 2| japn 244025 18| 745
0 3§
47uf 29 | J8pn  28p| 4007 00| 7491 2 P MAIL ORDER ONLY

SAE for complete lsst

DISPLAY LIGHTING KITS

Each unit has 4 channels {rated at 1KW at

240V per channel] which switch lamps to
provide sequencing effects, controlled manually
or b{ an wllonal Dpto~|solated audio input.

Th|s kit features a bi-
directional sequence, speed of
sequence and frequency of
direction change being
variable by means of poten-

tiometers. Incorporates
master dimming con-
trol. £14.60
DLZ1000K

A lower cost version of the
above, featuring unidirectional
channel sequence with speed
variable by means of a preset
pot. Outputs switched only at
mains zero crossing points to
reduce radio interference to
minimum. £8.00
Optional Opto Input
DLA1 60p

555 Timer 213
741 Op. Amp 19
AY-§- 1224 Clm:k £2.60

AY-5-1230/2 Clock/Timer £4.20
AY-3-1270 Thermometer
ICL7108 DVM (LCD drive)
LM377 Dual 2W Amp
LM379S Dual 6W Amp
LM380 2W Audio Amp
LM382 Dual low noise preamp

LM386 250mW low voltage amp 75
LM1830 Fluid Level Detector £1.50
LM2907 f-v Converter £1.40
LM3308 LED Flasher/Oscillator 5!
LM3911 Thermometer £1.2
LM3814 Dot/Bar Driver £2.10
MMS57 160 {stac) Timer £5.90
MM74C311 4-digit display controlier £6.50
MM74C315 7-segment-BCD converter 98p
MM74C326 4-digit counter with 7-seg cutputs  £4.50
$5668B Touchdimmer £2.50
$9263 Touchswitch 16-way £4.85
TBAB00 5W Audic Amp 58p
TBA810AS TW Audic Amp 85p
TDA1024 Zero Voltage Switch £1.00
TDA2020 20w Audio Amp £2.86
ZN1034E Timer £1.80

All 1€s supplied with data & circuits. Data sheets only Sp

BARCLAYCARD  Ap

components

specification. Add V A.T

RATE TO ABOVE

VISA

pointment.

TK. ELECTRONICS (PE) 106 Studiey Grange Road. London W7 2LX. Tel 01 579 5794

P.&P Mail Order - Callers welcome by ap-

DIGITALVOLTMETER/
THERMOMETER KIT

Based on the ICL 7108.
This Kit contains a PCB,
resistors, presets,
capacitors, diodes, IC and
0.5” liquid crystal display.
Components are also
cluded to enable the basic
DVM kit to be modified to a
Digital Thermometer usin,
a single diode as the sensor. Requires a 3m.
9V supply. (PP3 battery) £20.75

0.1" Red
0.1" Green

0.2" Yellow

0.2" clips
Rectangular Red
Rectangular Green
Rectanguipr Yellow

OISPLAYS

DL304 Red 0.3” c.c. pin com-
patible with DL704 70p
DL307 Red 0.3" c.a. pin
compatible wnh DL707 70
DL847 Red 0.8” {pin comp. DL747) c.a.£1 Bs

OLB50 Red 0.8" ¢.c. (pin comp. DL750} £1.
OL727 Dual 0.5" c.a. Red £1

[0 400V Piastic Case (Texas)
3A 49 P
8A 58p ZOA 1685p
12A gop 25A 190p
r BAwith trlgger 80
BA isolated tab Gg;
© Diac 18p

{Low Profile Texas)

8pin 8p 18pin 17p

14p|n 12p 28pin 24p

16 pin 14p 40pin 36p
Soldercon Pins 50p/100

brand new and to
.T. AT CURRENT
PRICES PLUS 35p

A
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STARCHASER 4000
THE NEW FOUR CHANNEL LIGHTING CONTROLLER

® 4 channels 750W each @ over 1000 different sequ-
ence patterns and effects @ 3 alternative sound triggers
® A.G.C. ® simulated strobing @ zero reference triac

4 CHANNEL SOUND TO LIGHT SEQUENCE 3 CHANNEL AUTO SOUNDTO LIGHT
CHASER - 4LSM1 ¢ 3 RCA8A Triacs » 1000wperch- | CAFL 6 £17.50 :‘

annel » Switched master control
<for sound operation from 2Wto « RCA 8 Amp Triacs #
* 125W » Speed control for fixed 500W per channel * 2
' #rate sequence from 8 per min- channels flip fiop, 1 chan-
- ute to 50 per second = Full nel sound to light = Fully
logic integrated circuitry automatic via built in mic
with optical isolation for + No connection to amplif-

ot

Front!nel, size:
6% 'x4%". £7.75.

PRICE INCLUDES VAT. P+P FREE

TO ORDER BY POST. Make cheques/P.O.s payable to TUAC LTD. or quote
Access/Barclaycard No. and post to TUAC LTD. 119/121 Charimont Road, London SW17 9AB.

i TUAC B8

amplifier protection, ier necessary.

STOP PRESS!

NOW AVAILABLE — THE FANTASTIC NEW TUAC
STEREO AND MONO MIXERS. Send for details.

FOR QUR
FREE 28 PAGE CAT-
ALOGUE, PLEASE
ENCLOSE A STAMP.

TUAC MAIN DISTRIBUTORS {(Callers Only)
Birmingham, George Matthews, 85/87 Hurst Street,

London, Garland Bros., Deptford Broadway, (Tel: 01-6924412).

London, Session Music, 163 Mitcham Road, Tooting,
TUAC Ltd., 119/121 Charlmont Road, SW17 (Tel: 01-672 3413}

Tel 01-672 3137/9080 Luton, Luton Disco

We accept telephone orders from Access/Barclaycard Holders. Phone 01-672 9080.

Mon-Sat 10am to 5.30pm. Closed Wed.
Centre, 88 Wellington Street, {Tel. 411733).

Manchester, A1 Music, 88 Oxford Street, {Tel: 236 0340).
Middlesborough, Salcoglen, 43 Borough Road, {Tel: 242851).
Watford, Component Centre, 7 Langley Road, {Tel: 45335)

NEW 1980 RADIO
AMATEUR’S HANDBOOK

by A.R.R.L. Price: £8.00
WORLD RADIO T.V. HANDBOOK 1980

Price: £9.50
UNDERSTANDING MICROPROCESSORS
by Texas Instruments Price: £4.25
MICROPROCESSOR COOKBOOK
by M. F. Hordeski Price: £4.85
HOW TO USE INTEGRATED CIRCUIT LOGIC
ELEMENTS
by J. W. Streater Price: £4.45

DESIGN OF OP AMP CIRCUITS WITH
EXPERIMENTS

by H. M. Berlin Price: £5.65
THE ACTIVE FILTER HANDBOOK

by F. P. Tedeschi Price: £6.50
280 ASSEMBLY LANGUAGE
PROGRAMMING

by L A. Leventhal Price: £5.50

DESIGN OF PHASE LOCKED LOOP
CIRCUITS WITH EXPERIMENTS

by H. M. Berlin Price: £6.35

ADVENTURES WITH MICROELECTRONICS
by T. Duncan Price: £2.30

* ALL PRICES INCLUDE POSTAGE *

THE MODERN
BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON W21INP
Phone 01-402 9176

Closed Saturday 1 p.m.
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MAIL ORDER
ADVERTISING

British Code of Advertising Practice

Advertisements in this publication are required to
conform to the British Code of Advertising Prac-
tice. In respect of mail order advertisments 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 re-
tain proof of postage/despatch, as this may be
needed.

Mail Order Protection Scheme

If you order goods from Mail Order adver-
tisements in this magazine and pay by post in ad-
vance of delivery, PRACTICAL ELECTRONICS
will consider you for compensation if the Adver-
tiser should become insolvent or bankrupt,
provided:
{1} You have not received the goods or had your
money returned; and
{2} You write to the Publisher of PRACTICAL
ELECTRONICS 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 in-
form us. When you write, we will tell you how to
make your claim and what evidence of payment
is required.
We guarantee to meet claims from readers made
in accordance with the above procedure as soon
as possible after the 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 adver-
tisements are excluded.

Codespeed Electronics

P.0. BOX 23, 34 SEAFIELD ROAD,
COPNOR, PORTSMOUTH, HANTS,,

PO3 5BJ

8 DIGIT 0.1 LED DISPLAY muitiplexed, common
cathode. 99p each. DIGITAL ALARM CLOCK
MODULE with 0.7* display. With data £5.99 each.
4 DIGIT CLOCK L.C.D. 0.5” digits, supplied with
data, £4.99 each. MM5316 digital alarm clock chip
with data £2.29 each. REJECT CALCULATORS
Untested, but good vatue for spares. £2.60 each. LED
WRISTWATCH 1.C. Mostek MK5030, with dats 95p
each LED WRISTWATCH DISPLAY type DIS501
0.1" digits. With data 95p each. SUPER SAVER
Purchase an MK5030 and a DIS501 for only £1.50
the pair. NOTE the MK5030 and DIS501 are housed
in a ‘legless flatpack’ style package and require some
fairly fine soldering. 20 KEY KEYBOARDS calcutator
keyboards, 2 for 99p {not for use with NORTEC4204
calc. chip). 4 DIGIT 0.8” LED DISPLAY common
cathode, with data £3.76 each. DIGITAL MULTI-
METER CHIP MM5330 i.C. to build a 47 digit multi-
meter. With data £3.49 each. SUPER QUALITY
JACK SOCKETS " (6.35mm) jack sockets, manc
23p each, stereo 25p each. SLIDE POT KNOBS
please state colour required, 11p each. ROTARY
VOLUME CONTROL KNOBS nice style. 18mm
diam. Black with coloured cap. Please state colour
raquired, 18p each. 10 LED DISPLAYS Untested
material. 0.1” digits, common cathode. 95p. 6 DIGIT
0.1” LED DISPLAY muitiplexed, common cathode,
99p. 5565 TIMER !.C. with data and applications
bookiet, 23p. POLARIZING FILM max. 19" wide any
length, Only 2p per sq. inch Any size cut. SLIDER
SWITCHES 2 pole, change over. 15p each. PUSH
BUTTON SWITCHES spring loaded (momentary)
with one n.o. contact 14p each. CALCULATOR CHIP
Nortec 4204, 4 function ard constant. With data 80p.
2102 MEMORIES Dynamic memones for your
micro’s. With data 95p each. WRISTWATCH L.C.D.
supplied with polarizers and data sheet, 89p each

NEW CATALOGUE (No. 7) NOW AVAILABLE.
SEND MEDIUM S.A.E. FOR YOUR FREE COPY.

POST & PACKING PLEASE ADD 35p
{OVERSEAS ORDERS ADD 90p}
ADD 15% TO THE TOTAL OF
V.A.T. GOODSANDP&P.

Full SATISFACTION GUARANTEE onallitems.
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AITKEN BROS

35, High Bridge, Newcastle upon Tyne

Tel: 0632 26729 EXP300

550 contacts with two 50-point BUS
bars. Size 152 x53mm. £6-96.

e PROTO-BOARD 6 KIT
N 630 contacts, four 5 way binding posts,
EXP300 PBE Kit accepts up to 6 14 pin DIPs. £10-98,

CSC LOGIC PROBES

LP-2 ECONOMY PROBE

Min. pulse width 300 nanoseconds, 300 KQ input
impedance, tests circuits up to 1-5MHz. Detecting pulse
trains or single-shot event in TTL, DTL, HTL, and CMOS cir-
cuits. £20.-96.

LP-1 Memory Probe £35-66
LP-3 High Speed Memory Probe £56-78
CSC catalogue available. Please send S A.E.
CALSCOPE SUPER6 £186-30

A portable single beam 6MHz bandwidth oscilloscope with
easy to use controls. High gain to 10 mv/cm and wide time
base range from 1us to 100 ms/cm. Full specification to re-
quest. Please send S.A.E. Professional scopes you can afford.
CALSCOPE SUPER 10 £251.85

A dual trace 10MHz instrument of the very highest
performance and quality. It has an accuracy of 3% which is
achieved by the use of buiit-in stabilised power supplies
which keep the trace rock steady over a wide range of mains
fluctuations. Full specification on request. Please send S.A.E.
TE20D TECH R.F. SIGNAL
GENERATOR

Accurately covers 120 KCS to 500 MCS in 6 bands. Directly
calibrated. Variable RF attenuator 240 VAC. Size
140x215x 170mm.

Price £52-50 {£50-58 to callers).

TE22D TECH AUDIO GENERATOR

Sine & square wave audio generator. Sine wave range —20
cps to 20K cps in four bands.

Square wave range 20 cps to 15K cps in four bands 240V
A.C. Size 140x215x170mm.

Price £63-31 (£61-31 to callers).

TMK 500 MULTIMETER 30,000 o.p.v. AC
volts 2-5, 10, 25, 100, 250, 500, 1000. DC volts.
0-25, 1, 2.5, 10, 25, 100, 250, 1000. DC current
50pa, 5MA, BOMA, 12 amp. Resistance O-6K,
60K, 6MEG, 60MEG. Decibels. —20 to + 56 db.
Buzzer continuity test size, 160 x 110 x 55MM.
Batteries & leads included.

