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8K ON BOARD MEMORY!

5K RAM. 3K ROM or 4K RAM, 4K ROM (link
selectable) Kit supplied with 3K RAM. 3K ROM
System expandable tor up 1o 32K mamory

2 KEYBOARDS!

56 Key alphanumeric keyboard far entening high level
language plus 16 key Hex pad tor casy entry of
machine cade.

GRAPHICS!
64 character graphics option — includes
rransistor symbois! Only €18 20 extra!

MEMORY MAPPED

ragh resolution VDU circuitry using discrate
TTL for extra flexibiity, Has its own 2K
memory o give 32 lings for 64 characters,

KANSAS CITY

low error rate lape nterface

PSI comp 80

280 Based powerful
scientific computer
design as published
in WIRELESS WORLD

e in price = -
The kit for this outstandingly practical design by John
Adams published in a series of articles in Wireless World
really is complete. Included in the PSICOMP 80 scien-
tific computer kit is a professionally finished cabinet,
fibre-glass double sided, plated-through-hoie printed
circuit board. 2 keyboards PCB mounted for ease of
construction, IC sockets, high reliability metal oxide
resistors, power supply using custom designed toroidal
transformer. 2K Basic and 1K monitor in EPROMS and,
of course, wire, nuts, bolts, etc.
KIT ALSO AVAILABLE AS SEPARATE PACKS
For Wodd Coltam ors whbe wish W sprdad Waer parcUaLy oF ol o pérsonaliabd systim tha ke is avaiinkle @
sepdr e picky o PLO (167 3 125) €43.20. Past o Kayaarda E34.80, Firmware (v EPROMS £30
| Woaztermer pad pawar 1oppiy componnels £17 B0 Cobunpt {very rogged. mase Irem sion ri

il W iy
besuihlly fastibed] E26.50. P.S. Wil yreatty smbzeco aay wther single Soard cempater isciuding DM
SUPENBOARD ter wibich f cou be reagity wodifiad. Gtuer pachn Nstad (s ser FAEE CATALOGUE

PSI COMP 80 Memaory
Expansion System

Expansion up to 32K all nside the compuler s own cabinet!
By caretully thought out engingerng 3 mather board with bulfers and ns
awn power supgly (Powered by the tomputer s transformier) enables up io
3 8k RAM or 8K ROM boards 10 be fittid neatly nswde The camputer
catmnet Connections (9 the mother board from the Mmain board expansion
socket v made vra 3 nbhon cable

Mother board:

Fibre glass douole sided plated 1hiough hole
PCB B 7" x 30" set of all components
rmuding all brackets (ixing parts and nbban
cable with socket 10 cannect to expansion plug
£39.90
Fibre glass double sided plated through hote
PCB 56" x2 8" £12.50
Set of cormponents inclyding IC sorkets plug
and socket but excluding RAMSs £11.20
23141 RAM [16 required) €5.00
Complete set of board. components. 16 RAMS
£88.50
8K Fibre glass double siged plated through hole
ROM board PCB 56 x4 8 £12.40
Se1 of components including 1C sockets pluy
and sockel but excluding ROMs £10.70
2708 80M (B required) £6.00
Complete sen of buargd components. 8 ROMs
£88.

8K Static
RAM board

* ETI VOCODE

PR—— - —

Panel size 19.0" x 5.26" Oepth 122"

14 CHANNELS!

NOISE GENERATOR!
LED PPM METERS!
SLEW RATE CONTROL!

COMPLETE KIT ONLY £195 + VAT

Kit includes FREE foot control and test oscillator!
Like all our kits the ETI VOCODER really is complate — tully finished matal work, professional quality
components lall resistors 2% metal oxidel, nuts, bolts, etc. — even a 13A pluglKits also available as

separate packs — Sea our Frea Catalogue.
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2 MICROPROCESSORS

ZB0 the powerful CPU with 158 instructien_including
all 78 ot the BOBU, conuols the MMS 7109 number
cruncher  Fungtions include + — 5quares.
1001s. Iogsggaponemiqﬁ g funetions, inverses eic.
Range 10777 109 « 1977 10 8 figures pius 2 exponeny
digits.

EFFICIENT OPERATION

Why wasle valuable memory on sub routines for
numene processing? The number cruncher handies
everything internally

RESIDENT BASIC

with extended mathematical capability. Only

?K memory used but more powerful than
most 8K Basies!

1K MONITOR
resident in EPROM

SINGLE BOARD DESIGN
Even keyhoards and power supply
circuiry on the superb quality double
sided plated through-hole PCB

Q\
COMPLETE KIT

NOW ONLY
£225 + VAT
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First ever DIY proyect
casly comwerted to a
home conPals

RADIDACTIVITY
£ XPLAINED

ETI versus the Universe p. 65

FEATURES

NEWS 8 Read itfirstin ETI
EMP 15 The debate continues
MICROBASICS 20 Memories are made of this
AUDIOPHILE 32 Sony competition results
TECH TIPS 43 Readers’ designs
ASTROLOGUE 52 The Space Shuttle saga
. SPOTDESIGNS 60 Tried and tested circuits
DESIGNER’S NOTEBOOK 76 Zerowoltage switching
RADIOACTIVITY 86 Brush up your alpha, beta, gamma
DMM SURVEY 91 Digital multimeter bazaar
REGULATOR DESICN 99 Keep your volts under control

PROJECTS

AUDIO TEST OSCILLATOR 27 Make waves with our test gear
RIAA PREAMP 39 Moving coil matchmaker
TOUCH BUZZER 48 Simply a touch noisy
METRONOME 56 Raise a rhythm or two
SPACE INVASION GAME 65 A microprocessor marvel
POWER AMPLIFIER 72 A two watts winner
LIGHT SWITCH 81 Light dependent switching
FOIL PATTERNS 109 We have designs on your copper

o T

INFORMATION

Millions of meters (nearly) p. 91

one of the many p39

ETI NOVEMBER 1980

NEXT MONTH'S ETI 17 The last one in 1980
NEXT MONTH'S CT 25 Computing tomorrow
NEXT MONTH’S HE 85 Inside Hobby Electronics
~ SUBSCRIPTIONS 97 Get ETI the easy way
HIE! SYSTEM OFFER 104 A complete system under £300
ETIPRINTS 108 Foil pattern prints
BOOK SERVICE 113 The ET! technical library

Electromics Today 1s nommally published on the Tirst Fday in the month preceding cover date L ©MODMALS LTD 19801 All matenal s subject 1o workdwide
copynght protection Al reasonable cate 1 taken in the preparabon of the magasmne contents but the publishers cannct be hedd legally responsibie for emon,
Vheee mistakes 60 occur, a comee tion will nommaliy be published as 5000 a8 possibie atterwards 4l prices and data contaned in advertisments are accepte! by
us in guexd faith as comect at time of guing 10 press Nerther the advertisers nor the publishers can be held responsible. however, for am vanations alfecting price o
availability which may occur after the pubhication has closed 10 press [ Subscription Rates; UK £10 including postage Awrnail and other rates upon appiic ator 1
£T1 Subscrptions Senice, PO Box 35. Bdge Street Hemel Hempstead Herts




The premier mail order house
specialising in quality products and
superior ofter-sales care.

SEIKO QUARTZ

LCD MEMORY-BANK CALENDAR WATCH

seeciaprice ONLY £49.95

plus 85p p&p. Usually £89 or over.

® Displays hour, minute, second,
month, day of the week and date in 12
hour indication — or 24 hour at the
touch of a button.

@ Button touch also displays month and
year and dates for a designated
month with Sunday dates flashing.

@ Stores dates in memory up to 11
ahead, flashes ‘MEMO’ on
designated dates.

@ llluminated time and calendar
display. ‘

@ Display flashes when battery nears
life em}. '

@ Stainless steel case and wrist strap
(adjustable).

In presentation case with instructions.

A LIFETIME

WATCHATA
BARGAIN-OF-A-
LIFETIME PRICE

Fult refund if not
completely satisfied.

To Mitrad, 68-70 High Street, Kettering, Northants. =]
. Please send me: I
Mitrad, 68-70 High Street, (] MD609 wolch(es) at £11.80 inc p&p ] MD606 walchles) ot £10B0inc p8p |
'T(el"g','j'g v l;l;(;;lzunfs. [ MD610wotch(es} ot £17.80 inc pip ] MD&07 wolchles) a1 £10.80incp&p |
o 5 [ seiko Quartz walches) o £50.80 inc p&p ] MD40B watchies) at£16.35incp&p |
/ ("] MD605 wotchles) ot £12.80 inc p&p =] ——
Total value of my arder £ _ — |
.. ] . | enclose cheque/PQO or debit my Access/Barclaycard No. s _ L |
This is @ representative selection from  / .
the collection of guaranteed leading / Name Yl N 7_ Signature - |
make and own brand watches offered block lefters !
through Mitrad’s 7 day distribution [ Address : {block lesfers pigeEs :
system and backed by Mitrad’s own . S : — —
service organisation. _ . - |
For C?m?jete pr?dud range, ring / & Credit Card halders may telephone {0536) 522024 24 hours a day stating Card Number for immediate atiention, All arders |
o eiihis S el el ey / despatched within seven doys, subject 1o availability. Full refund if not completely satisfied. I
Trade price list available for Mitrad Registered in England No. 2554356. ETI
bulk orders. 7 - i B e N B =
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MD&09 Gentleman’s super slim flag date
alarm. Only 4mm case thickness. Continuous
display of hours, minutes, seconds and day;
optional display of date, month, year. 24 hour
alarm, olarm mode indication. Back light.
Infinitely adjustable stoinless steel strap. Very
latest technolagy.

£10.95 + 85p p&p

MD610 Gentleman’s dual time melody alarm
chrono. Only 5mm cose thickness, Cantinuous
disploy of hours, minutes, seconds plus date
and mode indications. ‘Running horse’ chrono
to Yo sec, 12 hour alarm plays 30 seconds of
Yellow Rose af Texas’. Infinitely adjustable
stainless steel strap.

£16.95 + 85p p&p

MDé05 Ladies muysical alorm  chrong.
Continyous display of hours, minutes, seconds;
aptional display of day, date, month. Auto
calendar. Chronograph with lap  timing
facilities, to V1o sec. 24 hour alarm plays 30
seconds of Beethaven's ‘Fur Elise’. Back light.
infinitely aodjustable stainless steef strap.
£11.95 + 85p p&p

MD&06 Ladies five function fashion LCD watch

with 3 year battery. Continuous display of

hours and minutes, with month/date and dote/
seconds available. Auto calendar. Only 6mm
case thickness. Back light. Infinitely adjustable
stainless steel strap.

£9.95 + 85p p&p

MD607 Ladies slim ‘sugar caated’ dress watch.
Continuaus display of hours and minutes;
optional display of month and date. Auto
calendar. Back light. Integral wotch and strap.
In gold or silver finish.

£9.95 + 85p p&p

MD608 Gentieman’s musical alarm chrono.
Cantinuous display of hours, minutes, seconds,
plus day indication. Also month and date.
Chronograph with lap timing facilities, to Vg
sec. 24 haur clorm plays 30 seconds of
Beethoven’s ‘Fur Elise’ or can be setto awaken
to a single nate. Back light. Infinitely odjustable
stainless steel strap.

£15.50 + 85p p&p

ETI NOVEMBER 1980



I 1 I l TP gois? nggsA 170 ‘m;gés ';f TP36C 199 ] 2N1304 B0 J 2N20G4 118
ARD ROAD OR ﬁ:%z g BC183 :g %%‘;60 140 | myEr70 130 ﬂ:ﬁ: 2 23:1% H e
: D R 60 140 f§ MUETBO ! a0 [ 2Na232 26
AlL ORDER AND ac127 | 25122 10| sover ase f° 130 § Tia2a o4 | 21307 a8 f 2ne2
5 0 o ac128  20] BCYOZL 107 | BFI1S MJE340 S4 TP428 82 2N1300 ‘so . 36 45
5 BCIS3L 10! 28 | mues7o 70 | 1 IN4Z64 24
ord (O A0EAS /G Ac141 27§ pry BFI54 29 | MIEY? 1P120 90 | 2N1613 23 || 2N4286 18
ALL DEVIC W, == AC142 28 B4 10§ gris8 30 v 7o ezt se | 281670 130 § N
DESPATCHED :':A:EDTSRN o:u;hés?rnrcmﬁa"sn; ULLY CUARANTEED: QRDERS | AClar 28 sroe 3o bl mitsro 68 | Tea s o iz adie
P.Os OR BANKERS DRAF : F BUSINESS: CA AC  acisr 2 24 | mues21 74 2Na400 20
T WITH ORDE : SH/CHEQUE/ 188 28 . 26 ).er177 28 ne147 125 J|2N2180 350 f 2Naa
INSTITUTIONS® OFFICH R. GOVERNMENT AN ACY17 8c212 9 MUE2955 95 | T 7 0
AL ORDERS AC D EDUCAYIONAL 0 ar178 30 | muedo P2955 s [:2N2217 43- | 2Nas59 &8
WELCOME. P&P ADD CEPTED. YRADE AND EXPORT { ACY18 eof BC2%2L ¢ ) BFI79 33 55 70 I mip30ss 60 [ 2N2218A 34 | 2N48
P 40p TO ALL ORDERS U NQUIRY | acris 8o 8213 # MPF102 08 | Tisa 2N ig1os
OBTAGE AT COST. AIR/SURFACE. ACCESS ORDERS WELCOME. - O orne | Acd & s b o w | i & |nama |
Expiin orders no VAT, Apglicatile (o ACY21 80 14 o feres 28 M Tis4s a8 | N22a 2 | Nam
10 Cuninoness ACr2?  eo f 8C214L 10 Pr10s 38 | Tis4 i
VAT pices ary sxchaiive of VAT, n-nu 15% to ofl prices ﬁﬂv Uniees stated otherwins, alf acvaz e f BC237 14 Eilg_? 25: | MPFI0E 40 TISSg 33 g:;?” ZONgRcHe92200ER
Wo stock rausends more » ACY39 BCZIB 1 11 | mpsaos 22 97 48 | 2ns102 128
ieoms. 14 povh 3 viakt . Wo a7¢ sHusted aos sof pczie e | erias 1z | ursace 20 TiS7a 47 | 2N2303 45 § 2Ns135 23
/BR High behind Watford Feothell Ground. | AD 4' kLl 14 eBF196 12 § MPSA12 29 Tisgs  s0: | .2N2368 2% JT2N5138 2%
P-ﬁ-w—-m Street. Op-um.a-n-u-n-. Ampie Fres Cor, 141 120 308 18 § BF1 1z | mpsas nsed 30 | 2N2369a 17. | 2NS138
ELECTRONIC CAPAC AD142 120f BCIZ7 12 | BFI9E 16 | MPSal 5 20 | nser a3z || 2N2476 120 | 2N517 2
: ITORS: (Valucs or¢ i1 yiF} BOOV: 1 Ap12g 75 6328 s | Br199 - 56 1 § Ucraa N3 . 2428
e R R S ML DAL TORop a7 T8, feGy 00 R €SV T LD | A016] 3 il e e il [l B3 | 10

; 1000, BOp; 40V: 2. 33, 8p: 100. 12p; Pi 0,27p; 50V: 50, 100, 220, 26p; 470 | AD162 8338 12 MPSUOS 80 NS180 38
T2p: 25V 10, 22, 47, mo:',, ALe0M 2o 2200, 3300, #8p; 4700, 98p: IEV: 10, 33, 7p; 330. 4 o1 arivs o BC441 8F224a 23 | MPSUOS 50 ZTx108 11 || 2N2492. B0 | 2NS191 75
b R 20, 250, 18p; 470 25p; 540, 1000 35p; 1500, 41 p: 330, 470, 5. 30 | pr2ese 29 | mpsus2 Zix109 11 || 2N2487 s0 | 2NS305 20

7.7p: 100, 125, 8p: 220 B 40p: 2200, asp; | 115 soj} BC461 30 EF24S y 65 b Zrxa00 13 || 2N2646
; 10V 100, 7p; 640, 12p: 1000, 2 p; 220, 330, 14p; 870, 20p; 1000, 1500, 3up; 2200 | AFNIE B8C477 30. | MPSUS5 65 48 | oNS308 20
TAG-END TYP! 2p. . 0p; 2200 85! as | er2ssa 60 | M ZTX301 16, § 2N2784 85 | 2NS4s7
1509.330011:“;20:0;'00”': 180p; 70V: 4700, 165p; B4V: 3300 150p; 2500 R 80516 35 | orosen 48 | mionas oo | TX02 20§ N2 INgiss 38
EREET qadt e o p: 40V: 4700 130p; 4000 92p: 3300 #8p; 2500 110p; BOV: 4700, 126 s 8C5 7 38 I ar25y  as. 45 1 7rx303 25 | 2N2905a 26 | 2NSa5
120p; 4700 100p:; 3300“&. 0o8zeld $05: 30V: 4700 110p; 26v: | 4130 4o DCRAT toc | Gezea 3 OC2o 0 13 1 3N200s 22 | nosse s
LYESTER ORE: Axial 1220 tvi - g 75 1o | sraes 35| m31a 24 | 2N2007 227 | 2NS
777
400V or. 15, 202, 303, o7 b, 10m, 15n tr; 180 10p: 220,32 A AFTES . s00) Deee 18 | il Bi| % 125§ maze as |2z | onsers 148
‘SOn 212;0‘-;21? 333;:1 g)?‘ﬂ“p_ B60n 4kp; | »F bdg; 25 3 B2p. n 11p; 470, 880 14p; 1000 175: ] 4579, 4“2‘ acesy :; ::ggs 38 | ocat 138 zrxmsa‘) 28 gnzgzss 10, | 2ne027 48
n. 1 150n, 220n 11 7 32 18 N301Y
1100, 150 20g; 22n 22p; 470 = Oggoar;,.“z,oé-n' ss:)n 1;::.,,: 24F 32p; 4.7,F 36p. gg}g;s :g §E§§§ e BFA5T 3% gccgg ;: %553' = 24 | 2N6388 126
BF594 2 1
oL Atie LAY S0y = o Blew Bl Sa BiEe
n &p: 33n. 47,, 63n. 100n7 5150 MPUTER ICs 12 75, § BFR39 ZTX504 28
3300 135, 4700 1y 680 18p¢ 1+ 2581 105 3091 292 13?; s 2114.4 e 0 svis so | omao = | ocn | s o
TANTALUM SEAD CAPA ziadsn  2a0 JEO 10160l da | w2 ] 0 » | oy &2
: PACITORS FOTENTIOM 4 5 i || BFR79 247 1 s N3302
Je¥ Quk. 022, 033, 047 ¢.6e. | Tuoh ITIOMETERS: Rotary. Cartron. [27 00 das s B iz ¢ | e 24 Se7a %oy yiaona azs 2 120 (s):ﬁg:\AL
. 2.2pF, 33, 47. 26V: 10. 20v; | 470Q. 6800, 1K o5 | BFRE1 24 1 88 | 2N3sa2
. MBS Sgh gyt Single Gang SErles O"M amesv 7se LGS 2 acvas sl Gasroalprce. oc7e 45 | dosis as | naces e :
: 10V; 155, Zzlv 4373 1&.',50"00220 Bop; gtgth Single Gang Log & Lin zg, 4043 ;’s: ac1:; ﬁf Bmgg : aFxzs 28 | ocat ;:‘l ﬁg;g = 223782 3 I
v 35o: -2M0 Single G ] BFXg1 45 70 703 10
8. 47,88, 100 28p: v, 100 Tar.t | 5x0 2Ma Dowre Gwn Log s L B8y S eso |BC)1s 28 D070 14 | orxes 24 Oco2) iR od2a e T 2T 10 23 00N
WYLAR FILM CAPACITONS T Whond ShulTmliWag P es22 o fciie e s 1s | shas o8 § O oot N 1 | e
1 L {¥] 4 2a 82 7 12
m“;%?‘_mz 005 0T : 108p gggg 1380: :CC‘!:g i BCvi2 20 | BRXBT 28 gg}% o | 40u47 80 3707 12
GO IC02 004005, 0 Oneutg 79 %‘;g’vf,"”“"“?’“ff""i 8545 J589) |crii mlom 1] e Aot 85 | ozt vos §naies 1 27165
. \uF. 8p. 80V. 047, 1 log and lineer values S0mm 6551 “leciay s feo 21 | oc00 48 A3 0T y
AL | 5K0)-500K ie BsQ 124 118 BFYS1 21 40361 BD | 2N371D 1 IMBA02
R 5of 10 15 0000 P 0K, 500K ol gang sop) | 2552 T ey JESRCRE Al Teag 38 | a6 ee | 2Nan 12 ] wesn ssop
g'glgvf.o-o22p&0-033yp &2 | 5ot suck Gravustod Borets 3ep {6810 790 |eciase w0 BE:;% e gggg 28 | Tir2en 58 | dorss o s 140 MM”‘”;;&
wF 99 01,02 . - 3§ TP 50 71179
i A e T L o % | e i
AR i - CEEE] EER EV el -
11p each SW 1000 —3- 4 ' 1 o 2N3820
28270, 300330, 380. 590, o 2oaa et ver o :3: Eom Tams piies 10| 8010 4 | 0 e el B B .
18p each | Cermet. Pracisi 2 A 138 20 g 3 g7 | 2N3823 710
1000, 1200, 18002000 28p aach | 1000-100K0 Dy i CPEIELD] [ 135 Bc oo s ool s oa eszs 7 | Tesie aa | doers i N3g28 70 4
POLYSTYRENE CAFACITORS: s Ko tao {3100, Y Poies i | hore 7 | TREIC it | e .
100 10 1nF Bw; 1,5nF lo47nF 10p | RESISTORS — Erie make 5% Casbon' 8253 290 |ecresc 104 eo20s 110 X8 I3 meaza as | oness :z it
WINIATURE TYPE YRIMBMERS High Stabeity, Low noise feT26 235 %}‘;gc 10 ] 80705 110 | esvasa e | TeiaC 0| Iness -} 3n3g01 18 | Tetophone
2.6-6pF; 3-10pF: 10-40pF BT28A 288 w5l eoz22 a5 [ 8005 170 | Thaan 93 ] 2ni084 75 | 3505 18 { ordurs now
5-26¢F: 5-45gF: 22 RANGE VA BT95N Bciyt 11§ 8024 -| me3xc TR '