PRICE £25.95.

CSC EXPERIMENTOR BREADBOARDS

No soldering moduiar breadboards, simply plug components in and out of letter/number identified
nickel-siiver contact hotes. Start small and simply snap lock boards together to build breadboards of
any size.

SINCLAIR DM350 £83.95
SINCLAIR DM450 £114.95
Size 256 x 148 x40mm.

DM360 34 digit display DM450 4} digit display. Both
provide six functions in 34 ranges. D.C. voltage 10V to
1200V (100uV on DM350) A.C. voltage 100pV to 750V.
D.C. current 1nA to 10A. A.C. current 1nA to 10A resistance
10mQ to 20MQ {100mN opn DM350). Accessories for
DM350 & 450 as for DM235 below. Full spec. on request.
Please sand S.AE.

Sinclair PFM200 frequency meter

Size 157 x76x32mm.

Range 20Hz 1o 200MHz. Accessories and illustration as for
PDM35 below. £67-985.

SINCLAIR PDM35

DIGITAL POCKET MULTIMETER

DC volts {4 ranges) 1TmV to 1000V AC wvolts 1V to
500V DC current {6 ranges) 1nA to 200MA.
Resistance {5 ranges) 10 to 20 MEGQ. PRICE
£39.95 AC Adaptor £4-25 de luxe padded carry-
ingcase £1.95 MN 1604 Battery £1.28.

Size 167 x 76 x32mm.

SINCLAIR DM235

BENCH-PORTABLE DIGITAL

MULTIMETER.

DC volts (4 ranges) 1mV to 1000V AC volts (4

ranges) TMV to 750V AC & DC current 1pa to

1000MA Resistance {5 ranges) 1Q to 20 MEG Q.

PRICE £60-98. Carrying case £8.95. AC adap-

ttor/charger. £4-25. Rechargeable Battery Pack.
8.95

Size 265 148x40mm.

PANEL METERS

DIMS 60MM x 45MM. 50p amp, 100y amp 1MA,
5MA, 10MA, 50MA, 100MA, 500MA. 1 amp, 2
amp, 25V dc, 30V dc, 50v AC, 300V ac, "S”, "VU"
50-0-50pa, 100-0-100pa, 500-0-500ua. PRICE
£5.95.

DESOLDERING TOOL £6-45
SUCTION PUMP.
Ed jon Establish Orders Accepted.

PHONE OR SEND YOUR ACCESS OR
BARCLAYCARD NUMBER
ALL PRICES INCLUDE POSTAGE AND VAT.

| SOME THINGS
YOU CAN
DO WITHOUT..

but the

HOME RADIO
CATALOGUE

is Top Priority for
every constructor

@ About 2,500 items clearly listed and indexed.

@ Profusely illustrated throughout.

® 128 A-4 size pages, bound in full-colour cover.

@ Bargain list of unrepeatable offers included free.

@ Catalogue contains details of simple Credit Scheme.

HOME RADIO (Components) LTD.,
Dept. PE,, P.O. Box 92, 215 London Road, Mitcham, Surrey.
Phone 01-648 8422

3300A

SANSEI LOGIC PROBES

TESTS TTLAND CMOS

POWER SUPPLY 5-18v DC

HI (RED) LO (GREEN) LED'S

INPUT FREQUENCY DC to 300KHz
INPUT IMPEDANCE 1 MEGOHM
SUPPLIED COMPLETEWITH 16p &
1p ICCLIP

CONNECTOR, PROBE CAP & VINYL
WALLET

GUARANTEED FOR 12 MONTHS
£15.85 INCL. P&P and V.AT.

Send Cheque/P.O. to:

TABRIGHTLTD,

Bevan Road, Brockmoor, Brierley Hill,

West Midlands, DY5 3TP  Tel: 0384 74433

STORAGE CABINETS
™~

Metal Cabinets 12" wide x 53"
deep, finished blue with trans-
parent plastic drawers.

Type H No.of Drawers Price
(ins) Sm Medige

1118 11 15 2 1 £10.75
1633 16 30 2 1 £13.75
1838 18 35 2 1 £15-75
2236 22 30 4 2 £17.85
2260 22 60 - - £17.95
Access/Barclaycard welcome
Prices include VAT and Post. Cheque/P.0. to:
Millhill Supplies (Tools),
35 Preston Crowmarsh, Benson,
Type 1838 Oxon OX9 6SL.

Please write your Name and Address in block capitals

NAME

°
|
i
ADDRESS .
1
|

HOME RADIO {Components) LTD., Dept. PE {Regn. No
P.0. Box 92, 216 London Road, Mitcham, Surrey. London 812966

POST THIS COUPON
with cheque or P.O. for £1.30
> o a» o» o» o ﬂ

b4
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Another projects book in the 110" series*

10 IC timer projects for the home constructor

Jules H. Gilder

Covers in detail the basic operation of the 555 timer IC that will enable you to design
your own circuits using this device

Divided into three sections describing the basic modes of operation as a monostable
device, astable device and logic element

Descriptions of applications include timer-based instruments, automotive applications,
alarm and control circuits, and power supply and converter applications

1980

126 pages

£3.95

Newnes Technical Books

Borough Green, Sevenoaks, Kent TN15 8PH

*If you are not familiar with previous books in this series for the home constructor, write to the publishers for a free
colour brochure of all their hobby ist books

OHIO SCIENTIFIC SUPERBOARD 2
50Hz modsl for UK tv sets. Full kevboard and
cassette interface. Uses your tv as a vdu. 8K
basic. 4K ram. Fully assembled £188 + 15%
AT, post free.

: XXX XN EX

pecial
board these items are at the reduced
the bracketed prices. Add 15
extra ram

£31.95).
£14-74). Case £19 (£21).
K3

*****¢<

¥ ¥ X
SINCLAIR PRODUCT
PFM200 £51.95, case £3-40, adaptor
£4-03, connector kit £11-27. Microvision TV
£91.44, mains adpator £6-88. PDM35
£34-23, mains adpator £4-03, case £3:40.
DM350 £76-70, DM450 £102-17, DM235
£56.56. Accessories for all 3 models:-
rachargeable batteries £7-99, mains adap-
tor/chsrger £4.03, casa £8-40, Enterprise
prog calculator £19.95. New SC110 10MHz

oscilloscol e -95.

COMP! GAMES

Chess champlon 6 £49-95. Chess challenger
7 £84. Checker challenger 2 £46. Star chess
£62. Grandstand video entertainment com-
puter £79.95. Videocarts £12-60. Philips
G7! Vldeopak home computer £149.
Vidoepaks £12-95. Atari Videocomputer
£147. Cartridges £14-85 (excsp! chess
£43-95 and backgammon £33-95).

TV GAMES

Tank battles kit £8:-34. AY-3-8500 chlg
£3-00. kit £4-26. Stunt cycle AY-3-876

chip £13-71, kit £4-95. 10 game paddle 2
AY-3-8600 chip £10-25, kit £7-03. Racing
car chip AY-3-8603 £13-63. Modified shoot
kit £5.28. Rifle kit £5.27. Colour generator

it £9.05.
MAINS TRANSFORMERS
6-0-8V 113 £2-60. 9-0-9V 76ma 76p, 13
£€2-22, 22 £3- 94 12-0-12V 100ma 92p, 1a
£2.80. 15-0-15V 1a £3.15.
JC12 AND JC20 AMPLIFIERS
Integrated circuit audio amplifier chips with
data and printed circuits. JC12 6 Watts
£2-08.JC2010Watts £3-14.
CONTINENTAL SPECIALITIES
PRODUCTS
EXP300 £6.61. EXP350 £3.62. EXP325
250840EXP650 f4-14. EXP4B £2.64. LP2

PRINTED CIRCUIT MATERIALS

PC etchlng kits:- ecomomy £2-42, s!endsrd
48. 40 sq ins pcb 45p. 1 Ib FeC1 £1.30.

Etch resist pens:- eoonomg 50p, dalo 84

Drill bits 1/32” or 1mm 30p. Etching dlsh

92p. Laminate cuttter 90p.

BI-PAK AUDIO MODULES

AL30A £4.08. PA12 £8.38. PS12 £1.58.

-33. Sl £
£6-06. Stereo 30 £21-57. ALBO £7:71.

1 offer:- If bought with super- »*
price shown first. Also sold se 9garate0y at ¥
Modulator and power supply kit £4-95
£7-95). £25.74 x
Cassette recorder £12 13 %
¥ X% ¥ ¥ NN

S-DECS AND T-DECS

S-Dec £3-79. T-Dec £4-59. u-DecA £4-69.

u-DecB £7-16.

BA‘I’I’ERV ELIMINATORS

3-w s with switched ou gut and 4 way

multl-jac - 3/44/6V 100ma £2-39, 6/74/9V

300ma £3.14. OOma radlo gpas with press

stud connectors HV £ 57, 43V

£3-57, 9+9V £4.79, 6+6V £4.79, 4}4»4 A

£4.79. Cassette recorder mains unit 74V

100ma with 5 gm din plug £3.57. Fully

stabilized type 3/6/74/9V ma £5-89. Car

convenovs 12V de Ingut output 9V 300ma
g % 00ma £1-19, output

3/4-}/6/7-}/ /12v BOOma £2-66.

BATTERY ELIMINATOR KITS

100ma radlo types wlth £press-stud connec-

tors 43V 9V £1.49,

41 +4) E\ 92 6+6V £1.92,9+9V £1.92.

Ca: ssette ty e 74V 100ma with din pIu

7/B§/1 1/15714/1 7/21/25/28/347FV

Q. Car convertor input |2V
de, output 6/7~}/9V 1A stabilized £1-35.
STABILIZED POWER KITS
The first price is for kit without transformer,
the bracketed price includes transformer.
T!'L, computer sup Iy 5V 2A £2-95 (£6-45),

£10-32). 8-way types
3/4%/6/7}/9/1 2/1 5/1 BV 100ma
(£2-50), 30).
b Varlable voluige models 2-18V
100ma £2-12 (£2- 1 30V 1A £3-18
(E 20) 1-3(’\/ 2A £4 98 {£11-24).
OMPONENTS

1N41480 9p. 1N4002 2-9p 1N4004 3-4p.
BC109B 5- Sp 723 14 dil 33p NE555 8 dil
24p. bc183, bc213, be547, bc549 4-9p.
bc182 be184, be212, be214, bc548 5 Sp
up31c u79320 36p. tipdic 40p.
bd13 p. plastic equiv bey72 Sp fuses
ZOmm x 5mm cartridge -15, -25, -5, 1,2, 3,

z;z«ckblow 1p, anti-surge 3-6p.
resnstors 5% {W E12 10R to 10M 1p, O-
for 50+ of cme value ’polyester capucnors
250V 015 g
.022, 033mf 3 3p 047mf 3 5p, 15 2
-33, -47mf 4.9p, polystyrene capacitors E1 F)
63V 10 to 1 pf 3p, 1n2 to 10n 4p.
ceramic capacitors 50V E6 22 fto 47n 2p.
electmlytlc capacltors 50V - -5, 1, 2mf
5p, 5 10mf 5p, 16V 22, 33mf Sp 47,
68mf Sp 100mf 6p, 330, 470mf 9p,
1000mf 10p. zeners 400mW E24 2V7 to
33V 7p. preset pots subminiature 0- 1W horiz
or vert 100 to 4M7 7p. potentiometers ﬁw
4K? to 2M2 Iog or lin single 27p, dual 7
é— ic sockets 8 dil 8-7p, 14
il 10- lp 16dll 2

el
.&-

SWANLEY ELECTRONICS Dept. PE
32 Goldsel Rd., Swanley, Kent BR8 BEZ,
Mail order only. Please add 30p postage.
Prices include VAT unless stated. Lists 24
post free. Overseas customers deduct 13
Official credit orders welcome.
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ELECTRONIC

Do something PRACT!CAL about your future.
Firms all over Britain are crying out for qualified people. With
the right training, you could take your pick of these jobs.

Now, the British Institute of
Engineering Technology will train
you in your spare time to be an
Electrical Engineer.

You risk nothing! We prom-
ise to get you through your
chosen course—or.refund your
fee!

So, join the thousands who
have built a new future through
home study Engineering courses.

Courses in
C &G Elect. Technicians
C & G Elect. Installations
Telecomms. Technicians Exams
Television Servicing
Radio Maint. & Repairs (BIET)
Pract. Radio & Electronics
Plus over 60 other
home study Courses.

POST COUPON FOR FREE 44 PAGE GUIDE

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Aldermaston Court, Dept. TEES0

NAME (Block capitals please)

Reading RG7 4PF.

ADDRESS

Other Subjects

POSTCODE
AGE

Accredited by CACC

Member of ABCC

L---
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58486).

SMALL ADS

The prepaid rate for classified advertisements is 24
pence per word (minimum 12 words), box number 60p

extra. Semi-display setting £8.00 per single column in classified advertisements are
centimetre (minimum 2.5 cms). All cheques, postal correct at the time of closing
orders etc., to be made payable to Practical Electronics for press, readers are advised to
and crossed “Lloyds Bank Ltd”. Treasury notes shouid check with the advertiser to
always be sent registered post. Advertisements, together check both prices and

with remittance, should be sent to the Classified availability of goods before

Advertisement Manager, Practical Electronics, Room
2337, IPC Magazines Limited, King's Reach Tower,
Stamford St., London, SE1 9LS. (Telephone 01-261

NOTICETO
READERS

Whilst prices of goods shown

ordering from non-current
issues of the magazine.

ANY REQUESTED SERVICE SHEET £1 + Large S.A.E. Ful
repair data any named TV £5.50 {with circuits, layouts etc.
£7). SAE brings newsletter, bargain offers, etc. AUSPEL,
76 Church St, Larkhall, Lanarks ML9 IHE.

AERIALS

RECEIVERS AND COMPONENTS

SERVICE SHEETS

T & J ELECTRONIC COMPONENTS — Quality Components —
sensible prices. Same day service. Send a stamped ad-
dressed envelope for full list. 98 Burrow Road, Chigwell,
Essex 1G7 4HB.

SURPLUS Stocks of Electronic Components at less than
wholesale prices. SAE brings free lists. Bardwell Ltd., 212
Studley Lane, Dronfield-Woodhouse, Sheffield, S18 5YP.

P.C.B.s Paxolin 104" x 43" 4-£1.30. 12" x 94" 85p. 16" x
114 £1.40.0.5. 10" x 84" 85p. Fibre Glass 12" x 8" £1.70.
14" x 6” £1.60. 131" x 113" £2.50. D.S. 104” x 7" £1.36.
8" x 7"£1.15. Three Assorted M.C. Meters £2.50. 300 small
components, trans. diodes £1.60. 7 Ibs assorted components
£3.76. List15prefundable. Post 20p. Insurance add 15p.

J.W.B.RADIO

2 [~ Sale,C M33INL

100 ASSORTED Components 115p. 100 assorted resistors
75p. 100 assorted capacitors 150p. 50 reed switches 200p.
10 mains neons 50p. 20 Micro Switches 150p. Add 25p
P&P. DURRANTS, 9 St. Mary’s Street, Shrewsbury,
Salop.

TURN YOUR SURPLUS Capacitors, transistors, etc., into cash.
Contact COLES-HARDING CO., 103 South Brink,
Wisbech, Cambs. 0945-4188. Immediate settlement.

COMPONENTS AT SILLY PRICES. 1000 mixed resistors £3.60.
SAE Lists. W.V.E.3, Craigo Farm, Tintern, Gwent.

| BRAND NEWCOMPONENTS BY RETURN )

Electrolytic Ca non‘IGV 25V, 50V,
oS e

10 Mids. 5p.

N A T {8OV—8pl. 100-—7p. (50vV—8p).
220—8p. | 10p). 470—11p.  (40V—16p).
1000/] s_v—15p 1000/2 V—18p.  1000/40vV—36p.
14p.

- :22. 0:47. 1.0 « 35V @ 8.3V —
z/35v 4 7/25V—16p. 10/25v ° 15/16V—20p.
zznsv 33/10v, 47/6V, 68/3y & 100/3V—30p.
15/25V, ~ 22/28v, 47/10V—3Bp.  47/16V—60p.

Subminiature Ceramic Caps. E12 Series 100V,
2% 10 pf. to 47 pf—3p. 56 pf to 330 Df

10% 390 pf to 700

Vertical Mounti Cer:

Pl.t. SOV.
E12 22 pf. 1o 1000 pf. E6 1500 pf. to 47 pf—Zp.
Polvstyrane E12 Snnu 63V. Horiz
10 pf. to 820 pf—3p. 1000 pf to 10000 pf—4p.

Miniature Polvastor 250V vm Mtg E6

-01 to -068—4ap, —6{ 33 -47—10p.
.68 — ‘IZp 10—— ‘lg Zp 22— p‘
M Iar (Poly-st-r) Film 100V Verti

SERVICE SHEETS from $0p and S.A.E. Catalogue 25p and
S.A.E. Hamilton Radio, 47 Bohemia Road, St. Leonards,
Sussex.,

BELL'S TELEVISION SERVICES for Service Sheets on Radio, Tv,
etc £1.00 plus S.A.E. Colour TV Service Manuals on request.
S.A.E. with enquiries to B.T.S. 190 Kings Road, Harrogate,
N. Yorkshire, Tel:(0423) 55885,

FOR SALE

P. E. JOANNA Complete with Teak-Finished cabinet. Fully
geste;l and in complete working order. £200 o.n.o. Tel: O1-
48

M.E.K. D2 Microprocessor Kit. Brand new, not built, still in
makers packaging. £150. C. Thomas, 1 Hyfrydle,
Letterston, Haverfordwest, Dyfed, Wales.

FOR SALE Practical Electronics. August 1967 to November
1978, 18 copies missing. Offers. Sheffield 339522,

NETASPARK BY MICROSTATE LIMITED: HIGH PERFORMANCE
Inductive Discharge Electronic Ignition for Cars/Motor-
cycles with 12v negative-earth coil ignition. Easily fitted,
neat robust Unit incorporates accurate timing-light, contact
bounce suppression etc. Built, Tested: £16.50 (inc. P. &
VAT). MICROSTATE, 5 Northfield Close, Fernhill Heath,
Worcester, WR3 7XB.

PRINTER-OLIVETT! TE300 on stand with keyboard and paper
tape input/output: Plus Bailey Bi-Directional Interface.
£495. Halt, 4 St. Paul’s Court, Kettering.

PE. STRING ENSEMSBLE, Clef Cabinet, music stand,
expression pedal. £225. Also minisonic 2, cased and
working + waveform converter. Needs setting up properly.
£175. Woodward, 64 Roman Way, Stoke Bishop, Bristol.

NEW BACK ISSUES of “Practlcal Electronics” available 80p
each Post Free. Open P.O./Cheque returned if not in stock
~ Bell’s Television Servnces 190 Kings Road, Harrogate, N.
Yorks. Tel: (0423) 55885.

AERIALBOOSTERS
Improves weak VHF Radio and Television
reception.

B45-UHF TV, BII-VHF Radio. B11A-2 metres
For nextto the set fitting. Price £6.

SIGNALINJECTOR
A complete range of AF and RF frequencies
up to the UHF Band. Price £5.00.

S.A.E.for Leaflets. ACCESS
ELECTRONIC MAILORDERLTD,
62 Bridge Street,

Ramsbotton, Bury, Lancs, BLO 9AG.

WANTED

REQUIRED: Circuit Diagram and/or Manual for Erskine
%abo}l}atoglfs Oscllloscope Type 13. (Ref: 108/825). Reply
ox No

WANTED P.E. Rondo Facias and Pre-Amp switch. Carlisle
38772. After 6.45.

EDUCATIONAL

TECHNICAL TRAINING
Get the training you need to move up into a-higher
aid job. Take the first step now—write or phone ICS
F etails of ICS specialist homestudy courses on
Radio, TV, Audio Eng. and Servicing, Electronics,
Computers: also self-build radio kits. Full details from:

1CS SCHOOL OF ELECTRONICS
Dept. T272 Intertext House, London SW8 4UJ
Tel. 01-622 9911 (all hours)
State if under 18

CUSTOM BUILT Stereo Disco 150W + per Channel Auto
deck start and crossfade etc. £250. Phone Ripley (0773)
810535.

MK14. with Tape Interface. Single Step. Extra Ram. Re-

vised Monitor. RAM 1.0. Improved keyboard. PSU £50.
Phone 021-357 3488.

CITY & GUILDS EXAMS
Study for success with ICS. An ICS homestudy course
will ensure that you pass your C. & G. exams. Special
courses for: Telecoms. Technicians, Electrical
Installations, Radio, TV & Electronics Technicians,
Radio Amateurs. Full details from:

1CS SCHOOL OF ELECTRONICS
Dept. T272 Intertext House, London SW8 4UJ
Tel. 01-622 9911 (all hours)
State if under 18

1, -0047—3p. -01, -022—4p, 04 os 0-1—5p.
Mlmatur- Film Resistors Highstab. E12 Ser. 5%.
0-12: mixed carbon/metal 100 to  1MQ—1p.
0-26W Carbon 1Q to 10 {10% over 1MOQ)}—1p.

24 S C._ Fim 10 1o 5MBG).
F3twSy 'eilvav 1'3w"Mem Fun'-'?on(% i Pr vy
1N414B—2p, 1N4002 1N4006—6p. 1N400T—7p.

BC107/8/9, BC‘I47/B/9 C157/8/9 BF194 & 7—10p.
8 Pin ics. 741 Op. amp.—18p. 555 Timer—24p.
Dil Holders B pin—9p. 14 pm——-‘lZp 16 pin—14p.
LED's. 3 & 5mm. Red—10p. Green & Yellow—14p,
Grommets for 3mm.—14p. 2 pce. holders S5mm.—24p.
20mm. Q.B. Fuses -15, .25, .5 1. 2, 3 & 5A—3p.
20mm.  Anti Surge 1b0mA. to  5-0A—8p.

20mm.  Fuseholders or Chassis M!g—s p.
Solid A1. knobs15mm—25 25mm—-35_r 30mm.—B0p.
400mW Zener diodes E2p4 series 2V7 to 33vV—8p.

Prices VAT Inclusive Post 10p. (Fres over £4}.
THEC.R.SUPPLYCO.

127, Chesterfield Rd., Sheffisld S8 0RN.

10 LEDS. Mixed colours/sizes £1.15. Lists 15p. Sole
Electronics, (P.E.) 37 Stanley Street, Ormskirk, Lancs.
L39 2DH.

TUNBRIDGE WELLS COMPONENTS, Ballards, 108 Camden
Road, Tunbridge Wells. Phone 31803. No Lists. Enquiries
S.AE.

RECORD ACCESSORIES

STYLI Cartridges for MUSIC CENTRES, &c. FREE List
No.29 for S.A.E. includes Leads, Mikes, Phones &c.
FELSTEAD ELECTRONICS, (PE), Longley Lane, Gatley,
Cheadle, Ches. SK8 4EE.

98

WHY PAY £228.85? My UK 101 Works perfectly. £188 in-
cluding Basic Auto-Linenumber. Details: 01-903 5193.

MK14 Working revised Monitor, Cassette Interface, Manual
and Mikom assembler £55. Phone 021-449 5460.

BOOKS AND PUBLICATIONS

. COLOUR TV SERVICING
Learn the techniques of servicing Colour TV sets
through new homestudy course approved by leading
manufacturers. Covers principles, practice and align-
ment with numerous illustrations and diagrams. Other
courses for radio and audio servicing. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. T272 Intertext House, London SW8 4UJ
Tel. 01-622 9911 (all hours)

State if under 18

TECHNICAL & GENERAL PUBLICATIONS
PROJECTS IN OPTO-ELECTRONICS 112 pages £1.25
{Using LEDs, Infra Red, Modulated Light etc.)
ELECTRONIC MUSIC & CREATIVE TAPE RECORDING
{From simple equipment to Small Studio, mixer, effects.)

96 pages £1.28
BUILD YOUR OWN SOLID STATE OSCILLOSCOPE
{Section by Section to a complets i unurumem )

28 pages £1.50

1st Book Diode Ch: istics, Equival Substif

160 pages £1.28
1st Book Transistor Equival & i 80 pages 60p
2nd Book Transistor Equival &

208 pages £1.10
Digital IC Equi & Pin C k 320 pages £2.60
Linear IC Equival & Pin C 320 pages £2.75
ELEMENTS OF ELECTRONICS
Book 1. Simple El ic Circuit & Ci

224 pages £2.28
Book 2. Alternating Current Theory 224 pages £2.25

Book 3. Semi-Conductor Technology 224 pages £2.28
All prices Post Paid — SAE for Full List
TECHNICAL & GENERAL PUBLICATIONS

MISCELLANEOUS

THESCIENTIFIC WIRECOMPANY
PO Box 30, LondonE.4

ENAMELLED COPPER WIRE

SWG 1lb 8oz 40z 20z
101029 3.10 1.86 1.10 0.80
30t034 3.50 2.00 1.15 0.80
35t039 3.95 2.36 1.34 0.98
40t043 56.10 2.97 2.28 142
441046 6.00 3.60 2.50 1.91
47 8.37 5.32 3.19 2.50

481049 15.96 9.58 6.38 3.69
SILVERPLATED COPPERWIRE

141022 5.30 3.03 1.85 1.20
241030 6.50 3.75 2.20 1.40
Prices include P&P and VAT. Orders under
£2 please add 20p. SAE for list. Dealer
enquiries welcome.

75b Marlow Road, London, SE20 7YG

Reg. office: 22 Caningsby Gardens.
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MISCELLANEOUS

PANELS, SCALES, CHASSIS AND FACIAS

Screenprinted to your special layout re-
quirements, one-offs or quantity production.