SoF, SASE SOprbesr  son | ww 220a0M 24 0 e J8TSIN Tes Jecin 11fmoaes so § suaos 70| mpaad 74 avioe 31 | anssce 17| mcoepred
COMPRESSION TRIWMERS Py g‘m&m e B 1 araions aid |27 vef Bosas ro0] Bawe 21 | mesac Sl mEoy BEEE T {€10 min )
I S ko A M A TR N Pl e e R
oot ey | TR EE [BhET N o oo n Pk A B ke 0

price spphes to Resi MC1488 F AN
P 2 e BiE b O et 30p. | 1ve ot miaet valuvs esivtors of sach. |ucra89 caza e iaelan et 74 LS76 [
JlGKSONS ARIABLE CAPACI D BAIHAE Nelamy ::io Caxozta sofucidizeo ':’: g_gﬁgm % [7éc0- »paics Vool a0} 7s § 1528 a5
DIICOTNE  aoeet o1z esp o dod g..',g;bis RECTIFiERs | MK4072.2 wofoilde  nsfuciass  sse SETTT O =Y iRy, 1l w0 1
y rive  480p {plesnc. 4027 T5gMC14 78§ L4?

s00 ases  oazosrize 3sop | AUN 3 pcoms  plixicir: oSN % acides | SHRIMEN . IREE 1oES TS = e
ST a M otk iy 3 acoov  z|Mus2s0 THA s 7ifwcises  azsfrocazon 2o jade nefiaico ojums g fisor 126
Dial Drive 4103 =, o BY126 32| V20V 28 N TBA @ CA30s, 10 78§ VCA965 12087446 741 171 186§ 1592 7S

Bar3et  1res  7eos0er | bkos | B2 | tniaoow 2 JMKeTIBA - 2089 9 17afmC3k02 " 15offTOAI008 790 132 §74162 98} 123 a0 iso
F 2 7 12 RO-3 2 CA3075 243 fMmc3340 7447 o 74163 o9 3 75
Dvom Gdmm  55p ot 50p | Cnona 1ey | MO0V 34 513t 880 Recadonoe P 120[T0AI008 31047448 74164 1595 1%
Pusben g 1Mk 235 low  w ey Wiro3dsian  sso féaee whicisior  13fioatozs  srofiaso  sofrsics azof 74 1585 180
oo s, vl | M SIopE a2t foaer, 2 e = |srroszese 1esalCS0E 58 MC 3401 | e BT [l [ S 15107 48
25pF _ 330p | gare 12 ] A0 M sre7ison ez0 s ] e d B Liyeyrrgped Lht 4168 185} 714500 . g0 L5109 75
RF CHOKES onrs 15 | 2A/%00v B3 |; $2516 850 | Ch30a0aa 215 MC3405 wsofloaznzo  320f7452 2074170 S04 73] w5112 30
S e |00 |G o lmeel iElewer % F R e [ O B Y TR

. 1mH.2.5.5.10 30p sech 0ABS 13 ’ 72 S §Ca3t 1cp 54 17470 7417 2800 LS114 48
43mH. 100 b AR /400 TMS4035 280 30 so[MKE03%8  eas || TL062CP 41 3 120 S158 4

80p sach OABO 8| sl 7% Lra ca3ag 1267472 34 J7et7s 524§ LS122 70
100V 54039 280 asfMmMsios s3] TLOBACN b 108 5188 z10f

v ARD o | 0an ofc 73 Yrmsa CA3180 ot [Mms3o wsaflrary aofr4r7s e2 L5123 98

1°015 0.1 0ASS ¢ 1 oav2oow E 0545 720 i 7106 5 |MM5307 1276 § TLON I CP asl7a72 4176 5189 168§ £5124 18O
S {coppercladh  ipia 04200 SAvabgv  Mlmsioar e QOIS TOSPRMNTIS Mo norzce  safra o S0 5194 196k i5125

Tt W Cin [ HWE w0 G s 52 et T ) i (B DO hE 3
- 3 0OB1CP 196§ L5132

330 g INgTSTSY 80 [o0 craam Ss0ficieart 1sonesia azlra80 s f74179 188l s 9%
- = 1 . 210§ TLOB2CP. 7007 262 ass)risi3sz

45" R wete 5 YTemens o jZ8ecic B30 {/CLB211A 160 [NESZaK 2104TL083CP 481 120 §74180 5287 2 20
2% 4177 ias 725, | 400172 8 | Bonne 2v7 280aCTC  eon [iM7208  sSofNESes HM My gsfras2 7 f7010) Sihe  holisim e
517 256 280p 210 4003 6§ oot 28010 €98 dicm720s 1160 NESSS ssiiiosacn  yzoliass  wafieics s san 10/[L3136 g0

) 3 ] 150 0 326415139
iyt 2860 260p 0p INSDOA /5 © 2804 P10 d1CM7215 1050 |NESSE 7 7484 113 74184 148] sa72 ”
e - - IN4DO6/7 T Bp aach 726 §iom 55 JUAA180 150 7485 74186 11504 (5145 120

Range: V3 w0 L 7216A0 1950 |NESED 325 xR2208 38 121 145§ 5475 a264 iS147

Pxt, of 36 pins 20p oTBea N41a8 4 237 3w INEAR ICs JICM72168 1950 [NES6T 398 Pxpz2 of7486 3374188 209 210

P iasertion 100l 147p  DI7 B rd 184p; | INS404 17 Mrbpean | 12 35 Jicmraisc 1950 NESB28  AvodZ 5 750 l7ag9 215 §74190 135§ 74 5148 178
NG 14 % S Jusisi 9e
Spet tace cutter 107p.  Vero, oaid 326p 1544 20§ e, | 709 14 38 JICM7217A 780 NES64 7490 &7 74191 135
. vlock 324 . | IN5401 13 . 00 Bpn 35 [iCMY 25 |zna23 195 |7491 74192 LS00 13415153 88
VERD Wikl — IN340; Thyristors pn 36 224 7esfNESEsA 120 JzNa2 ) 85 1354 501

LR LR ETYEY- T Neaoz al g | 1S 3w fNII TelNEses  amofmizse  aisfeds o e sl iS0r  2hisise s
- 50 |nesisTeen Weda of Aoy a2 e 3l aspfNESETV A aNiose 200 7493 sis wosfisos  asfisis e
Combs M paretp B /200v 47 | 741C 7 20 378 fzni040¢ sa5474: £ L804 20 15158 8
- i 1A 7A00N ' iapm 78 JUMIO 306 | NES7! a2 . 7435  78}74196 130 L g
TERmIC ChtoniDE | ULTRAsonic | NOISE Slaogy S| 7ascspn 36 fuvdoiee 23|50 200 TTL 74 o) oo 74197 ‘a0l S0a  aaf idie) 88
1 ib bag Annydrous | TRANSDUCER 5ABOOV 53Bpn 185 JLMI0ST 70| S5568 275 | (TEXAS] 7497 180 74138 1951 50 i
225p + 40p P&P e 12180 ] Basoov :-3 B10 159 fJLM311 iolsmB3z00  azsdiano I f7a100 130 §74199 198 Lsﬁg zzfisiez 110
COPPER™C 8A500V .3 2:00(‘.1 0. JLM3168 195 | 5483210 27537401 i1 7:10‘ sz 74221 1404 51 g [s:gi 1
EOPRER AT RORoT[vamears) B | VUL Jomt RS ] ] R [

ingle-  Oouble  SRBP BAT0Z 28 § 12A100v 42 70 570 150§ 7403 L1513
Glass sided sided 8B10SE AY1-1320 38! fLmaag 536G 14 [74109 8o 74248 ¢ ao 15166 175

as . . a0 | 124300v 88 s 50 | 562402 285 7404 9541514 ts1
6 x 6* %05 ion 5.5" %85 | gaice A | AY-1.5050 194 [LM349 128 J5LA14a 14 |74110 5473249 108 7% 68 210
6 x12 18, X 95p s o) 5007 92 | av15051 1es [LM379 378 N7 1504 7405 el salrazs 1o} 1% aofiLs165 210

65 | (2A8007 120 75 600N 280 7406 L520 LS
OILFLUGE finacen — | ibbon Gatse muamine | 871067 180 e 20 TR L e e L2 7a07 Bhane el 2 L Y IS

o 3p: 16pm &0p | 10 way 190 150 . L 130 7408 27408 74278 L522 40 fiS174 147

24 pun By 40 o 298, | s & 20 way e 13| avaa3so  7es JiM3E2 125 fsnteose tasf 7409 ” 2200 596 ag [ 151
d L} availabic cAd AY 31 LM384 SN 22874115 125] /4279 75 110
SolGeiton pins . 100 60p; 500 27 5p. TRIACS | 14 = Av3ee%e 3 Juwss "o Shrtozno 1amf7ars pra120 106 f7e2% 1% o o e
L SOCKETS T | 3az00v ag ]| 2Ns4sd  1a0 AY 38312 708 m;:g 150 |SN76033N 1985 7412 §§ 71:2‘2 :2 333‘; 38581530 24 | LS188 '-:33
) Low Wire | CONNECTORS: i e Nsosa 38 4 T 1730 amg [Musse H R Dt (i T
Prot. Weap:| ot 100v 54 Fpiac ay. LM3900 110 7414 ot I+ IETERTH b 39 {5181 920

Spin 10p 25 | o Ul o tyoe BAAOOV 64 | oT2 51315 685’ 6a JSNTE2278 as 7416 31 74128 7439 Ls37 3 {15192 128
14 .1 .56 | sAsoov 20 AV51311A g0 [LMI%0N T0ff5NT6477 97 55, 7 2380157
e ] P A B e Pt DR e gt gpbui e gl Bline E
1SORR 2oy dau izt ey s puste ] |1 2am0vy 70 ] 7ot 0BRaR0) | & (53807 415 limisis 20T 629 299 k7421 Bl aalraes sofsi? 30 {5195 125
20 225 86p | onts ey 116p 120p | 12a800v 115 § 75150 3, Y5 3600 1090 | 1mag AAG21AX1 260 | 7472 28§74 217136 Ls47 85 | L5196 121

22 way 1309 135 40 | av.5-40070 & 3816 TAABE A 141 8B 7 80 0

220n  28p 10p | 7375wy s | 16a100v 110 § 75154 150 50 limras 15547423 32 [74142 19s]79368 %0 S48 120 JS197 120
e 75 way 1495 180p | 164300V 108 | 75 Avag100 738 || 88 §TAA700 383 7425 bk 1S4 120 { LS2

00 35 abe | e 1ol T ] Sasey e Tae, ey o PTPE- el S T Il 360 et sy T

PR | o M| PSR e il Ml 735 fpoicim 228 lgicaiois g8y masias  isofiearzos 70 T 32 74145 “90[74490 180 555 s iy

obp | Dasoey 23% | 128000 10 |7ee0r ok ooy e velzos  gsofrassion  2z0{7430 b L 1253 a0 fuszar 22