Ashman and Clough Ltd.,
Designers and Printers,
7 Chapel Lane, Blisworth,
Northampton. (0604) 858274.

DIGITAL WATCH BATTERY
REPLACEMENT KIT

These watches all require

battery {(power cell) replacement

at regular intervals. This kit

provides the means. We supply

eyeglass, non-magnetic

tweezers, watch screwdriver,

case knife and screwback case

“ opener, full instructions and

Ny bﬁttery identilﬁcation Ichart, We

then supply replacement

=—z batteries—you fit them. Begin

& \ now. Send £7.50 for complete

: kit and get into a fast growing
business. Prompt despatch.

WATCH BATI‘ER(VPEI‘I‘E)PLACEMENT co.
11 Percy Avenus, Ashford, Middx. TWA15 2PB.

NICKEL CADMIUM
BATTERIES

Rechargeable and suitable for fast charg£3HP7 {AA) £1.05
SUB C £1-38, HPII (C) £1-98, HP2 (D) £3.02, PP3 £3.79,
PP3 charger £5-40.
All the above nickel cadmium batteries are brand new and
are guaranteed full spec devices. All cells are supplied com-
lete with solder tags (except PP3). Brand new full spec.
ECHARGEABLE SEALED LEAD ACID maintenance free
battenes suitable for burglar alarms etc. 1-2 amp hr. 6V
£4-07. 2.6 amp hr. 6V £5.23.
Quanmy prices available on request. Data and charging cir-
cuits free on request with orders over £10 otherwise 3
st and handlin sgocify battery type) Please add 1
&P in orders under 5% over £10. VAT at the current
ﬁuzlshould be added to total order. Cheques, Postal Orders,
a
SOLID STATE SECURITY DEPT {PE), 10 Bradshaw
Lane, Parbold, Wigan, Lancs. Tel: 02575 4726.

PRACTICALELECTRONICS P.C.B.'s

ULTRASONIC TRANSDUCERS. £2.85 per pair + 25p P. & P.
Dataplus Developments, 81 Cholmeley Road, Reading,
Berks.

GUITAR/PA/
MUSIC AMPLIFIERS

100 watt superb treble/bass, overdrive. 12 months
guaramee Unbeatable at £48; 60 watt £38; 40 watt £34;
; 100 watt twin channel se treb|e/bass par

channel £58; 60 watt £48; 200 wi 00 watt four
aoa(g) b J;e n 200 watt £92;
sluvos 1 watt 00 watt £80; ﬂ:zz boxes, great

sound £10.00; bass fuzz £10.90; overdriver fuzz with !reble

and bass boostsr\s £18.00; 100 watt combo superb sound

overdrive, sturdy construction, castors, unbeatable £92;

twin channe| £1 bass combo £108; speakers 15in. 100

watt €35; (50 watt £23; 60 watt £16; microphone
* Shure Umdyne

Sand cheque or P.O. to:

WILLIAMSON AMPLIFICATION
62 Thorncliffe Avenue, Dukinfield, Cheshire.
Tel: 061-308 2064

PRINTED CIRCUITS. Make your own simply, cheaply and
quickly! Golden Fotolak Light Sensitive Lacquer — now
freatly improved and very much faster. Aerosol cans with
ull instructions £2.25. Developer 35p. Ferric Chloride 55p.
Clear Acetate sheet for master 14p. Copper-clad Fibre-
glass Board approx. Imm thick £1. 0 sq. ft. Post/packing
60p. WHITE HOUSE ELECTRONICS, P.O. Box 19,
Castle Drive, Penzance, Cornwall.

GAMES FOR COMPUKIT

At last — 3 exciting programs to run on
your UK101-COMPUKIT.
Attack - Four in A Row — Magic Drawing Board
Cassette containing al! three programs
only £6

R.A.LILLEY
41 Cunningham Ave., Guildford GU12PE

Professional quality Eglassﬂbre Fry's roller tinned and drilled.
Nov. 79 Diamatic EC10 £.
Digital dark room timer EG199 £1.
Dec. 79 Ultrasonic burgiar alarm EP200 EGIZG Setof2
Cgb o I‘I)gPZ 16 £1.36
8t a cal
Feb 80 ‘znamlc noise Iumner EG276 £1.98. Pso, EG274,
p. Set of two £2.
Feb 80 Electrostat EG257 £1 73
Mar 80 Audio isolator EG286 86p.
Frequency meter EG290 £3.43.
For full llst and current pcb s please send SAE. Pcb's also
Trade enquiries
welcome. Please write for uo!e CWO Please.
P ~ Please add 30p postage and packing to com-
plete order.

PROTO DESIGN
14 Downham Road, Ramsden Heath
Billericay, Essex CM11 1PU
Telephone 0268-710722

MK14 CORNER. Interface Board, includes flag driven mains
relays, LED Indicators for all Serial 1/0, A/D and single
step chips, and prototype area; PCB and circuit £3.95.
Replace calculator display with '’ FND 500’s; PCB, filter,
instructions £1.95. Ready Built replacement Keyboard £11.
Useful notes on MK 14 75p; programming sheets; PAD
95p. Rayner, ‘Kismet’ High St., Colnbrook, Bucks.

LEARN

ELECTRONICS WITHOUT
SOLDER

Buihi electronic
circuits without solder
on a Roden S-Dec.
This has built-in
contacts and holes into
which you plug your components.

Suitable for all ages. Can be used

time after time. Ideal gift for -
students or experimenters. A\ |
Full instructions and 2 circuit

diagrams with each S-Dec. :
Send cheque or P.0. lo =

Roden Products, Dep PE

High ularchII Daventry, £ 3 8 5

Northants, NN11 4QE. plus 40p p.&p. each

gu‘ysém INSTRUMENT CASES BY BAZELLI, manufactured from

Faced steel. Hundreds of people and industrial users

are choosing the cases they require from our vast range.
Competitive prices start at a Low £1.08, Chassis punching
faciities at very compeytive prices, 400 models to choose
from. Suj Npphers only to Industry & The Trade. BAZELLI
(Dept.

caster, LA1 6LT.

0. 23), St. Wilfrids, Foundry Lane, Haiton, Lan-

CLEARING LABORATORY. Scopes, recorders, testmeters,
bridges, audio, R.F. generators, turntables, tapcheads,
stabilised P.S.U. s, sweep generators, test equipment, etc.
Lower Beeding 236.

NO LICENCE EXAMS NEEDED

ate this miniature, solid-state Transmitter-

eilv)ler Kit. Only £10.95 plus Zé) P. & P. ‘Brain-
Freeze ‘em with a MINI-STROB! Electromcs th,
pocket-sized ‘lightning flashes’, vari-s|
and parties. A mere £4.75 plus 25p P. & P Eern
ment with a psychedelic DREAM LAB or picl cF
faint speech/sounds with the BIG EAR soun
catcher: ready made multi-function modules, £5.45
each plus 25
LOTS MO E.' Send 30p for lists. Prices include
VAT.

BOFFIN PROJECTS

4 Cuniiffe Road, Stoneleigh
Ewell, Surrey (P.E.)
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MAKE YOUR OWN PRINTED CIRCUITS
Etch Resist Transfers — Starter pack (6 sheets,
lines, pads, 1.C. pads) £1.60. Large range of single
sheets in stock at 34p per sheqt

from P.C. layouts
in magaznnes by slmpla fhotographic rocess. Full
instructions supplied. sheets (20 x 25cm)
negative paper and 2 sheets {18 x 24cm) positive
film £1.30.

S.A.E. lists and information. P&P 30p/order

P.K.G. ELECTRONICS
OAK LODGE, TANSLEY, DERBYSHIRE

USED I.LP. MODULES, BI-Pak AL60 Case Details S.A.E.
Noble, 50 Crofthill Road, Slough, Berks.

RECHARGEABLE
BATTERIES

TRADE ENQUIRIES WELCOME

FULL RANGE AVAILABLE. SAE FOR LISTS. £1.26 for
Booklet “Nickel Cadmium Power” plus Catalogue. Write or
call: Sandwell Plant Ltd., 2 Union Drive, BOLDMERE,
SUTTON COLDFIELD, WEST MIDLANDS, 021-354 9764,
or see them at TLC, 32 Craven Street, Charing Cross,
London WC2.

QUALITY ELECTRONIC COMPON
AT LOW PRICES

Write or telephone for free pamphlet to:-

HARRISON BROS.
Dept. P.E. Box 55, Westcliff-on-Sea,
Essex SS0 7LQ.
Telephone: Southend-on-Sea 32338

TIME?

ALWAYS CORRECT, MSF CLOCK never gains or loses, 8
digits show DATE, HOURS, MINUTES and SECONDS,
auto GMT/BST and leap year, also second-in-a-month
STOP CLOCK and parallel BCD output — for alarm etc,
receives Rugby time signals, built-in antenna,
ABSOLUTE TIME, £48.80.

B80KHz Rugby Receiver, as in MSF Clock, 1000Km range,
audio and serial data outputs, £13.70.

8I1G. GEN., 10Hz-200KHz, logic and variable sine and
square wave outputs, harmonics for if, «f, £10.80.

Each fun-to-build kit includes all parts, printed circuit, case,

postage etc, money back assurance so SEND off NOW.
CAMBRIDGE KITS

45 (FD) Oid School Lane, Milton, Cambridge.

PRINTED CIRCUIT PROBLEMS? We can soive them. We
specialise in P.C.B. artwork, design and manufacture at
competitive rates. Small quantity or one-offs welcome.
P.CB.’s supplied built-up or bare, tested or untested. Elec-
tromechanical design on control work for motors,
mechanical handling, traffic control, security systems,
hybrid one-offs, etc., to completed control panel stage if
required. Electronic circuit designs utilising digital and/or
analogue disciplines with microprocessor applications.
Efficient turn round — fixed price quotations. Just send cir-
cuit details. Contact Aardvark Electronics, Byron House,
140 Front Street, Arnold, Nottingham. Tel. Nottm. (0602)
269606.

RYDER ORGAN SYSTEM

The W.W. classical design for full-
size keyboards, including couplers.
Expanded range of units now in-
cludes chorus, vibrato, combination
stop-control.

Data, p.c. boards, from:

HIYKON LTD. (P),

Woodside Croft, Ladybridge Lane.
Bolton BL1 SED.

PARALLEL-TRACKING PICKUP ARM. Simple optoclectronic
design as featured in “Wireless World” Jan. 1980. Build
your own from ready-machined parts. S.A.E. for full details
to: J. Biles, 120 Castle Lane, Solihull, West Midlands.

a0 g VR,
INTERLOCKING@J

PLASTIC STORAGE DRAWERS

Newest, neatest
system ever devised
for storing small parts
and components:
resistors, capacitors,
diodes, transistors,

= etc. Rigid plastic units
interlock together in vertical and horizontal combinations.
Transparent plastic drawers have Iabel slots. 1D and 2D
have space dividers. Build up any size cabinet for wall, bench
or table top.
SINGLE UNITS (1D) (5in+2}in+2}in) £3.90 DOZEN
DOQUBLE UNITS (2D} {5in+4in+2}in) £6.50 DOZEN
TREBLE (3D) £5.90 for 8.
DOUBLE TREBLE 2 drawers, in one outer case (6D2),
£8.90 for 8.
Extra large size (60 1) £7.90 for 8.

PLUS QUALITY DISCOUNTS
Orders over £60, less 5%. Packing/Postage/Carriage: Add
£1.30 to all orders under £10. Orders £10 and over, please
add 10% carriage.
QUOTATIONS FOR LARGER QUANTITIES
Please add 15% V.A.T. to total remittance.

All prices correct at time of going to press.

{PE4) 124 Cricklewood

HAIRUNE Broadway, London
W.2. 3 -

, SUPPI.IES N W- Tel: 01-450

99



T

Readily available Hardware and
Accessories for Home Constructors,
Dev. Engineers, Modelmakers.
Selected range of quality components,
Drawing materials for p.c.boards,
Reliahle resist coated epoxy glass
laminate, no unusual chemicals.
Printed circuit hoards. top quality to
personal designs, prompt service.
Photography for p.c.h

Solid tungsten. carhide drills

All immediately available.
Catalogue 15p stamps please to:

RAMAR CONSTRUCTOR
SERVICES,
Masons Rd.  Stratford on Avon

Warwks. CV37, NF 0789-4879

THE LEARN —€W!! way. Beginners tuition aid for Morse
Code listening. Instructions and exercises on 4 cassette
tapes. Computer generated audio tones, 6.5 to 16.5 w.p.m.
£7.50 inc p&p. (UK). Extra single practice tapes 14.5
w.p.m. (C60) at £2.50 inc. p&p (UK). D. M. Rogers,
106/108 Shakespeare Street, Southport, Merseyside.

* HIGH QUALITY »
. PCBs .

From your own artwork master ne;adve or positive
maximum 12 x 12" P
Manufactured in glass fibre tinned and drilled
service for and small

Small contract circuit boards assembled

BURGLAR ALARM EQUIPMENT. Latest discount catalogue out
now! Phone C.W.A.S. Alarm 0274 682674.