"A301 70 fmci303 g 330§ 7432 224 74150 L1573 a0 Jis212 232

58 |Tan6a1.412 74 e 1574 a0 fs2e3 232

7 43 fLszaa 5




@ SUPERBOARD 11 Rssdly-bhuit o+ rosied
Onty (180

@ PIU VA v stove et ME Moduiming (26
@ 970 Evpanwion Beard (8% KAV s parcinbie 0
TAK

[ &% )
& CHALLANGER 1P [Supe: boars caned with PSAS)
(31 ]
@ Extra &l RAM [E12118) ©s

‘@ Piasiic Case Biagh, 19n UKID1 Supsrbosed
NASCOM Il (3]

|
. SUPERPRINT BOO. BO columf Hugh Pecdor
ca bepet Frecer. Ides for PET, WASCOMR,
W!Dl Supeooard TRESO s onty L3728

VIDEO GEMILE hesas on TRESG. Lrises JBD
2K rtd 1} B 1040 RAM sngl. Cpnrtin

WATFORD ELECTRONICS

COMPUTER CORNER

B STRAINGQY FLOPPY, Cambenwt ptcomy of
Cavseite weih speed & redeklay of 5C § 0
walersi (311}

® SOFTY_ Il SPROM P
ocis ﬁl-cny 1 TV. Devaiod topy, !un EPRDMS
R

Randty Drett and wrgied tuo
PSU for abowe Burht €20
. mcr Modutalors GV m0p

F Moduberors BMHZ dsop
G KEYPADS 11 d matim 350p

@ Full ASCH coded B8 Key Rpytsard Mot 758
[

@ 103 C12 Cametves = Racn 5.5

PAP s enire on &l itlewa) Call la o) owr #hap foe

Dovwas o wethir 11 lor koo Reta

[rd
switeues 1A OPOT tig
TOGGLE- 24, 250V A QPOT c/oves 109
SPST 320 hADPOT 1y
DPSY 3ap 4 pole 2wy 24q
DPRDT Adp PUBH aUTTON
dpciconioll g DPFOT Macs Body

Agd. Biae. Gon Yol
SAL (akchey 1199
SR Momentary

sus-MiN TOOOLE 1299

SP changeover 30w

Fsrevion W ST
ST beasec s

OPOTB1mgs MOy horbumi Ty
0POT cortra ot 20p DIL SWITCMES
DPOT tamer 100 EPET)

& way B8p, & way
sBp: 8 wey ViSp

Wirters
Wigers Smasch DPST w fn
Oroge fietois baks Waters 1 pole

‘D-N "y 128 -
Swey 138e 108 1
I5wey g Zhap :g'o.
3Ymny Te0p e 1989

ROTARY, Mokt yius Cwvn Mulioirndy SoniEh, Ad)ub)-
abie Skp Srefng Mdaewdly Atcommidetr up fo &
*op

A0p
12 =y Z‘pl

2w
dpole/ 2w 3 iy 43p
Wmi Maeg 250V AC. 4 Amp B2g

O CONRECTORS (Cannan type
Sockets Covern L

CRYSTALS
100k 320| $uar6v 08 (ACS mowetog

TRANSFORMERS mmm‘noum ALUM. PANEL

% | BOXES | METERS

455XHy NI gya. BV. Nk BV BA BV 4A ,v AR 12V 04 WITH LID rso
L] 2V ypu A 1EV- 254 WSV 26A Ve o | 60uate
VLo0AM IS gy a By 1JA 4N 38 NW12ABV-T2A | Judn 56 | 35men
VZBMM: 3821 g3y na 17V 0A (SV-AA TSV BA 2OV 3A | 2éaSwmaiwt OEOuA
1 5 £ 2388

(20p pboh ™ 0100, A
oA

1AM 323 J4va: svo15h eC1 58 Gv-t3A 9w T BA | setaw 76 | 0500
1832 B2 4w ga 12v-1A 1OV BA JSV-9A 20V. 6A | 4:2Ms1%” 7B | OVma

2407600 3421 o0v pa
12168M 32V gova- gv-4a iv-AA: V254

X 639 ©

¢ AIBIAM 1IS] goova: 12V-4A 1IVAA 1OV DA IEV.3A;
5.Coar 3881 pv.2 64 2W2 5A 30V.T BA JOV-!.SA
L e 3230 aoy.1 29 40v-1 164 SOV 1A SOV sy
B243600 8260 0y 00 M. cAp cherge 16 e added ano:

our norewl pose! chege )

)

. VT 0N ITVIA
387904M 18| yoyuaga 15v-1 SR 16V.8.5A, 2001 2A 20V
£.000WG TR0 L g 9a 20v-1A 2OV | A: 30V BA JOV. BA

209 (§0p phpi 5% W 100 | OBma
42z 0

0p p b oY

7, 600M 123
N:s';w ';:: UDLT‘GE REBULATURS oPTO
L. ™ th
58120 32| W To0n ase 1905 2208 | NiBaanen 13 Pl g
237EM I 1 T8I ase 1912 2209 ] 1211 Gen 7 g‘m"a
100MM: T3] 16V 78IS asp -1 Y313 vel " &
V0.7 MM 3231 18y AN 14dp TH220 7' red 14
:3’;';‘;"“ :: 1A 10270 rwme Casing Goven, Yeilon
Fef n S¢  THOS a0 1905 o A i} !iwl Owepitye
e G aaa| 1V 7812 ep w2 Squaes LD, At ) 76
OhaM, 3334 15v 78IS M0 1913 Gavan. Yoilow 30 108
L 3 1gv 7BYR  s0p ro1a LB271 e Red 45 bt
-;-; w;n“ g:: v 1824 s0p SF 205 Denscoy: W9
saceens 323 100mA  TOU2 Pere Casirg e el
0o 0omi: 3273| v TELOS 0w T8 058 | L L ORAPY, flea o
o el 3op g
(2]} Y ;n 2 o U2 e
Projects: | 12V 7HLI2 30w L5400 258
Parts svadlable | 1BV 7815 30w L ST ] 120
for. Digital MO 1T0p  M327 2700 g:g (1]
Tost Moter, | M08 1489 M3 e | Snn7rr H
DMO00, BOW | VI 13%e  TAASLD oad Y b
' Mo NI 3sop  TRas2se 55 ¥
Amplifier WK S60p  TDANIZ Y80 | | ISOLATOAS
System. Send | |wii5n  240p TEHDD » BV/ A 3% pymize
SAEplus Sp | vazen 2409 3830 ,"‘"“’ 1 coInDgm
for Fst TEHG « 5V 1p 475V | TW114 5
a " es0p | TMiEN? 110
LE245 450 40%3 (1]
L5747 18 4083 130
L5238 138 4055 118
5248 135
L5261 130
L8265y 130
157 e
L9258 Y20
8359 160 4052 9es lnznuo
LS261 450 4083 120 ] 4415F aso
La266 7% £068 (Y ] 441%v gso
5273 10 4087 430 | 8418 320
L9375 320 €088 s | 4423 w10
L8279 ] 4089 28 | 44237 0
LS780 260 4630 3a | 4438
L5283 180 ap71 29 | 4440 ees
90 130 4072 23 | sar0 350
1529) 1% 1073 28 | asp1 380
15205 28 4075 s | 447
LS0R 218 aore  ®2 | 448OF 780
L5209 20 07 ag | 400V rs0
300 17 ) 4601
SNZ I
320 270
LS32] 4%
24 200
9 320
L5328 130
L3727 18
[CET T
15347 e
LS3e8 190
L5352 e
L5353 188
LS355 64
5366 @3
10108 on

Allthese
advantages...

@ Instant all-weather starting

® Smoother running
rformance
plug life

@ Continual peak
@ Longer battery

® [mproved fuel consumptnon
[ Ir:rrowed acceleration/top speed
® Extended energy storage
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Fits all 12 v negative-earth vehicles
wuth coulldustnbulor ignition up to 8 cylinders.
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Roger Clark the world famous rally driver
says ‘Sparkriteelectronic igritionsystems
are the best you can buy.

-y Sparhan

HIGH PERFORMANCE
ELECTRONIC IGNITION

Electronics Design Associates, Dept. ETI/11,
2 Bath Street, Walsall, WS1 3DE. Phone: (0922)
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DIGEST

High Level
Control

system for regulating the level
Aof the Royal Military Canal in
Kent has been installed by
Shepway District Council. The
fully automatic system was
devised and commissioned by
Rotork Retrofit of Bath and
utilises a pressure transducer
which senses a predetermined
water level and intiates the raising
of the water gates to allow water
to flow beneath and so maintain a
safe level. The electronic control
system is housed in a
weatherproof cabinet on the site
and is programmed to provide
four stages of control in winter

and three in summer. in summer a
high level is maintained to cater
for the needs of pleasure boats
and anglers. The automatic
control ensures that this high level
is maintained even in times of
heavy rainfall to prevent fish
being lost out at sea, which
occurred before. During the
winter the canal Is tidelocked
during high tide conditions and
this has led in the past to incidents
of flooding. Previgusly the gates
had to be left in a partly open
position and this necessilated
having staff ‘on call’ day and night
to adjust them manually
whenever tide or weather Caused
problems. The new system saves
time, moncy and staff
inconvenience.

Cassette
Interface PCB

We omitted to include a Buy-
lines sectlon in the Cassette
Interface project published last

month. jJayman Electro Devices,
15 Ash Grove, Springhead,
Oldham, Lancs OL4 4RP will supp-
ly a PCB for £4 all inclusive or 2
complete kit (ncluding PCB) for
£13.50 including post and VAT,

Copycat

Nashua have introduced what
they consider to be the
smallest plain paper copier in the
world. Measuring only 18" x 18 *
137, the Nashua 1205 will make its
UK exhibition debut at the Lon-
don Business Show on September
23-26. 1t is designed for the small
business where inexpensive
decentralised copying Is required.
The 1205 utilises fibre optics
combined with a minlaturised
development of Nashua’s micro-
processor controlled Liquid Toner
Transfer system to achieve its

small size. The first copy Is ready
in 7 §, subsequent copies at 12 per
minute and the single paper tray
can hold a range of paper from AS

to 85" x 14.0". There is an
automatic shut-off 60 § after the
last copy is produced and the
toner/developer is held in seli-
contained cartridges, The
machine also has improved copy
(especially blue response),
adjustable expsure control and a
touch-tone keyboard with a
digital readout to keep track of
copy countdown. Foe further
information contact Nashua
Copycat L3d, Cory House,
Bracknell, Berkshire, RG12 1ET.

Getting It
Taped

itsubishi Electtic have
launched their new metal
tape cassette deck, the DT.530.
For £122.00 you can enjoy such
features as soft louch operation

and one-touch recording,
together with Dolby noise
reduction and peak level

indicators for accurate reading.
Fifteen LEDs per channel provide
an easy-to-read scate from —20
dB to +5dB and at 0 dB the scale
colour changes from green to red.
The cassette housing on the front
loading deck is air-damped and

J--"-‘ YO O casar i e (R

R Il

~ﬁ.'.
=
T
T
29

features background cassette
illumination and a smoked glass
ifront which detaches simply to
facilitate head cleaning. Wow and
flutter is 0.079% W RMS, S/N ratio
(at 400 Hz) weighted, Dolby NR
in, is 64 dB and frequency
response (metal, special Fe-Cr) is
30 Hz to 16 kHz. Dimensions are
4241154 % 244 cm (W x H x D).

24 Hour Fone
Machine

o3t telephone answering

machines lie redundant in
the office all day, only bursting
into actlon when everyone has
gone home. The Ansafone 6A has
been designed to be useful 24
hours a day.

In addition to providing
telephone answering and simple
announcement facilities, the 6A
doubles as a simple-to-use
dictation machine. It can also be
used as 2 music cassette player lor
background music.

Ansafone 6A Is available on
rental from £2.35 per week from
Ansafone, Lyon May, Frimley
Road, Camberley, Surrey GU16
SEY.
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TRANSCENDENT DPX

DIGITALLY CONTROLLED, TOUCH SENSITIVE, POLYPHONIC, MULTI-VOICE SYNTHESIZER

Anather superb design by synthesizer expert Tim Orr — published in Electronics Today Intemationsl

The Tranacendent DPX is 8 resily versatie new § octave keybosrd inptrument. Thore are two sudit outputs wheth can be used simuttaneousty. On the fst Ibere is a basutiful nerpachord o
reed 30und — Rully polyphonic. §.e. you can piay ChOrOS with a3 Many notes as you likg. On 1he $6cond outDut Ihere @ a wide'ranqy of different woices. sull (ully polyphonic. it can be u
siraghtiorward panc Of & honky tonk Pisno of even 8 murtura at the twol Alternatively you can play stings over the whols range of the keyboard of Dikia over the whole range ol the
gyboard of should you prefer — ngs on the top of e Reyboard snd brass at the lower end the keyboard s ehpctronicaity sphit after the hest two oClaves) O velR V738 OF SVON 3
Combanaton of stings and branss 30undi Snullaoscusly. Ang on sil voices yOu caN Pwitch i circuitry 1o Maks the kayboard 1ouch sensitivel The harcer you press Own 2 kay the loudor i
s0unchs — just iike en acouste pianc. The digitsfly conirolled multiplexsd system makes practical Lowth senuitivity with the compiex dynamacs w necossary o1 & hagh copree of resliem,
Thwes i 4 masiar volumo and tone control, » ceperate controd for the brass soundsand slso a vibrato circurt with vadsble depth conirol togothes with » vasiable eiay control 3o that the nlate
comes in only sh1er wating 8 shon tume ahier tho note 18 struck for swan More reslishic 1irong scunds

WAMLALLUR

COMPLETE KIT ONLY £299 .var

To add imerest to The $ounds £nd make them more natural there is 3 chorus /easembla unit which s 3 complex phasing sysiem using CLD (charge coupled device) analogue delay lines. The

awecall #Hoct of thrs is simrelsl 10 1hnt of several scoustic Instruments playing the some piscs of musie, The ensembie Groultfy cin ba switched in with erther strong of mild cffects.

As the system 13 based on digital circuitry digrsl dots can be oamly taken 1o 4nd from 3 computer {for storing and glaying beck sccompaniments with of without pich or key charge. computes
ing. etC.. eas.)

Cabinet size 38.3° % 18.0” x 5.0 {rear) 3.3" (front}

composi

Athough the DPX 13 an advanced desqn using a very lerge smount of circwitry, much of It very sophaticated, the kit i mecharweally axtiemoty simple with axcellont gccess to ali the circurt
boars which Ivcrconnect with multingy conneciors. just lour of which are iemoved 10 saparste the keyboard carcuitly and the panel Gireuliry Hom the mamn ciccyiry s the cabinet

The kit includes tully finahod metatwork, soixd task cabinet, professional quslity componants {all resision 2% metsl onidel, futs, boRs. eic., even & 134 piug!

MANY MORE KITS ON PAGE 116. MORE KITS AND ORDERING
INFORMATION ON INSIDE FRONT COVER

T R A N sc E N D E N T 2000 SINGLE BOARD SYNTHESIZER

LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANY TIM ORA (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AMD FEATURED AS A
CONSTRUCTIONAL ARTICLE IM ELECTRONICS TODAY INTEANATIONAL,

The TRANSCENDENT 2000 15 8 3 oCtan e snatrument iransposable 2 octaves up or down giving an etfectrve 7 octave (8ng<. Therels portamanto, pitch banding, a VCO with shape and pitch
modutstion, 8 VCF with both 1ow and hagh pits outputs and a segoerate dynama fweep CONIrol, 8 NGuoe generatar and s ADSR énvelope shaper. Thara is 8130 & $<rw oacillpior, 8 new pixch
anacice, ADSR repeel. sampte and hold. snd spacisl curculiry with precision Companents 10 #nsule tuning stability amongst its many features,

The kit Incydet fulty hnished matalwork, fully Jesambiod pobd teak )

cabinel lilter gweap pedal, profestional quibiy componenta (all

a4stons cithor 29 metsl cuxde or ¥a% metal tilm)y and 5t really is

complele — NGt down to the test Nut and boh and tast piece of wire!

There i3 ever a 1 3A plug n the kit = you fed buy bsalutely Ro more

parts betore plug@ing st and makng grest musel Virtually all she

companents are on the oot professecnal quality fibregless PUB pontad

with companent lonons, All the controls mount directty on the maein

board, all connectrons to the board ste mexde with connecior plugs #nd

congtraction & o smple M can be built casily in 8 few evenings by

Mmoot snyone Capable of neet soldenrg! When finished you will

pesiess 8 syribenget comparable in performence and qualbty with

readty -built units selling for Many dmes the prae

COMPLETE KIT
ONLY
£168.50 + VAT!

Compteneraive nandbock suppied with aif complete kits? This tully
HSCHDES Carminuclon and fetlh you how 10 w6t up your syntheyired
wath nothing more etsbordie than a multi:meter and 8 pasr of sarst

Cabinet size 248X 16.7 X 4.8 (rear) 3.4" (front)
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in operation, programming
completion and error occurrence.
addition to ils
programming capability, the
PKWS5000 may be used to run and
debug Z80 programs with readout
of all registers and insertion of up
to two breakpoints. An optional
10 card will allow the unit to be
interfaced with a 150 CPS lape
reader, 2 20 mA current loop or
R$232C serlal interface. The
option also conlains sockets
which can accept preprogrammed
EPROMs containing an assembler,
debug program or BASIC.

For further information on
the PKW5000 gel in touch with
Chiptech Ltd, Unit One, Tewin
Court, Welwyn Garden City,
Hertiordshire AL7 1AU.

Keep Your
Pecker Up In

hiptech have just introduced a

new portable EPROM
programmer based on the Z80
microprocessor. The PKW5000 is
capable of programming devices
up to 32K bits, Including the 2708,
2716, 2732, 2516 and 2532
EPROMs. Keyhoard function
commands such as load, write,
erase, check, compare and buffer
clear as well as data entry and
various editing functions through
the RAM bulfer are available.

A 16 digit hex display shows
address and data information and
also the EPROM type selected. An
audible warning conlirmsthe key-

—

Test Points

Vuo Electronics can now
supply a range of high quality,
low cost probe pins for testing

e

through holes; the ¢up can be
used for wire wrap boards or
backplanes.

The pin conslituents are a
veritable tour of the periodic

bare or component-loaded table. The spring contact probes
boards, wire-wrap boards or have heat tecated beryllium
backplanes. copper plungers plated with

The pins come in two parts rhodium over nickel and the

— the receptacle, which is
available in either minwrap or
solder termination, and the spring
contact, which can have any one
of three tips. The serrated tip will
cut into flat pads lo enable
readings to be taken; the conetip
can be used to probe plated-

phosphor bronze receptacles and
nickel silver contact shells are
plated with gold over nickel.

For further details of these
low cost probe pins contact Vero
Electronics Ltd, Industrial Estate,
Chandlers Ford, Eastleigh,
Hampshire SOS5 3ZR.

APOLOGY

On page 84 of the September issue of Electronics Today Inter-
national we published an advertisement placed by Tempus
which stated that Zeon had gone into voluntary liquidation.
This statement referred to Zeon Products Limited and was not
intended to reflectin any way on Zeon Limited

The advertisement was phrased in such a way that it may
have been detrimental to Zeon watches. No criticism of the
watches sold by Zeon Limited under the “Zeon” trade mark
was intended. Furthermore, we are informed that Zeon Limit:
ed have taken over the service obligations entered into by
Zeon Products Limited, thereby providing continuing service.

We wish to apologise to Zeon Limited for any embarrass-
ment which the advertisement may have caused.

ETi NOVEMBER 1960
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Microbasics
W e’'ve had a few inquiries

about the subject of the
photo we used to start off
Microbasics In September. It was
one of the first all-transistor
computers, built at Harwell
between 1952 and 1954. In the
19505, CADET (the reversed
initials of Transistor Electronic
Digltal Automatic Computer) was

- thought of as a mini compared to

the vast valve complexes of the
day.

NEWS: Digest

CADET was used for several
years at Harwell. The UK nuclear
programme and Harwell’s
involvement generally in
electronics and instrumentation
benefitted from the experience
galned from the design,
construction and use of CADET.
You may have scen some of its
original circuit panels at the
‘Challenge of the Chip’ exhibition
at the Science Museum in
London.

Home
Computing

new compulerised garage

door which has achieved great
success in the States, is now being
sold in the UK. It is being
introduced to builders’
merchants, hardware, electrical
DIY and car accessory retailers.
The NuTone garage door operates
from the greater than normal
distance of 400 yards, has a
computer that makes its own
adjustments and is simple to
instal. Whilst it is a convenience
to the ordinary motorist it is also
useful for elderly or handicapped
drivers. The hand-held radio
control unit is fitted with British-
made electronics and is Home
Office approved. Additional units
can be purchased as well as an
alternative key-operated opening

device which can be fitted to the
gatepost or a site convenient to
the garage entrance. Inside the
home a push button switch (this is
included) can be installed to
operate the NuTone door.

A built-in light is also
included to switch on once the
door is opened. Should the door
be obstructed as it tries to close,
the motor wlll automatically
reverse until the door is fully
open. In the event of an
obstruction as it opens, the motor
wili stop. The garage door
operator costs £229 Including
VAT. The radio recelver,
transmitter and aerial costs E75;
the key switch system £9.25; a
manual release button £14.85;
additional trangmitters £28.25 and
pushbuttons 85p. A Haos service
agent will confirm whether or not
a garage doot can accommodate
the unit. The Haos Company Ltd
are at The Bulltin Centre, 32
Letchworth Drive, Bromley, Kent.

"
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If you want an
Autoranging

For only

(inc VAT)

We’ve got
to hand it to you!