APPOINTMENTS

Gold plating for reliability where edge

are used

Manufactur

your own artwork master

ilabl d and satin finish
service and iti i

Send artwork or phone for prices
.1256W B%C.F. Resistors E12 Series 1p sach

1N4148 Diodes 2p each
Ecoscope Instruments Ltd.,

51 Sandilands St., Glasgow G32.

041-778-26866.

SEEN MY CAT? 5000 Odds and ends. Mechanical. Electrical.
Cat. free. Whiston Dept. PRE. New Mills, Stockport.

MEMORY MART

‘UK 101’ ‘Superboard’ 4K RAM

Memory Expansion £35.00
2114 1k x 4 each £4.50
2708 UV prom each £6.50
P &P20p.
C.0.D. 60p extra.
MEMORY MART
19 Weatherby Gardens,

Hartley Wintney, Hants.

UK 101 SOFTWARE. Try our original programmes (on
cassette) GRAPHIC PAINT BRUSH - GRAPHIC
PLOTTER etc. Working programmes that will give you
ideas of your own. S.A.E. M & B SERVICES, 182a High
Street, Margate: Kent.

PADDINGTON COLLEGE

Paddington Green, London W2 INB

TECHNICIAN STAFF

in the

ENGINEERING TECHNOLOGY
DEPARTMENT:

(1) CHIEF ELECTRONICS TECHNICIAN grade 7 to
be responsible to the Departmental Superintendent for
the organisation and servicing of the radio/TV and etec-
tronics laboratories. Candidates must have HNC or
HND or Advanced City and Guilds or equivalent, with
at least ten years’ expertence (including training period).
Salga(;y scale £4941 to £5550, plus London Weighting
£780.

(2) TECHNICIAN pgrade 6 to be responsible for the
satisfactory running of the ELECTRONIC/MICRO-
ELECTRONIC laboratory. Some experience of micro-
processors and use of computer terminals hight
desirable. Candidates must have HNC or HND or Ad-
vanced City and Guilds or equivalent, with at least nine
years’ experience (including training period). Salary
scale £4242 to £5067 plus £780 London Weighting.

Further details and application forms from the Secretary to
the Department (ref: E/MDA).

SITUATIONS VACANT

/

Electronics
- Field-Technicians

Company Car

\

100

Linotype-Paul field technicians install, commission and service real
time high technology systems for the printing/publishing industry.
Ourtechnicianscanthinklogically, work alone and provide a timely,
accurate service. Becausethey meet customers, often at high level,
they also have to be diplomatic, tactful and friendly.

We want to build our team with men and women who are qualified
to ONC level and have several years experience on electronics
eguipments which we will complement with progressive product
training.

We provide a competitive salary and generous expenses and
benefits. As there is considerable travel, sometimes involving over-
nightstays, a company car is provided which is available for private
use. IQ time there may be the opportunity to work abroad for short
periods.

We are continually expanding our markets and products and career
prospects could not be better.

Ifyou are interested contact: Personnel Department, Linotype-Paul
Limited, Kingsbury Road, Kingsbury, London NW9. (01-205-0123)

Linotype-Paul
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ASSISTANT FILM RECORDISTS work
initially in sound transfer and dubbing areas
operating sound recording and reproduction
equipment for a wide range of programmes.
There are prospects of progressing to mobile
Film Recording work in due course. If you have
professional experience in this field, the
starting salary would be £4,185 p.a., perhaps
higher if exceptionally qualified, rising to
£5,605 p.a. An additional allowance is paid for
shift work (not nights). Normal hearing
essential.

EXCELLENT TRAINING is given if you have
ambitions to do this type of work but lack

ASSISTANT FILM RECORDISTS
AND TRAINEES

Would you like to specialise in sound with the BBC TV’ Film Department?
There are vacancies in West London.

'B/BJ/CE 1'%

experience. You will need good ‘O’ level
standard of education or equivalent, including
Physics and Maths and a basic knowledge of
electronics. You should be able to demonstrate
a practical interest in sound and recording.
Trainces will start at a salary of £3,800 p.a. at
the end of August 1980,and should qualify for
promotion to Assistant Film Recordists abouta
year later.

Salary review date April. Conditions of Service
excellent. Contact us immediately for
application form (quote ref. 2053/PE and
enclose s.a.e.): BBC Appointments,

London W1A 1AA. Tel: 01-580 4468 Ext: 4619.

COLOUR VDUs
rrom £40 +var

Why dismantle your family’s T.V. for a computer, CEEFAX or T.V. game?

We can supply you with a HUGE range of working Ex-Rental C.T.V.’s
suitable for adaption as V.D.U.’s.

Prices from £40.00 +VAT.
Most makes (inc. Japanese) can be seen working in our warehouse.
Working B/W T.V.’s also available from £10.00 +VAT.

Deliveries arranged.
Write or phone for Details and Catalogue.

W.M.T.V. Dept. P.E., Faraday Buildings, 92, High Street,
Kings Heath, Birmingham 14.
Tel. 021-444 6464

RADIO =, CHEAPMDE, LIVERPOOL 1L22DY

SEMICONDUCTORS _Texas R1038 TO3 power trans. 50p. TBASB0O 50p. 741 8 pin 22p. NESS5 24p. TAG4443
SCR 4Bp. 723 14 PIN REGS. 36p. AD161/2 MATCHED PAIRS 70p 2N5062 SCR 18p. 1N4005 10 for 36p. BD238-
28p. BD438 28p. MPU131 P.U.T's 40V, 200mA, 375MAW 18p each. 2N3773 €1.76. Infra Red 0.2 LEDs 30p.
MINIATURE MAINS TRANSFORMERS. ALL 240VAC PRIMARY. 6-0-6 100mA, 8-0-9 75mA, 12-0-12 50mA
all 78p each. 12V 200mA 75p. 8V 500mA £1.10p. 0-6V-0-8V 280mA £1.30p.
HJI.’!IIAI.FOIHEHI. 1:1 (GPO type) 30p. 1:1 plus 1 min, P. C, mounting 80p.
umu&q'%: SOLID STATE BUZZER. 33x17x 15mm. output at 3 feet 70db, only 15mA drain, operating range

4- o2
LOUD BUZZER. 6 12 volts 83p. GPO type adjustable buzzer 8-12 volts 27p.
POCKET MULTIMETER. MODEL NHBS 2,000 ohms per volt, 1,000 volts AG/DC, 100mA DC current, 2
resistance ranges to 1 meg. £5.50p.
SOLDER SUCKER. High suction/tefion nozzle, £4.65p
MURATA TRANSDUCERS. 40KHz., REC/SENDER £3.80 pair.
MOTORS. 3V model type 22p. 12V model 5 pole 38p. Replacement 12VDC 8 lrack motors 88p. Ex. equip. 5-7 voit
cassette motors 70p. Low rev. mains motor 240VAC motor with gearbox 2} RPM
COAX . Plugs 47p, Sockets 42p, Elbows 90p, Reducers 13p.BNC plugs. crimp 38p.
HIGH IMPEDENCE HEADPHONES mono 2,000 ohms imp. transducer type, adjustable band and padded eah‘
piece £2.785.
SPECIAL OFFER STEREO HEAD! . 8 ohms, adj

standard stereo plug only £2.98p.

INTERCOM UNITS (can be used as baby alarm) supplied with approx. 80’ cable, call button, 2 way £8.28 pair, 3
way £7.28p. WIRELESS INTERCOM, 2 units both operate on 240VAC and mains connacted, AM frequency
180KH2,, £29.98p.

. Omni, 1K imp., uses deaf aid battery {(supplied) £4.98p. LOW COST
CONDENSER MIKE. Stick type, Omni, 600 ohms. on/off switch, standard jack plug only £2.96p. EMS07
CONDENSER MICROPHONE. Highly polished metal stick mike, uni directional, 800 ohms, 30-18KHz., on/off
switch only £7.98p. DYNAMIC STICK MIKE. CARDIOD, dual imp., 600 ohms or 20K, 70-15K Hz., attractive black

. matal case only £7.78p.

PUBLIC ADDRESS HORN SPEAKERS. Suitable for outdoor use. §* round 8 watts, 8 ohms, adjustable bracket
£24.98p, 6" 15 watts 8 ohms adjustable bracket £8.28p.

CRIMPING TOOL, for standard terminals also 6 gauge stripper and wire cutter, insulated handles only £2.30.

Cash with order please, official orders welcome from schools etc., please add 30p post and packing. VAT inclusive.
SAE for latest illustrated stock list. ALL ORDERS DESPATCHED 8Y RETURN POST

BUILD A
SYNTHESISER!

REQUIRED

No SPECIAL SKILLS
SPECIAL EQUIPMENT

SRV NSNS
hhﬁ‘)*g

p> 2y 30,0, 00
.S [ TR S %4

tﬁ} (RS R R L

ITTILRURIHR

using DeWEtErORn (Reg'd)
PROFESSIONAL MODULES

Over 20 diflerent electronic modules to select what YOU want to
build a synthesiser; simple or complex. Start simple and add to it
as you can afford. New attractive prices for the long-popular, wel}-
tried range of Dewtron synthesiser and other effects modules.

Send 25p for Musical Miracles Catalogue NOW!

D.E.W. LTD.

254 RINGWOOD ROAD, FERNDOWN, DORSET BH228AR

3 3 ¥
»,‘»)@Q"*;“’«.ﬁ 2y ager®
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~NewBear Components

CALLLERS AND MAIL ORDER: 40 Bartholomew Street, Newbury, Berks.

Microcomputing 1.C.’s
M(6800 .

ACORN

7.15

Tel: 0635 30505

6502 BASED MICRO KIT

eo 0 000 o1 LANKIT

MC6802 .
M(:6821

M(C6850 .
MC6810AD
M(6840 .
MC8602P
M(14536P
MC3459 . .
780 CPU 2.5M Hz
Z80 P10 2.5MHz
480 CTC 2.5MHz.
Z80A CPU 4MHz
Z80A P10 4MHz
Z80A CTC 4MHz
SC/MP 11

{INS 8060N)

INS 8154N
8080A

6502

6522 .

6532 .

6551

6545 .

78001 .
AMD 9511: anlhmctm pukagc.

8.50
4.63
6.74
3.61
12.72
2.88
3.69
2.43
8.99
7.99
7.99
13.99
10.00
10.00
8.88

S100
at NEWBEAR

50 GG BOARD

V.D.U. BOARD .
PROTOTYPING BOARD

S100 CONNECTORS
Memories

B>
. £
£
£
£
£
£
Y
£
. £
. £
L
. L
L
N4
£

2102-1*

21020-1"

2112 .

2114 .

2708 . .
M(C68031.7 ('\ﬂl\BUG)

2716 (INTEL)
£142.50
£136.50

8.18
6.0J
9.90
7.90
12.56
10.79
16.66

bttt i

D99

&l

CALLERS ONLY: 220-

8K STATIC RAM BOARD
DISK INTERFACE BOARD £26.25
.. . k1875
2708/2716 EPROM BOARD £18.75
. L18.75
RANGE OF MOTHERBOARDS
.1 3.95

+116 (16K l)\'l\A\’II()

. £26.25
£18.75

6.99
0.85
0.99
2.25
6.99
6.99

FALAINS ADAPTOR
l‘\'_.l)_lf. KIT
SPECTRONICS
UV Eprom-Erasing Lamyp
PE!4 Erascs up to 6 chips. Takes approx
19 mins. . £ 56.00
Erases up to 6 thps “Takes approx.
19 mins.
Erascs up to 9 (,hlpb Takcs approx.
15 mins. . . £111.22
Erases up to 6 chips. lakcs approx
7 mins. .
PR320T* Erases up to 36 thps lecs appmx
7 mins. .
PC1000* Erascs up to 72 (,hlpS Takcs approx

PE14T*

. £ 76.58
PE24T*

PR125*
. £237.84
. £384.09

7 mins,
UV Eprom-Erasing Cabinet

PC2000* Erases up to 144 chips. Takes
approx. 7 mins. . g

£842.83.

.£1227.69
* Includes a 60 min. Timer.

TERMS: Credit Sales (minimum £10.00) Barclaycard
and Access Welcome. Please add 15% VAT.

Stochport Road, Cheadle Heath, Stockport Tel: 061 491 2290

SEND FOR OUR NOVEMBER: CATALOGUE AND BOOK LIST.

Wilmslow
Audio

THE firm foi speakers!

SEND 30p STAMP FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS, KITS,
CROSSOVERS, ETC. AND DISCOUNT PRICE LIST

AUDAX @ AUDIOMASTER @ BAKER
BOWERS & WILKINS @ CASTLE @ CELESTION
CHARTWELL @ COLES @ DALESFORD
DECCA @ EMI @ EAGLE @ ELAC @ FANE

GAUSS @ GOODMANS @ |.M.F. ® ISOPHON
JR ® JORDON WATTS @ KEF @ LEAK ® LOWTHER
McKENZIE @ MONITOR AUDIO @ PEERLESS
RADFORD @ RAM ® RICHARD ALLAN @ SEAS
SHACKMAN @ STAG ® TANGENT @ TANNOY
VIDEOTONE @ WHARFEDALE @ YAMAHA

WILMSLOW AUDIO (Dept. P.E.)
SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF

etc. at 5 Swan Street
Tel.: Wilmslow 526213 for Hi-Fi

Discount Hi-Fi,
Tel.: Wiimsiow 529599 for Speakers
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PLEASE
MENTION

PRACTICAL

ELECTRONICS

WHEN REPLYING TO
ADVERTISEMENTS

LB ELECTRONICS

PROCESSOR ICS (ALL FULL SPEC.)
1702A £2.50, 2708 £7.25, 2716.single rail £28,50, LM323K 5 volts 3 amps
£4.50, 7805 £1, 7812 £1.

DIL SKTS LOW PROFILE: 8 way 12p, 14 way, 15p, 18 way 20p, 16 way

17p, 20 way 23p, 22 way 28p, 28 way 45p, 24 way 35p, DIL 16 WAY

HEADER SPECIAL OFFER ONLY 45p.

74116 SPECIAL OFFER 75p, 74125 4 for £1, 74198 75p, 74194 50p,

74181 80p.

MM 5240 character generator + data £3.50.

4 digit EX calculator display 4 for £1 + data.

P.E.T. edge connector (memory expansion) £1.40.

74LS, C.MOSS, sub miniature toggles, 74TTL, and computer equipment

is stocked, i.e. V.D.U. printers etc. vast range of power supplies for callers.

L.B. ELECTRONICS, 11, HERCIES ROAD, HILLINGDON,

MIDDLESEX.

UXBRIDGE 55 399

(Qust off A40)
OPEN: Monday, Thursday, Friday and Saturday 9.30-6.00.

BARCIAYCARD
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m m TTE
Barrie Electronics Ltd. o Meemmcomioums yr=
irsi Bool ioe racteristi v ubstitut
3. THE MINORIES, LONDON EC3N 1BJ TELEPHONE: 01-488 3316/7/8 213 o Crous o oo Rt Yoy
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST 513 Shue Coeis nd b for Epimentrs nd i toms o83
TRANSISTORS X ) . . . 218 Bul:d Vn:v!()wvv;!ﬂecn':m: ?p!rimemlu Laboratory 85
i e R O L L G by ki ittt A Tt i
Bcog :Z“ His0e (309 :Zan R:la‘se)nglTel’:%m‘::y fully adjustable size | o #3.95 pap 30p T s o Beinners e
BUlEL 01 ey 020 ﬁags =Z§§ £145 P& 50p +VAT |Pin inserion Tool for 0.052 pins £148 PP [3fs 8l eihr e =
d 2N2907 0.22 .| ional k q d si b P i 226 How ta Build Advanced Short Wave Receivers 1200
it it sy oig Mecoo ua | B2 Frofessonal key hiah speed e 8aSe) g inrion Tool fur 0.040 pins £1.44 PRP (17 St s =
B B e £3.00 80 5tp + AT | 259 T e T
X i andbook of Radio, TV & Ind & Transmitting Tube & Valva Equivalen
B3 0AS  ACiay bny M8 {13 Wired to a buzzer and hattery holder, | General P“Z’X'J;e Plastic Box 49P"5’“ X ARG Engoers and Mechte efrnes o e CAT
BDI32 055 D149 043 Mounted on moulded base. Size 170 x |71.5mm x24.5mm Black £4.38 P&P 35p 167~ Rado and cectonic Colur Cotes o Data har 26
BFY50 .21 LED' 0.1” Pitch Co Clad Board 4.7" x 17 qr BPY1  Practical Transistor Noveity Circuits 40p
BFYS1 021 125: ol 70mm - P 3 pper g o BP14  Second Book of Transistor Equivalents and Substitutes 1.10p
BFI58 033  DIDDES Red 043 £3.50 P&P 50p + VAT | £345 P&P 30p G023 et Bk of Pravion et P -4
BUTOS  1.80  BY127 048  Green 022 Flip Top Boxes Small £2.01. Large £2.63 |geys 52 projects Using ICT41 = ;s,
0c81 30 0AI0 037 velw 022 |CARBATTERY CHARGER P&P 30p BP26  Rade Amonna Hondhook for Long Distance Recepton sad Tansmission 108,
D05 138 OAs  bis 4 amp British made for 6 volts or 12 Volts | oot ‘face cutter 0.15" & 0.1 Pitch £1.05 [gy oo oot e Semeaviact rd g Smbots—*40p
\Pa2h -“ QAgE :15 VOLTAGE batteries, grey metal case P&P 259 All plus VAT BP29  Major Salid State Audio Hi-Fi Conm‘uc‘:m‘n Pm]ln:ls :‘s:
2N1304 023  0A90 008  REGULATORS £7.80 P&P £1.50 + VAT BEd0: Teojljundstor Electionic Rrsjects 85
2N1305 023 0491 08 7805 1.15 - BP31 . Practical Electrical Re-Wising and Repairs 85¢
21308 02) a5 osa 7812 195 |SOLDER — multicore ready fluxed SOLID STATE CHRONO DIGITAL |03 fowmecme oo ant pasure Loatos 10
307 027 0A200 003 7815 115 | GO/AD 18 swg. QUARTZ 6P34  ractial Aopir and Renovation of Colour TVs i
2N1308 033 0A202 003 (M217K 7.40 WATCH : BP35  Handbaok of IC Audio Preamplifier and Power Amplifier Cos i bk
ég&nem 93?221635P2&PP£?[]193++V\?JT 12 or 24 hour display also alarm, hour, [ ggga.wnsusmnseymanim:.sﬁiczn.nm'n.:"&la:'s npeton. 12
i grm reef 19 3 minute, second day, am. pm. on constant rojects Using Relays, SC' and TRIAC 125
Adcole & Antex Soldaring V0% 1 21 g rel £21.00 P&P £1.67 + VAT __ | display. Month data, day. backlght. ighting (53 55 ek e 2
0SCILLOSCOPE DESOLDER PUMP — Rabust (Swiss made] [at the press of a button. 24 hour mode |70 DG Emins am o Comecins o
‘AVO A101 SCOPE £7.32 P&P £1.05 + VAT Eeadmg if req]ll;{%dh (useflul for tr:vel) B4l S0 Smgle LED, Giults i
h h to 1/10th sec. laptime with at- 1555 Projects (Revised and Enlarged i
Twin beam portable oscilloscope. Sensitivity | PRECISION SCREWDRIVER SET — 5 | i ot ool adsiustab'fe'mﬁcﬁ'et and [Bre5 Fropes n Dy s 100 01 s
10mV/cm to 50v/cm in 12 calibrated ranges. | piece all metal watchmaker-type screwdriver | case £13.48 P&P 50p + VAT 15% 847 Mot Drasthoses Honthuck i+
OC to 10MHz bandwidth calibrated ranges. |with finger tip action £1.00 P&P 25p + VAT BPaB  Elecon Pt for Begnnes, e
. ek STEREO HHDPHONES Matching  im- [Bpas  Fopular Etectronic Prajects 14
The time base sweep speed is adjustable from i A%
e 1% . 8-16Q Input .3W with Gft |EP50 1€ tM3500 Projects 1359
1nS/CM to 1007S/CM in sixteen calibrated of cable and Stereo Jack 20Kz to 18KHz fre- |G}  Estonic Music and Creatv Tape Recardn ! 1259
ranges. Input impedance 1MQ + 3% and | VERO PRODUCTS — some examples from gy £4 an PP 7100 VATZ 57 1S o e Trln et PO ot Ethusin 1
33pt (approx}). Overload protection 400V | our range Juency response. P+ 8954 Your Electionic Cacalator and Your Money 135
max. Display (graticule ruled} Bcm x 8cm. V-0 DIP Board £1.29 P&P 25p HEAT SINK 6” x 6" x 13" approx £1.25 |JF30 Fado S cute e
£210.00 P&P £5.00 x VAT | 0.15 Pitch Copper Clad 3. 75” x 17" £2.29 | P&P 25p + VAT By ggwcm B;nhlij Vnuv%la Ssnhﬂmlgtz Dsciltoscope 150p
MULTIMETER T1 with mi le | PGP 30p RANGE OF SWITCHES Rotary Toggle, Min |5rs0  Seard ok o MOS I o 38
1,000V oe. 1,000QVAC overload protec. OiP Breadbard 4.15" x 615" £2.91 P&P | Toggle, Push Button e ey SL:?L‘SSL%:?EL“?:'S?gﬁ'..”?{:’:f’:i;:a.l“"’c"""“""“‘"‘"‘“"' :‘:g.:'
tion/shock absorber, with leads and battery. 2 Flexible Terminal Strip, screw connectors GA | BFe2  Hements of ecrorics — Book | 225
Resistance  0.150K (3000 ohm centre) \ét[e]robloc-solderless breadboard £3.2 P&P | 15" .0 4'%or £1.00 P&P 15p + VAT 5730 Elmoms o Evomcs ook 3 i
current 100ma. Dimensions 24" x 3 9/16 | °2P S Brgmmars e v M T 4
x 1116, No, TITLE BOOKS PRICE | BPS7 cnﬂnmnv.v".’.m&’ qu.iZi’J?E’.i‘,?!i2?.,,,;','"“""“ ‘|1,=
£6.00 P&P 70p x VAT Send for Catalogue. 180 Coit Design and Construction Manual 75p | BPB8  Choosing and Using Your Hi-Fi 156
201 Practical Transistorised Novelties for Hi-Fi Enthusiasts_ 35p | BPBY Electronic Games 175
TEST LEADS 10 off insulated leads with Pastage 20p. 202 Handbook of Integrated Circuits (IC's) Equivatents and Substitotes 10y (8010 Traosao Bada FauteFinding Clart s0p
croc clips at either end £1.15/10 off P&P 305 Frpoo o A Loy Excnrr P |87z AMhcopocesr pamer 136
30p x VAT All Pius VAT 207 Practical Elctronic Science Projects 759 | BP73  Remote Contrt Projects 115
. 208 Practical Stereo and Guadrophony Handbook 750 P&P 20p. ZERO VAT
Acorn Computers 67 Ferranti 7 Radio Component Specialists 84
Aitken Bros. 96 Flairline 99 Radio & T.V. Components 5
Ashman Bros. 99 Ramar Constructor Services 100
Aura Sounds 8 GMT .. 11 Roden Products 99
Romane Electronics 84
BBC TV ... 101 Harrison Bros. ... 99
Barrie Electronics 90, 103 Hiykin Ltd. 99 Saf
di afgan . 86
T TR Home Radio 96 Sandwell Plant Ltd. 99
i- ... 14,
Birkett, J. B g0 [.C.S.Intertext ... . 86,98 g:x’ize{z?::;igmems Coverslﬁ
Boffin Projects ... 99 |.L.P. Electronics - 82,83 e of Cambridge 88,89
British National Radio & Electronics Interface 92 ¢ ientific Wire Co ‘98
School 93 Sentinel Suppl ’ Q2
Butterworths L Tt 8 Solid State Security 9
Jones Electronic Supplies 92
J.W.B. Radio i 98 Sonic Sound Audio 92
Calscope . 10 : ) Stevensons Electronic Components 59
Cambridge Kits 99 . Swanley Electronics 97
Cambridge Learning 91 ll:lsll E gleztronlcs gg
Chromasonic Electronics 87 L! e\t/, - P. ' 100
Chromatronics ... 6 Lgofygﬁl' al:j £ Tabright 96
Clef Products 90 lilatllinfs[elslt 2 Tandy Corporation 20
d 3 ) Tangerine 10
gg?:;%%ire 2? Maplin Electronics 16, Cover IV Temgpus 85
Computer Components (Teleplay) Cover I} Marshall,wl:. 10(8) T.K. Electronics 94
Continental Spec. . 9 Me;nory art - 52,53 Technical and General Pubhcatlons 98
Crofton Electronics 84 MP ﬁf M tad 3 Technomatic 104
C.R. Supply Co. 98 Mlﬁh I‘I/ (e o Tooirange . 94
—— ; Transam Components 32
Modern Book Co 95 TUAC g5
Delta Tech 94 It
Dosign Engineerjng 101  Newbear 102
Display Electronics 86 Watch Battery Replacement Co. 99
Paddington College .. 100 Watford Electronics .. 2,3
Ecoscope Instruments Ltd. 100 Phonosonics . 12,13 West London Direct Supplies .. 10
EDA. ... 13 P.K.G. Electronics 99 Wicca Electronics . 4
Electronics Mall Order Ltd 98 Progressive Radio 101 Williamson Amphficatlon 99
Electrovalue 4 Proto Design 99 Wilmslow Audio 102
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(TTLabyTEXAS| 4180 230 a TINITOET Ve ;
B N I [T e DN o T i M A A T
7401 120174182 90p | 4007 2sp | 9302 mer clad) | AC127/8 20p | BFX29  30p | TiP344 115p [*2N3773 3009 {, {
7402 12p |74184a 150p | 4605 30p | 9308 ;‘Ji: T | S"i"’a".l AC176  26p | GFX30 348 | TiP3aC 160p | 1243819 28 (OAS7 13 toemw 15
2403 12p [74185  150p | 4506 95p | 9310 27%p 53450 49p 45p| AC187/8 25p | BFX84/5 30p { TIP35A 22%p *2N3820 80p | +gags5 15p
7404 12p [74186 800D | 4507 25p | 8311 275p | 3131 49p 4asp| AF116/7 30p BFX86/7 30p | TIP35C 290p | 2N3823 70p | .5a90 9p
74504  90p |14190 00 | 4008 80p | 9312 160p [ 33x5' sep 60p| A0149 70p BFX88 30p | TIP36A 270p | 2N3866 90p | +0A91 9p| TRIACS
7405 18p | 74191 90p | 4009 a0p | 9314 166p | 21 x 17 180p160p | AD161/2 45p g;\%loo 90p | TIPIBC 340p | *2N3903/4 18p | +0a95 op| PLASTIC
7406  32p|74192  90pi 450 sop | 9316 225¢ 3§x17225p190p AU107 280p| BEYDD, gop TIP41A  6Bp | *2N3905/6 20p | +0a200  9p| 3A 400V
7407  32p ;2}32 & 4011 25p | 9321 225p 3‘(:17 = gg:g;/a 110 arvgs 32": ML ;g: %ﬁié’?égu :0a202  10p| 34 500 %,':
7408 1 4012 1 9322 1 p p [+1N914
7305 13pliares  esp| 4012 gop | 3322 1500 | Bt of 100 penemen | -8C117  20p | BFYSO 30p [ TiPa2C 82p |2N4080 12p |-INg16 381 éa ooy
7410 18p [74136  3oP 14014 84e | 9368 2 Pin insertion ESCHSTIBI 0 BRY S AP | TiP2955 780 ZNdce1/2 180 |-1Nd148  dp| 84400V TSP
7411 2 4015 9 g A 500V
7411 28 liaies  1s0p | 3013 Sap | 2370 200p | ool 99p | BC157/8 10 | BU104 228p | 'Tisa IN41256 27p | INa90L2 Bb| 124 200v B8R
Op |4 Sp | 93 200p | VERO WIRING o 1N4003/4 6p
7413 30100057 eop|01; 3% [TINEARIC: PEN BC123. 1P 1IBUI08 2307 |-1ises 30| aness” Bon | IN400D - Ge| 124500y
4018 P 1 +AY1-0212  600p | Plusspool  325p |. 5 1N4006/7 TP P
5 ]74C221 150p P 1 [tus spoo P |.gC172 12p| BUI09 225p |+7TX108 12p [*2N4871 1
74C14  90p 5,557 4019 45p | *Ay1.1313  668p | Spare spool LE N (4 1N5401/3 14p| 16A 400V
140p | 4020 1 g p | Spare sp BC177/8 17p |:BU205 200p (-ZTX300 13p |*2N5087 27p 1 1
7415 HPizaze 2800 | 4070 1982 AYI1320 320 fiwie) 0 BOR| gC179 " 18p [18U208 200p |7TX500  15p | 25089 27p A SA08T ;: 16A 500V
7420 17p ;2%‘753 Zm 4022 100p | AvS 19394 ;& Nosseisa p:;Sp 'BC‘SM }?’ BYeg 1333 ?iggi ;gp INel T g’o‘; E )
JAYS- 1+BC184 J g p 179 14728000 13
dn R NRIGE | dein wm Wi a8 Rl B e |
7423 34p 4025 20p | .CA30T 80 *BC212/3 11p P | IN5194  90p | ror 70220
7 400p p | NE566 155p| *gC214 1 MJ2501225p | 2N697  25p |+ THYRISTORS
axo) '3 e ao0p | 3928 '%g CA30284  90p | NE567 178p| 5249 32,': MJ2955 5Ne38  48p |-an22a2 ;2",; Voltage Regs. | 14" 50v  40p
7858 4Ri7a2e00 150p | a058  pan | (CA3046 70p [*NE571 425p| 5Ca77/8 30p | MI3001228p | 2N706A 20p |+7N3401 Sop | NS0 200 | 14400V 85p
7428 32',; 74253" 180p | 2030 100p | ‘CAI04B  225p | BCMISL  800mBCa 18 800 | i has 100| 2N918  38p |.2hoA57/6 40 for 105 128 12500V 90m
74294 200 80 p +8C5478 16p P P |2 !
7430 17p (714208 200 | 4030 BBp | SA30B0F 235 |*sAD1024A 1250m -8Co45C 18| MJE30S570p | 2N330 18 |-3NS450 4en 8A 600V 140p
74L30 50| 00p | 4031  200p a0 40p
Sl i R | Gibo | SO felils de)enol ) Rine 18 | NG i | moce | TR0y
74366 1 E . p| * iy [ *2N6027
7433 aoe 74387 130|493 0% GA3TI0E  "88p [-sN7c013N 1adw| Bev7o. 18p |*MPF105/840p| N1711  28p |'NG027 588 | RECTIFIERS | 164 100y
7438 359 74368 150p | a0a0 100p | CA3160E 100p [*SN76013ND 120p| BCY71/2 22p | MPSA06 30p | 2N2102 80P | 5NG254 130p |14 100V 20p 1
fE RINR NS B W) chel VAL BULE AR dhe Bk i 2L ) ey
P *MPS, P 2N6292 65p |*1A6
7441 1% 34490 228 3082 5"?:7 £X209 750p | SN76477  260p| BD139  56p | MPSA43 50p | 2N2222A 22p | 3n128 1208 | +2A oav gg": 16A 600V
79430 (99v [7aLssERIES | 3042  s0p | 'CL7106  BBOp |:SP85IS 750p; BD140  60p [*MPSA20 50p | 2N2369A 16p | 38140 100p |*24 100V 35 2290
fEOUBUESET 5 8| S ITMEN e sln sl g e | W e D 4 e T
56 P N201 110p |°
7“2A 100p | 741504 1:: 282; 122" IM301A gg: *TBAG51 200p| BDY56 200p |*MPSUO6 63p | 2N2904/5 25p | 3n204 1083 32@88}5 162" *MCR101 360
74452 BPliasos  28p | 4049  aop | LM3TI 120p |118AB00 90p| BF115 ~38p | MPSUGS5 78p | 2N2306A 24p | 20290 250p |-4a 100V 95| 2N3525 340p
P & 741508 28p | 4050 498 | tm31e 200p |:78A810  100p| BF167  30p | OC28 3% N T 33: 40360 "40p |*aa 400V ,gmgggg‘m
4 1
o opmois: SBlin n | WHD o Wp GO0, R eue e |moerer) o ) dos i | g aoy'ieg | ovioed 40
E 5 33c 2 P | *R2010 4
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—SERVICE TRADING CO