ZERO ADJUSTMENT »® FULL AUTORANGING
3'2-DIGIT LCD WITH % AUTO UNIT DISPLAY
200 HRS CONTINUOUS %* CONTINUITY TEST
BATTERY LIFE (6110 and 6100 only)
AUTO ‘BATT' * |0 AMP AC/'DC (6110
WARNING and 6220 only)

Introducing the latest professional state-of-the-art 3% -digit DMM - at really old-
fashioned prices! From just an unbelievable £39.95 inc. VAT, plus £1.15 p&p!

&100 &0 8100 . 4120
KESORUTION A 1A, 0, 14 om 9 modehs Why such a low, low price?
B oo arceio = = : Because the A/D converter and
RANGE HCLD - - 3 ' .
UNTS OF MEASUREMENT DISPLAYED Y. Y, mA mV ¥ mA A WV mA mY ¥ mA d'splay ArG.COsLOm buﬂt. ThJS 53
FUNCTIONS DSMLAYID U KE AUTO. BATY, ADL LD,  and AC ¢ genuine top-spec DMM. Check
MILASURES DC VOLTAGE 10 1000¥ 000 o0av 000 these features for unbeatable value
TEASURIS 7C TOLTAGE T il AT LT — - you won't find a hand-held
HEASURES AL DC CURRENT TO 200=a 104 100w & 0 DMM . h h f [h
ZERQ ADIATHENT 24004 Out Mt (03 ed FEMLINGTY 190 procri KLy i WIt_ these leatures at ese
ACCURACT 0% 05% 00, 3 prices again!
LOV: POWER OHM RANGES fo SO0 reESline meamrements os sl modely
BUZZER - Concmuty Teat - -
BUZZER - Ower Rarpe Inagaaor ) - -
COMMETE WiTH Bnunn_m-r o Test Leads, Spare Punc, One Your 3 Goaratice ==
PARCE ONLY ¢84.93 ONLY 495 ONLY £39.95 =oAL XT]
o €115 [{NH} Qs 1K}
—_—_——_————_—_——
| believe you! Please send me the DMMYs as marked ACCESS orders taken. Please write card no: and signature I
—a_6200 @ £41.10 each, inc, VAT, p&p. Towl pricc £ ACCESS NO g
6220 @ £51.10 cach, inc. VAT, p&p. Toml price £
——6100 @ £66.10 cach, inc. VAT, p8p. Total price £_______ Name —
6110 @ £76.10 cach. inc. VAT, p&p. Totalprice £ Address N
Toral cashicheque enclosed £ = I l
Cheques payable to
Machin.Zand Electronics Ltd., please Sgoed ——e——
Available exclusively from the company that gives To: Maclin-Zand Electronics Ltd.. 38 Mount
you tomorrow's technology today Pleasant, London WC I X QAP

-

38 Mount Pleasant, London WC§ X 0AP. Despatch by return. For overseas orders, please

Tel 01-278 7369/01.837 1165 aC “ l - al I add £5 10 cost of total order package 2ETH I
T SR I S SEets mmmm Making state-of-the-art affordable. nEE SEE——— ST
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New Records

igital recording techniques are
Dlaiing off in a big way at EMI’s
Abbey Road studios in London.
The result of a four year R&D
programme Is EMI's first digitally
recorded classical album —
Debussy’s ‘Images’ played by the
london Symphony Orchestra
conducted by Andre Previn. This
has won three major awards since
its release in December 1979.
Eml has been using five
SE7000M units for its
expetimental recordings, which
were primarily designed ‘for
laboratory standard scientific and
engineering instrumentation and
data recording applications. They
were selected for use by EMI for
their high quality performance
and ability to withstand rigorous
use. The advantages of digital
recording are that 1t provides
audio engineers with the ability to
eliminate all extraneous
background avise and distortion

PR D LA

susceptible to equipment noise
and non-inear recording charac-
teristics as well as many other
factors. Digital recording gives
the ability te store and
subsequently edlt signals so that
the sound remains distortion-free
throughout the varlous
production processes. The
resultant sound has far greater
clarity and freshness.

Each of the recording
systems being used at Abbey
Road comprises a single encoder
and decoding unit interfaced to
an SE7000M recorder. The
complete system is trolley
mounted to fagilitate movement
around the studios and for
location work: At Abbey Road
they can be moved to varivus
locations within the
building,although they will
mainly be used in the larger
Studio One for oarchestral
productions. However,they are
also required for location work in
Europe and America and have
been shipped for recording
sesslons as far apart as Berlin,
Philadelphia, Vienna and

inches per second. Currently only
two channets of sound can be
processed digitally, using two
teacks per channel to store data at
the very high density level of 25
kibits per inch. The outstanding
quality of recordings is achieved
due to this and an extremely
sophisticated error-correction
system to countcract drop-out or
blemishes on the tape. For
recording sessions, two digital
systems are normally wused
together to provide a back-up
facility. At Abbey Road they can
interface with the mixing consoles
in any of the three studios.

At present, editing of the
digital material is carried out on
the computer-controlled
protolype equipment at the
Central Research Laboratorics.
This function will soon be
undertaken at Abbey Road itself.

By the end of 1980 virtually
every classical record produced at
Abbey Road will be digitally
recorded. ‘Middle of the road’ and
‘pop’ discs generally rely on multi-
track facilities, but even these can
be produced uslng a mixture of

NEWS: Digest

Sound and

. [ ]
Vision

horn Televisioh Rentals and

Magnetic Video, a subsidiary
of 20th Century Fox, have reached
an agreement in which Thorn will
market through Its TV rental
outlets VHS video cassettes of 43
film titles. The range Includes
‘Butch Cassidy and the Sundance
Kid’, The Poseidon Adventure’,
‘Cleopatra’, "™M.AS.H’, 'Patton’,
The Sound of Music’, ‘The French
Connection’, ‘Hello Dolly’,
‘Gentlemen Prefer Blondes’,
‘Soldier Blue’ and ‘Von Ryan's
Express’. Initially they will be
availahle on a test market basis
through rental showrooms and
later In the year through all 1,200
outlets of the Thorn Rental
Group. This will be the first time
that major film titles will be
available on a rental basis to the
general public. Rates will be £5
for hire over three days.

EMPerative

|f you wish to protect your tele-
communications egquipment or
other information transmission
system (rom the effects of EMP,
the M-O Valve Co. has something
for you. They have introduced a
fast acting gas-filled surge
arrestor, type E3465.
Conventional gas-filled surge
arrestors designed for lightning
protection do not give adequate
protection against EMP. The
E3365 is a sub-miniature metal
ceramic device which, when used
in conjunction with a suitable
holder can provide protection on
a nanosecond time scale. It has a
maximum sorge steike voltage of 1
kV at 1 kv/nS rate of rise and a
maximum capacitance of 4 pf,
whilst retaining the normal
advantages of gas-filled arrestors
of high current capability and low
discharge voltage. For further
information contact the M-O
Valve Co, Brook Green Waorks,

problems associated with Amsterdam. analogue and digital recording London W6.

conventional recording All material s recorded on processes. The final product will For further news of ETI's

techniques. standard 105" reels of still offer improved reproduction pursvit of the EMP phenomenon
Analogue rccording is  magnetic tape running at 30 quality. turn to page 15!

Sounding
Board

Sirius Cybernetics can  now
supply 2 programmable sound
synthesiser board for the SWIPC
550 bus 6800 and 6809 computers.
For £60 [including post, but
excluding VAT) you get an
assembled and tested slot printed
circuit board and driving
software

The package enables the 16
internal registers of the sound
synthesiser chip to be
programmed either from
amembly language or BASIC.

ETI NOVEMBER 1380

Three independently controlled
sound channeis praducing a tone
and white noise can generate a
variety of sound effects or music.

Two bidirectional 8-bit
ports are also provided on the
board for, amongst ather things,
the connection of keyboard or
games paddles to the host
computer. The board even has its
own on-board power amplifier.
just connect a loudspeaker.

The 6800/6809 $50 bus Sound
Synthesiser board is available
from Sirius Cybernetics ltd, 7
Euston Place, Leamington S5pa
Warwickshire CV32 $LN.
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“\VIDEQTONE
Introduces DIRECT SELLING-
the Ultimate - Discount!!!

CORAL CARTRIDGES
Fast becoming one of the
A\ top names

MOVING COIL
UK's No. 1 Cartridge HEAD AMP
MC 81 £48.87 H300 £51.75
i T77TEX £35 T100 £24.75
e 777E £25

MOVING MAGNET | HEADSHELLS
5555X £7.28 100 £6

g/ 555 £14.22 S101 £7
The complete fully reviewed D100 £38 666E £32.48 S200 £4
range of Videotone Speakers  Minimax 11 £44

which dominate within their GB3 £50 '-'.“"-".‘ _n_'.i,,‘, TURNTABLES

class.Now at lowest ever prices. GB2 £60 S
GBS £207 Sansui SR222 Mk2 f
MICROPHONES JVCLA 11 £64.00
MU 105-22 £29.30 JVCSLO 3 £140.00
MU 105-12 £22.25

MU25C £17.39

LOUDSPEAKERS

You will find that
) i the products
g n:dvemsTed on this page are the best possibie
have eliminated Iarqao:;your:?o?;zﬁrﬂv e e 4
. NG costs that other

o ol se Savings are passed directly on to : br‘a,:vnds
! S ON any specific item. you ma be i Aty
hompment resfistic statf of i

elp you in your choice, Qu|

ELECTRONICS

This new range of Electronics from Videotone
redefines the words quality and value for money
to a new high.

30 watt amp MC input SA4130 £75.00

Stereo Tuner ST4120 £68.00

Cassette full features SC3200 £98.00

50 Watt amplifier WA7700 £77.00 emembae Irectly ourseives
mplifier LA2020 £58.00 DErI0d an 31l e oY tria

20 Watta

the measyre of aur confidence

HEADPHONES SEND FOR OUHR
HP 90 Headphone £12.85 LATEST FREE BROCHURE
HP 80 Headphone £9.69 AND DETAIL LIST OF LOCAL

SALES OUTLETS IN THE U.K.

r—--_---_—-—_——- E o

VIDEQTONE
98 CAOFTON PARK ROAD,

CROFTON PARK, LONDON S£4
Tel: 01-690 8511/2

Pease send me your Direct Seiling Brochyre and jest of saies Sutiets

Superbly made with top flight
performance.