VARIABLE VOLTAGE TRANSFORMERS

FT3 NEON FLASH TUBE

High intensity multi turn high voltage, neon glow
discharge flash tube. Design for ignition timing etc. &
£1.50. P&P25p1£201chATi3f0r£3P& &=
P.50p i£4-03inc VAT & P}

RODENE UNISET TYPE 71 TIMER .

0-60 sec. 230V a.c. operation. Incorporating a fapsed time
indicator and repeat facilities. A precision motorised timer ideal
for pracess uming, photography, welding, mixing, etc. Price £6.
P.& P 60p. £7-89 inc. VAT & P. & P.

WHY PAY RE?
MULTI RANGE ME®ER Type MF15A ac. dc
volts 10 - 50 2505600, 1000. Ma 0-5, 0-10

0 100 Sensitvity 2000V 24 range. diameter
133 by 93 by 46mm nciuding test leads. Price
£7:00plus 50p P & P £8-63 inc VAT& P )

N.M.S
METERS (New) — 90 mm DIAMETER
A.C.Amp., Type 6212,0-1A., 0-5A, 0-20A.
A.C. Volt. D-150V, 0-300V.
D.C_ Amp., Type 65C5 0-2A., 0-10A.. 0-20A., 0-50A., 0-100A

\ 24

AH types £3-50ea, + P& P.50p {£4-32 inc). VAT), except O-50A
100A. D C.. price £5.00 + 50p. P. & P (£6.33 incl. VAT).

HEAVV DUTY SOLENOID. mf by =
Magnetic Devices. 240V A.C. Intermit- - [
tent operation. Approx 20 Ib. pull at 2,
1 25 in. Ex-equip. Tested. Price; £4.75
- 75p. P. & P. (£6-33 nc. VAT & P.)

A.C. SOLENOID pye ether type 176/2 L~ —)
240 AC. Approx 1lb at 3 inch =
intermittent rating. Price £1 p&p 20p (£1.38nc VAT + P).

AG/GT 24V. D.C. 70 ohm Coil Solenoid. Push or Pull Adjustable
travel to 3/16 in_ Fitted with mounting brackets and spark sup-
pressor. Size: 100 » 85 x 25 mm. Price: 3 for £2.40 + 30p. P. &
P.(min 3 off} {£3.11 inc. VAT & P}
MINIATURE UNISELECTOR
12 volt. 11-way, 4 bank (3 non-bridging
1 homing} £3.00.

P.% P 35p (£3-85inc. VAT & P.). N.M.S

REED SWITCHES. Size 28mmx4mm dia. Prica; 10 for £1 00
+p. & p 20p. (total incl. VAT £1.38). 100 f') £8.00 Op P

30p. (total incl. VAT £9,55)

MICRO SWITCHES i

Sub. Min. Honeyweil Lever m/s type 3115m S06t. 10
for £3.60 postpaid (£4.37 incl. VAT).

These V3 types.

Buttontype (Pye} 10 for £3.00(£3.80 incl. VAT)
Short Lever type 16amp. rating (Grouzet) £4.00 °
{£4 95incl. VAT,

Roller Type (Bonnella) 10 for £3.50. (£4.37 incl VAT). N.M.S.

D.P. C/O lever m/switch mfg. by Cheri
low resistance contacts 10 tor £2.25
£2.93 (min 10).

MERCURY SWITCH

{inc VAT£6.12} muﬁ guantity '10 30pP. &P j

Size 27mm x 5mm, 10 for £5.00
Heavy duty type. size 38 x 16 x 10mm, minimum quantity 1.0
£7-50 post paid (£8-63 inc VAT & P.),

MINIATURE 2-CAM PROGRAMMER

Crouzet 1 rpm. 1156V. A.C Motor operating 2 Roller Micro

switches (4 amp). Can be used on 240QV. A.C_ with either 0 26
mfd 250V Condensor or 5.6K wirewound Resistor 9 watt

(supplied) Price £2-50 + 50p. p. & p. {£3.46 incl. VAT & P.).

A.E.G. CONTACTOR nms

Type LS6/L11 Coil 240V 50 Rs. Contacts — 3 make: 600V
20amp. 1 break: B00V: 20 amp. Price: £5.60 + 50p P & P
{£6-90 inc, VAT & P). N.M.S.

ARROW-HART MAINS CONTRACTOR, Cat No.
130A30. Coil 250V. or 500V. A.C. Contacts. 3 make 50 amp up
to 660V. A.C. 20 h.p. at 440V. 3 phase 50 Hz. Price: £7.75 + p.
& p. £1.00 {incl. VAT, total. £10.08). N.M.S.

SMITH BLOWER

Type FFB. 1706. Small, quiet, smooth rur\nmg 240V, AC
operation. Output aperture 45x40cm. Overall size 135x165 cm
Flar\ge mountlng Price. £4.25. P.&P. 75p. {Total: £5.75 inc. P.

Co. USA Precious metal
& P 30p. Total inc. VAT

Other tvpes avallable S.AE. for details
24 volt. D.C. BLOWER UNIT

Precision 24 volt. D.C. 0-8 amp Blower that works well on 12V
0-4 amp D.C. Producing 30 cu.ft. min at normal air pressure.
£4.50P. & P.75p inc. VAT£6-04} NM.S

INSULATION TESTERS WNEW!

Test to | E E Spec Rugged metal construction

suitable for bench or field work constant speed 7
clutch Size L 8in W 4in H 6in weight 6lb, 500V_
500 megohms, £49.Post 80p {£57-27 Inc. VAT
'& P). 1,000V 1,000M(). £65. Post 80p
(£64-17 inc. VAT & P. SAE for leaflet

Yet another outstanding offer.

IMFD 600V Dubilier wire ended capacitars ‘'NMS
10 for £1-50 p&p 50p. (£2 30inc VAT + p&p! (Min 101 ,\
230V a.c. FAN ASSEMBLY. A

Powerful continuously rated ac motor complete with 5 blade
64in_or 4 blade 3in_aluminum fan. Price £3-00. P. & P. 65p.
(£4.20 inct VAT & P.),

All Mail Orders
Callers
Ample Parking Space
Showroom open Mon-Fri.

200 watt (1 ampinc, a.c. vol(meter £14.50
0.5 KVA (2} amp (MAX) 17.00
.1 KVA (6 amp MAX} £22.50
2 KVA (10 amp MAX) £37.00
3 KVA (15 amp MAX) £45 50
.5 KVA (25 amp MAX) 74.0f
10 KVA (50 amp MAX) £168.00
15 KVA {75 amp MAX) £260.00

3-PHASE VARIABLE VOLTAGE (T
TRANSFORMERS -

3KVA (max. 15 amp.) £106-43 q
6KVA (max. 30 amp.) g159.37 Al pé:lf/(i\a‘rrnage
10KVA {max. 50 amp.) £327.43 '

LT TRANSFORMERS

13-0-13Vat 1 amp £250 P. & P 50p (£3-45inc. VAT)
0—4\/&6\//)24V/32v at 12 amp £18 50 P. & P. £1.90 (£23-48inc
VAT & P

0-6V/12V at 20 amp£14-70P & P £1.50 (£18-63inc. VAT)
0-12V at 20 amp or 0-24V at 10 amp £1200 P. & P. £1.5C
{£15-53inc. VAT & Pi

0-6V/12V at 10 amp £8-25 P. & P. £1 25 {£10-93inc. VAT}
OGV/12V/17V/18V/20V at 20 amp £19-00 P. & P. £1
(£23.58inc VAT & P)

0-10V/17V/18V at 10 amp £10.50 P.&P. £1-50 (£13.80 inc. VAT)
Other types in stock; phone for enquiries or send sae for leafiet

HY-LIGHT STROBE KIT MK IV
Latest type Xenon white light flash tube. Sohd state
timing and triggering circuit 230/240V ac. operation
Des ned for larges rooms. halls etc. Speed adjustable

g f.p.s. Light output greater than manv {so called 4
Joule) strobes. Hy-Light Strobe Kit Mk IV. Post £1-50
(£22.00 + £1-50 P & P inc. total £27.03). Specially:
daslgned case and reflector for Hy-Light £9-00. Post
£1.50(£12.08inc. VAT & P.).

Super Hy-Light Strobe Kit. Price £33.00 + £1.50P. & P.
(mcl total £. g
Suitable case £11 00 (£14.30 incl. VAT & P. & P.).

50

XENON FLASHGUN  <——a&p—
TUBES Py el

P
Range available trom stock RS

w SAE tor getails

ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

_4ft, 40 Watt £8.70 inc. VAT £10.00 {callers only)

2ft. 20 watt £6.20. Post 75p.(£7.99 inc. VAT - P.)

{For use in stan bi-pin fittini f

12in_ 8 watt £2.80. Post 35p. (£3.62 inc. VAT + P).

9in. 6 watt £2.25. Post 35p. (£2.99 inc. VAT + P).

6in. 4 watt £2.25. Post 35p. (£2.99 inc. VAT + P

Complete ballast unit, for either 6", 9” or 12" tube 230V AC op
£3.50. Post 45p. (£4-54 inc VAT + PJ. Also available for 12V
DC op £3.50. Post 45p. (£4-84nc VAT 4+ P).

40Q watt UV lamp and ballast compiete £38.00. Post £3.50

(£47.73 incl. VAT + P). 400 watt UV lamp only £14.00. Post
£1.50. {£17-83 incl. VAT + P}.”

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT  S.AE. (foolscap) for details

PROGRAMME TIMERS

240V AC. operation. 12 mdlvldually adjustable cams. £7.50 +
75p P. & P. (£9.49 inc. VAT). R

Superior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic construction, embedded
winding heavy duty brush assembly, continu-

ously rated.

25 WATT 10/25/50/100/250/500/1kQ/

1.5kQ), £2 40. Post 20p£2-99inc. VAT & P)

50 WATT 2500 £2 90. Post 25p {£3-82inc VAT & P)
100 WATT  1,5/10/25/50/100/250/500/1k()/1-5k(0/2 -5k
'3.5k0) £5.90 p. & p. 350 t£7 19 inc, VAT)

Biack, Silver, Skirted knob calbrated in Nos
dia. brass bush. |deal for above Rheostats 24p cach

R E I n Ys Wide range of AC and DC relays

available from stock. Phone or write
in your enquiries,
uther types available —- phone for details NM.S.
\zlitT)/zang A.C. Relays: Arrow 2 c/o 15 amp £1.50 (£1-98 inc.
& P
T.E.C. open type 3 c/o. 10 amp £1.10 (£1.80 inc. VAT & P}

KMKI Relay. 230V. A.C. 1 c/o. open type 10 amp contact, mf
by "Keyswitch” 80p. + 20p. p. & p (£1.15 incl. VAT}. 6 for
£3.75 postpaid (£4-32 incl. VAT)

D.C. Relays: Open type 9/12V 3 ¢/o 7 amp £1.00 (£1.38 inc.
VAT & P). Sealed 12V 1 ¢/o 7 amp octal base. £1.00 (£1-38inc
VAT & P}, Sealed 12V 2 c/o 7 amp octal base. £1.25 {£1.67 inc
VAT & P). Sealed 12V 3 c/o 7 amp 11-pin. £1.35 (£1.78inc
VAT & P). 24V. Sealed 3 c¢/o 7 amp 11-pin £1.35 (£1.78inc.
VAT & P). {amps = contact rating). P&P on any Relay 20p.

1-9 14in

Hellermann Deutsch. Hermetically seated sub-min, Relay. 12-
24V D C 2 c/o. 850 ohm coil. 0.2 pitch. P.C. mounting. L. 20 mm
W. 10mm. H. 12mm. Fraction of maker's price. £12.50 postpaid
(£14.38 incl. VAT). N.M.S

Diamond H heavy duty A.C. ula! 230/240V a.c.. two C/O
contacts 25 amps res at 250 a.c. £2.50 p&p 50p. (£3- 45 mc
VAT + p&p} Special base 50p. (incl VAT 58p)

ACCOUNT CUSTOMERS MIN. ORDER £10-00

ICE TRADING CO—:

W4 588 01 995 1560

GEARED MOTORS

44rpm SIGMA motors approx. 35ibs inch
74rpm KLAXON motors approx 25Ib inch
28rpm WYNSCALE motors approx. 20lb inch
7 1rpm WYNSCALE motor approx. 10lb inch
Above four motors are designed for 110V.
A.C supplied with auto transformer 240V.
A C operation. £7-75 p & p. 75p. Total incl.
VAT £9-78. N.M.S.

19 rom FHP 220/240V.
torque 14.5kg. Gear ravo 144-—1. Brand
new including capacitars. mf. CITENCO
Price: £1428 + £1.25 P. & P. (£17-83

a.c. reversible,

~-—p

inclus. VAT} NM .S

30 rpm. 230:240V ac¢ 50ib in mf. PARVALUX.
Price: £1600 « £1 50 P & P. (£18-98inclus. VAT) NM.S

56 rpm. 240V. ac 50Ib. in 50Hz
0-7 amp. Shaft iength 35mm. Dia.
16mm. Wt Bkg 600g. mf. FRACMO. —
Price £1500+ £1 50 P & P. {£18.98
inclus. VAT NM.S

100 rpm 110V. ac. 115ib. in., 50Hz 2.8
amp. single phase split capacitor
Immense power.
Totally enclosed. In-line gearbox Length
mm. Dia S5mm. Spindle dia.
156.5mm, length 145mm Tested. Price: £12.00 + £1.50 P. & P
{£15.53 inclus VAT). R. & T. Suitable Transformer for 230/240V
operation. Price £8.00 + 75p.P. & P (£10.06 inc VAT)

200 rpm. 35 Ibs. in. 116V. 50Hz

Price:£16-00 + £1 50 P. & P.(£20. 13 inclus. VAT). NM.S
Suitable Transformer for 230;240V. a

Price: £8-00 + £1.00 P & P. (£10- 35 inclus. VATL. N.M.S

12V. D.C. type SD2. Shunt 35 ph continuously rated 4000 rpm
Mt PARVALUX. Price £10?BO + 75p. P. & P. {£12.35inclus
VAT NM S

;rpm 230/240V ac Synchronous geared Motor, mf. HAYDON.

rpm  230/240V. a.c. Synchronous gearad Motor, mf.
CROUZET. Elther type £2.90 + 30p. P. & P. (£3. 68 inclus.
VATL.N.MS.

rated. Fitted with
Supphed com-
Price:

1,400 rpm 115V a.c Motor, HP & continuousl!
anti-vibration cradle mounting. ?M FRACM
plete with Transformer for 230/240V. a.c operatxon
£10-00 + £1 00 P & P {£12-85inclus. VAT). NM S,

ROTARY CARBON VANE VACUUM &

COMPRESSOR.
Direct coupled to 1/3 h.p. 110/115V. A.C. Motor 4.2 amp. 1380
rpm. Motor manuf. by AE.i Pump by Wllhams Max. Vac. 25"
H.G. Max. pressure cont. 10 Int. 156 p.s.i. Max. airflow 3
cfm.at 0" H.G. Price: £25. +P & P. (£32. 20\nclus VAT,
N.M.S
Suitable transformer for 240V op. £10.00 P. & P. £2.00
(£13.80 incl. VAT). N.M.S.

COMPRESSOR 3

Precision built USA  Horizontally o
opposed twin head diaphragm type =
producing 20lbs. approx. P. per ¢ ;! 3 3
head 35 plus CFM. Outputvirtually 7 i ;

pulse free Powered by 110V A.C.
motor size 30x23x%15cm. Weight 7
kilos. Price £24 + £2 p. & p. {total
incl VAT £29.90).

Suitable transformer for 240V op. £8.00 P. & P. £1.50 ({10 93
inc. VAT).

VERY EXCEPTIONAL OFFER
REDUCTION DRIVE GEAR BOX.
Ratio 72:1. Input spindle § x ¥ in. Output spindte § x 3
in. long. Overall size approx: 120 x 98 x 68 mm. All
metal construction. Ex-equip. tested. Price: £2.00 +
50p (inci VAT £2.88)

A.C. Wkg. TUBULAR CAPACITORS.

Fraction of makers price. Motor start etc.

1.5 mfd. 440V. A.C. 680p 75 mfd 200V.AC. £1.00
2mfd. 250V.A.C 60p 10 mfd. 250V.A.C. £1.00
2mfd 450V A.C. 75p 10mfd. 400V.AC. £1.75
2.2mfd 440V. A.C 75p 14 mfd. 400V.AC £3.00
3 mfd. 440V.A.C. £1-00 16 mfd. 250V

14 1 mfd. 440V A.C. £1.00 (Block) £1.50
5mfd. 400V AC. £1-25 19 mfd. 280V.AC £2.00
5.3 mfd. 160V. A.C. 80p 20 mfd 250V.AC £2.25
5.4 mfd. 280V A C 75p 50 mfd. 370V £5-00
6.5 mfd. 2BOV. A.C. -00

£1 (Block)
P. & P, up to 2.6 mfd. 25p 3 mtd tp 20 mfd 50p. 50 mfd.
£1-50. Alt plusVAT NMS.

Time Switch

Venner Type ERD Time switch 200/250V a.c
30 amp contact 2 on 2 off every 24 hrs at any
manually pre set time. 36 hour Spring Reserve
and day omitting device Built to highest Elec-
tricity _ Board ecification.  Price  £9.00.
P.& P. 75p (£11- Zg) R &T.

SANGAMO WESTON TIME SWITCH

Type S$251 200:250V ac 2 on2 off every 24 hours 20
amps contacts with override switch dia. 4 x 3 price £8,.00 P & P
50p inc. VAT £9.78, Also available with Solar dial. R. & T.

MINIATURE 24-HOUR TIMESWITCH
(German mfr.). 240V A.C operation. Spring 3
Reserve. 10 amp contacts, one on-off every [y

24 hours. Calibrated in two hour steps.|
Minimum on-off period 6 hours. Day Omis~
sion. Unusual feature with these Switches is
that trips may be removed at will enabling in- '
dividual days to be programmed as required. |,
Size only 3" x 4" Depth 23". Price: £68.50 +
50p. p. & p (£8 05 incl. VAT & Pl N.M.S

KEY

New Manufacturers Surplus
Heconditioned and Tested

Personal callers only Open Saturdays
9 Little Newport Street,
London WC2H 7JJ
Phone 01-437 0576




ST ane vou oiscoven INTIRUPLLITY
For beginne-rs or professionals, the Maplin catalogue will help you |

' find just about everything you need for your project.

Over 5,000 of the most useful components— from resistors to
microprocessors — clearly described and illustrated.

Send the coupon for your copy
and STEPUP TO

* MAPLINSERVICE « ~___ - =7
SW\

b - -

Post this coupon now for your copy
of our 1979-80 catalogue price 70p.

Please send me a copy of your 280 page
catalogue. | enclose 70p (plus 46p p&p).

if lam not completely satisfied | may return the
catalogue to you and have my money refunded.
If you live outside the U.K. send £1.35 or ten
International Reply Coupons. |enclose £1.16.
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