]
B DEOCTONE;

ALL PRICES INCLUDE VAT |
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been _
to proteCtius
n the event of war our protection willtdepefie
I mainly on local councils and this is the'area that we
have explored 1o find out exactly what is going o
Local councils will be in charge of re-organising. thes
survivors in their area in the aftermath of a auclear and
strike. This will basically mean local groups providing efence arrange

food, medical help and checking damage. As fagas their between ral Governn nt 2

radio communications are concerned, equipmentiat this ‘know that concern-has be ssed.
local level has no special, built-in protection: against civil defence arrangements in differént part
EMP other than those in the Home Office’s standard country, | am satistied that the Goves
specification. How effective this will be is something no- adequate powers to ensure that pr ]
one really seems to know. : protection are provided throughout th
The only other protection this equipment will have'is .  wi/l naturally be our aim, with the local au
either that at the ‘four minute warning’ the radios wilt be: that this is done.” o
switched off at the mains and have their aerials g
removed. or that a back-up system will remain ‘frozen’ Cut-BaCkS e
until the danger of EMP has passed. Standard procedure It is understood that by 19
will then be followed. After 24 hours the equipment will will have risen by 60%. This:
be switched on again and broadcasts will be tried on covered by “re-atlocation of re
frequencies 1-10 (is there anybody out there?); after 36 programmes without adding o th
hours frequencies 10-20 will be tried, etc, until either expenditure”. This means that log
something is located or until someone realises that the have to find the money out of
equipment is useless In the meantime, according to one already tightly squeez ';_c
man “there’ll be a lot of telephoning around”. Perhaps least, civil detence was described ‘second to bo
someone forgot to tell him that EMP will almost the list of priorities’. So even if there is extra ¢ g
certainly destroy all telephone communications! allocated to it, there are no plans at present for further .
This method of ‘protection’ of equipment relies expenditure on communications in particular. The main
heavily on the assumption that 1) there will be a four priorities are to improve training of volunteers and if
minute warning and, 2) that the enemy hasn’t made a possible choose various leading members of the
nuclear detonation over somewhere like the North Sea, community to help with reorganisation after the -
which will knock out these communications anyway holocaust. The concensus of opinion is that if nuclear
war, as opposed to conventional war, breaks out, there is
Us and Them little that can be done to prevent huge numbers of
Strangely enough, local as well as national casualties. The -only course of action therefore, that
Government has known about the EMP effect for local government can (reasonably) take is to provide a
between four and six vears, since its discovery during well trained reorganisation force to help the survivors.
nuclear tests in the Pacific, but they have not considered However, as one spokesman said, and this must be ETl’s
it to be of interest to the general public. With this long- quote of the month, “after all, life goes on, you know” .1
standing knowledge perhaps something more tangible somehow think he won’t be standing at ground zero!
should have been done, but again, it’s the same old story; So it seems to be largely up to the public themselves
finance — or rather lack of it — has prevented much to find out what should be going on. then try to do
action being taken something about it. The ‘men from the ministry’ whom I
Until recently, civil defence in general has not contacted, seemed rather upset that the great British
appeared on the local council list of priorities. But since malaise is apathy. It generally takes two forms. Firstly,
the Afghanistan crisis reared its ugly head, a more that we believe we will be looked after completely by
careful study of the country’s state of readiness for war the Government, something similar to what happened
has been made. The results of  this investigation during the Second World War with plenty of shelters and
prompted Mr. Whitelaw, the Home Secretary to make a ARPfHome Cuard types. Secondly, there is the pacifist
statement in the House of Commons on-August 7th this attitude that “honour will prevail” and common sénse
year. There is a firm belief that any war is likely to start and negotiation will prevent war. R
conventionally and escalate into nuclear exchange After the Afghanistan crisis the lo
The main points of Mr Whitelaw's speech were that were bombarded with telephone calls from

~ willing to offer their services or simply wanting

-

the UK maonitoring and warning organisations: would
modernise their equipment ans-?tﬁat‘ the associated
communications network responsible for wartim
broadcasting would be improved, so that it can
public broadcasting even after a § ale-att
As far as local defénce plans are ce
this to say: - hn L
“A great deal of civil ce work must b
local level, and the Gov L" ‘propose
money available for this purpose. W

-
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It's a long time since one of our adverts was presented in ‘list' form - but simply because we do not try 10 squeeze thiy lot in every time
doesn’t mean that it's not available. Our new style price list (now some 40 pages long) includes all this and more, including quantity prices
and a briet description. The kits, modules and specialized RF components - such as TOKO coils, filters atc. are covered in the general price
list - s0 send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now (incorporating 8 revised version of pt. 1)
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PROGRAMMABLE DOORBELL

Variety’s the spice of life — even where doorbells are
concerned. If you’ve had enough of that boring old
‘ding dong’ noise coming from your front door, swap it
for our programmable doorbell design. it doesn’t use
complex microprocessor control or expensive PROMs
for storing tunes. It’s simple to build, based on
inexpensive and readily available components.

Look out for the December issue
on sale November 7th.

TRANSCENDENT POLYSYNTH

Transcendent, a name familiar to ETI readers, turns up
next month in the shape of our latest keyboard
instrument project. The Transcendent Polysynth,
designed by Tim Orr, is a polyphonic music
synthesiser. It can be operated with one, two, four and
even eight voices. Each voice is a synthesiser in itself,
containing two VCOs, two ADSR units, one YCA and
one VCF. The design features all the usual synthesiser
functions — pitch bend, portamento, noise source,
modulation oscillators, etc.

FOUR INPUT MIXER

Looking for the right musical mixture? Balance your
decibels with the ET! four input mini mixer. It may be
small, but size isn’t everything (as a theatrical lady
once said to a clergyman). Our box of tricks will mix it
with the best of them.

A useful addition to your test bench - the ET1 Bench Amplifier

MUSICAL ALARM CLOCK

This battery-powered design is more than a mere alarm
clock. To keep construction simple the clock section is
based on a ready-built module, Although it’s an
electronic clock, we've included a sound generator to
produce the comforting “tick tock’, just so you know
that it’s still there. The tick rate and volume are
adjustable. Naturally it has all the usual alarm clock
features — ten minute snooze function, backlight, etc.
when the alarm condition is selected, it doesn’t make
a monotonous buzzing noise. A clever little chip in the
innards can generate 24 different tunes — three groups
of eight. You select which of the three groups you
want and it randomly selects a tune to alarm you with.

Articles described here
contents.
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Britain’s first com
computer kit.

The Sinclair ZX80.

Price breakdown

£792%

Please note: many kit makers quote VAT-exclusive prices.

You've seenthe raviews
ment,. _now make the kit!
Thisis the ZX80. Personal Computer World' gave
it S stars for ‘excellent value ' Benchmark tests
5ay it's faster than all previous personal com-
puters. And the response from kit enthusiasts
has been tremendous
To help you appreciate its value, the price s
shown above with and without VAT Thisis so
you can compare the ZX80 with compelitive
kits that don't appear with Inclusive prices

you've heard the excite-

‘Exceilent value’ indeed!

For just £79.95 (including VAT and p&g) you
geteverything you need to build a personal
computer at home .. PCB, with IC sockets for
alliCs; case; leads for direct connectionto a
cassette recorder and lelevision (black and
white or colour): everything!

Yetthe ZX80really Is a complete, powertul,
tuli-facility computer, matching or surpassing
other personal computers at several times
the price

The ZXB0is programmaed in BASIC, the
world's most popular computer language for
beginners and expents alike.

The ZX80is pleasantly straightforward to
assembie, using a line-tipped soldering iron
Itimmediately proves what a good job you've
done; connectitto your TV linkitto an
appropriate power source*. .and you'ra
ready 10 go

,Tour ZX80 kit contains....

| @ Pnnted crcult board, with IC sockets for
alliCs

| @ Complete components sel. including all
ICs~all manufactured by selected world-
leading suppliers |

@ New rugged Sinclair keyboard, touch-
| sensiive. wipe-Clean.
| @ Ready-moulded case
@ Leads and piugs for connection to

domeslic TV and cassette recorder
(Programs can be SAVEd and LOADed
on 1o a portable cassetle recorder.)

| ® FREE course m BASIC programming and
usermanual

I Optional extras

| @ Mains agaptor ot 800 mAat9vDC

| nominal unregulated (available

| separately -see coupon).

| @ Additional memory expansion boards

1 allewing up 1o 16K bytes RAM. (Extra

| RAM chips also avallable ~see coupon)

| A= —

*Use a 600 mA at 8V DC nominal unregulated maing
adaptor. Avalabae from Sinclair i deswed (see coupon)

ZX80and manual: £69.52
VAT: £10.43 yy
Post and packing FREE

The unique and
valuable components of the
Sinclair ZX80.

The Sinclair ZX80 isnot just another
personalcomputer, Quite apart fromits
exceptionally low price, the ZX80 has two
uniquely advanced cemponents: the Sinclair
BASIC interpreter. and the Sinclalrteach-
yourself BASIC manual
The unique Sinclair BASIC interpreter offers

remarkable programming advantages

@ Unique ‘one-touch’ key word entry: the
ZXB0 eliminates a great deal of tiresome
typing. Key words (RUN, PRINT, LIST, etc.)
have their own single-key entry.

® Unique syntax check Only nes with correct
syntax are accepted into programs. A cursor
wentifies errorsimmediately. This prevents
entry of long and complicated programs with
taults only discovered when you iry lo
run them

® Excellent string-handling capability -takes
up to 26 string vanables of any length. All
strings canundergo ali relational tests (e.g.
comparisan). The 2X80 also has string inpul-
torequest aline oftext when necessary
Strings do not need to be dimensioned

® Up 10 26 single dimension arrays.

® FOR/NEXT ioops nested up to 26

@ Variable names of any length

® BASIC language also handles full Boolean
arlthmetic. conditionat expressions. etc

@ Exceptionally powartut edit facilities, allows
moditication of existing programlines

® Randomise function, useful for games and
secret codes. as well as more serious
applications.

@ Timerunder pragram control.

® PEEK and POKE enable entry of machine
code instructions USR causesjumptoa
user's machine langyage sub-routine

® High-resolution graphics with 22 siandard
graphic symbols

@ Alicharacters printabie inraverse under
program control

® Linesofunlimitédlength

Fewer chips, compact
design, volume production-
more power per pound!

The ZX80 owes its remarkable iow price to
Its remarkable design. the whole systems
packed on tofewer, newer, more powerful
and advanced LS| chips. A single SUPER ROM,
for instance. contains the BASIC interpreter,
the character set. operating system, and
monitor. And the ZXB0's 1K byte RAM s
roughiy equivalent (o 4K bytesin a conven:
tional computer -typically storing 100 lines of
BASIC. (Key words occupy anly a single byte.)

The display shows 32 characters by 24 lines.

And Benchmark tests show that the ZX8Q
is faster than all other personal compulers

No other personal computer offers this
unique combination of high capability and
low pnce

ZBOA m-croploccuo_l- new,
faster version of the famous

Socketsfor TV,
cassette fecorder,

Z-80 miceoprocessor chip, power supply. |
widely recognised as the best
ever made, SUPER ROM,

Clock,
Rugged,
Huah,

Sinclais

UHF TV
modulator.
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; Z X80 software-
i now available!

{ See advertisements in Personal

'Bi v pras Computer World, Electronics Today
25 g ST International, and other journals.
2 %% w21’ Then oo 10 1B

New dedicated software -developed
independently of Science of Cambridge-
reflects the enormous interest in the ZX80. More
sottware available soon=-from leading consult-
ancies and soltware houses.

The Sinclair teach-yourself-
BASIC manual.

tthe specifications o! the Sinclair ZX80
mean hittle 10 you -don’t worry They e al
explainedin the specially-written 128':page
pook free with every lut! The book makes
learming easy. exciting and enjoyable. and
represents a complele course in BASIC
programmmng - from first principles 1o compléx
programs (Avalable separately-purchase
pnce refunded if you buy a ZX80 later )
Anardx~are manual s also included with
B\Iefyklt g - o e S ST SN S SE—

The Sinclair ZX80. Kit: £79.95. To: Science of Cambridge L1d, 6 Kings Parade, Cambridge, Cambs. . CB2 1SN.
Assembled: £99.95. Complete! ORDER pemember: all prices shown include VAT, postage and packing. No hidden extras

The ZX80 kit costs a mere £79.95.Can't FORM  piease sendme l
wait {0 have a ZX80 up and runnming? No

— g | — | |
2X80

I enclose acheque/posial order payabie 10 Science of Cambridge Ltafor £
Pilesse print

Name: Mr/AMrs/Miss _ S ———n —-

problem! it's also available. ready assembled l Quantity | 1tem Item price Total |
and complete with mains adaptor. for , LI — . £ L £
only £39.95 I Sinclan ZX80 Personal Compuler it(3). Price inZiudes |
Demandtor the ZX8(Qis very high' usa the ZX80 BASIC manual. exciudes mains adaptor | Em095 |
———
coupon to order today forthe earliest possible I Ready-assembled Sinclaw ZXB0 Personal Computerts |
delivery All orders will be despatchedin strict Prce inclugas ZXB0 BASIC manual and mans
rotation We'll acknowledge each orderby I adaptor £90.95 l
return. and tell you exactly when your ZX80 T 1
[ t 600mA at9vOCnomi na nro Laled) 8. 95
will be delivered. If you choose not to wait. you l _ 1 -|alnsAdap 0:1$1(600MA 8t 9V OC nominat unregu | |
can cancel your order immediately. and your Memary Expansion Board(s) (each one takes up IC | 12.00
money will be refunded at once. Again, of | | 3% byles _ — _1 |
coutse. you may return your ZX80 asreceived | RaM hemory chips - standard 1K bytes capacity | 1600
within 14 days for a fult refund, We want you to l [ Sinclar 2X60 Monualis) (manual froe with every ZX80Kt | | l
be satistied beyond all doubt-and we have of ready-made compuler). $00 |
e 1
no doubt thal you will be. —
4 | NA. Youw Sinclair ZX80may Qualify a3 & business expense. TOTAL £ |

Science of Cambridge Ltd | SEes R - -
6 Kings Parade. Cambridge. Cambs.. CB2 1SN | — - __En, mao_j
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MICROBASICS

Remember, remember ETI November. Henry Budgett explains
how microprocessors ROaM round the RAM chips. It's all a

question of memory.

elephant could cope with the vast and bewildering

array of memory devices that are currently offered
with each and every microprocessor. Would you choose
dynamic or static; is there any difference between on-
line and off-line storage: do bubbles really bubble and
many other similar questions often crop up in reader’s
enquiries and only go to show that the fundamental
topic of computer storage is in dire need of a bit of
explanation. To that end let's go right back to the
fundamentals and take it from there.

The Elemental Store

Computers of digital type work on the binary system
— they process information that occupies one of two
states. The commonest logical element that can occupy
one of two states is the bistable and, in simple terms, all
computer memory can be regarded as constructed of
simple bistable elements. We need not concern
ourselves with the history of memory devices (it will only
serve to confuse the issue), so let's start off with
semiconductor devices such as Random Access Memory
and Read Only Memory, RAM and ROM to use the
common acronyms.

In virtually all computer designs RAM is the
fundamental storage system for the user to put his
instructions into. Within this family of circuits there are
two sub-groups, static and dynamic, but the simplest
element is the common bistable. Static RAM is really a
vast number of bistables arranged in a special fashion.
Some popular arrangements are 1024 by 1, 2048 by 1,
1024 by 4 and many, many others. The numbers specify
the way the device is used, for example if you wish to

It is doubtful if even the legendary skills of the

20

construct a memory card that could hold 1K bytes of
program you would need eight of the first kind of chip or
two of the third kind,

Amnesia

Because these static elements are based on simple
logic gates, they will lose their contents when turned off,
just as any logic will, but they do have a number of
advantages. Once the desired information has been
loaded into the memory (more on that later) it will stay
there until either it is altered or someone turns the
computer off. The disadvantage of this is that it requires
the power to be constantly maintained within the chip
and thus the current consumption ‘of these devices is
high. You do get a good, high-speed response in
exchange, though It is common to find that within the
structure of a single microcomputer both static and
dynamic RAM devices are used, with the static providing
the workspace or ‘scratchpad’ area for the CPU and the
dynamic providing the bulk user RAM and hence saving
power.

The fundamental difference between dynamic and
static devices is that dynamic devices will lose the stored
information if they are not ‘refreshed” every so often.
The reason for this is that they are based on MOS
technology and store the information on tiny capacitors
as a charge, This charge will leak away after a finite time
and thus has to be constantly topped up. This process

L T

’ JLINE

*Vpo

(4]]

DIGIT LINE DIGIT LINE

Fig.1 MOS static memory cell.
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can either be performed within the chip or by some
special circuitry on the memory board or, in the case of
the 780 CPU, by the micro itself. Typical refresh times
are between 1 and 2 mS and woe betide the designer who
tries to cut it fine because increases in temperature have
very undesirable effects that compdund the problem.

In summary, therefore, RAM is used by the micro as
its immediate store and is based around the humble
bistable type of logic element. In strong contrast we

have the ROM memories which as their name implies,

can only be read and hence are used as permanent
stores

Memories Are Made Of This

It is worth taking a few minutes to inspect the
internal architecture of both static and dynamic devices
at the storage element level. Figure 1 shows the
equivalent circuit for a static MOS memory cell.
Transistors within the chip are all made as MOSFETs
which, although slower than bipolar transistors,
consurpe less power and hence allow greater packing
densities. Q1 and Q2 are actually being used in this
circuit as resistors to bias the bistable clement made
from Q3 and Q4. The transistors Q5 and 6 act as
switching gates to allow information to be read or
written td the cell. To read a cell the word line is set to
logic one which will turn on either QS or Q6 depending
on the contents of the cell. To write the word line is
again set to logic one but the appropriate digit line is set
so that the cell contents are toggled to the correct value,

The dynamic MOS element shown in Fig. Z uses the
technigue of stored charge to represent information, To
write new information to the cell the row line is set to
logic one and the appropriate data is set onto the data
line. Reading the cell is performed by setting the row
select high and inspecting the state of the data line.

A Family Affair

If you thought that having two types of RAM was
quite enough to cope with then ROM will try your
mental processes even more. The original ROMs are
truly Read Only in that the user buys them pre-
programmed to a specification and there is no way that
he can alter the contents. Computer monitor programs
are commonly based in ROM, but with the high cost of
producing the original ‘mask’, {that's the pattern to
which they are made), several companies are turning to
other devices such as the EPROM. The internal
arrangement of a ROM chip is not dissimilar to that of a
RAM chip except that each and every element is ‘hard
wired’ to either logic ‘1 or logic ‘0" It would obviously
be nice if the user could program in his own pattern and
try it out and to this énd the PROM device emerged. This
is a ROM with each element uncommitted, but with a
tiny piece of ‘fuse wire’ called a fusible link fitted to
each element. If you wish to select that as a logic ‘0" you
leave it as it is, if you want it to be a logic “1° then you
have to ‘blow’ the fuse, usually with a high voltage pulse.

All very well but once you've cooked it you're stuck
with it, or are you? The designers found that if you didn"t
burn the link away thoroughly enough it started to grow
back, embarrassing! This gave rise to the EAROM or
Electrically Alterable ROM which allows you to erase
the content of the device and later re-program it. It also
gave birth to the most common type of device, the
EPROM or Erasable Programmable ROM, which uses a
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Fig.2 Dynamic memory cell.

slightly different internal structure and can be ‘wiped’
with ultraviolet light of a certain frequency — the
contents of an EPROM will naturally self-erase after
about one hundred years anyway!

The programming of these devices requires a special
piece of equipment called, not surprisingly, a
Programmer. These vary from the very crude to the
amazingly sophisticated professional models that allow
full program editing and verification and can handle
many of the different types.

b — g Q)
a AOW SELECT

[+

£ig.3 The internal layout of & 4096 bit static RAM device. Compare
the architecture of this 1024 by 4 layout to that in Fig.4 of 2 dynamic
4096 bit device organised by 4096 by 1.

We can now introduce a new term which nicely
classifies the two types of computer memory. RAM is
called volatile memory; the contents ‘evaporate’ when
the power is removed; ROM is non-volatile because it
retains the information. Interestingly, the much-vaunted
successor to RAM, the bubble memory device, is a non-
volatile store, because it works on magnetism (much like
the old-fashioned core memofy).

Reads And Writes

Getting information into and out of memory devices
is, generally, a straightforward process. With an eight bit
microprocessor which has a 16 bit address bus the
maximum amount of memory that you can directly
address is 2'® or 65536 locations. Because we are
working in binary and cannot have nice ‘round’ numbers
this is referred to as 64K where one 'K’ is 1024 locations.
Each location contains eight bits of data, one byte, and
can be uniquely addressed by the 16 address lines. The
CPU determines whether the required access is a READ,
taking information out of memory, or a WRITE, which
puts information into memory by setting a control “nit»o
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either a logic one or a logic zero. This line is taken to all
the memory devices and, appropriately gated, enables
the required area of memory. Figures 3 and 4 show the
internal structure of two typical devices.

Once the specified location has been opened, the
data stored there is either transferred onto the data bus,
in the READ situation, or is overwritten by the
information on the data bus, the WRITE situation_ it is
important to note that the information is overwritten, so
aaving you the job of clearing out the previous contents.

Ther= is a further control pin on many memory
devices called Chip Select. This is set to either logic one
or zero (depending on the device) when that memory
area is required for use and this prevents possible
accidents such as overwriting data in another part of the
memory to that which you actually wanted. How can
this happen if you have a unique addressing system? In
most small computers you only have a small area of
memory on the actual CPU card, the actual memary
cards hold the bulk of RAM and ROM. Because of this
the address bus is not decoded into specific areas; the
Microtan 65 is a good example. Now, when you are using
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Fig.4 A 40% bit dynamic RAM device. Compare with Fig.3.

only a small amount of memory you don’t bother to
decode all the addresses, you merely use, say, A15 to
operate the Select on the monitor ROM, A14 to control
the 1/0 area and A13 to enable the RAM, This leads to
repeating address inside the memory space, but this
doesn’t matter, because there are no devices physically
occupying those actual locations. The trouble starts
when you expand and forget to eliminate all these
‘reflected’ areas. The diagrams in Fig.5 and 6 show the
case on the Microtan before and after memory mapping
has been done and illustrates the problem admirably

Dynamic Stuff

Because of the different technology used in the
consideration of dynamic memory devices, allowing
many more locations to be put onto one chip, one finds
that, given a sixteen pin package, you don’t have enough
pins to supply all the necessary signals. This is solved by
multiplexing the address bus and supplying the row
address first and then the column address. The row
address is storedinternally, hence giving a complete
matrix address and allowing the information to be
accessed. The row address is also used to carry the
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refresh information during the correct cycle time.

The latest versions of dynamic RAM are being
equipped with the capability of on-chip refresh. This
means that to the outside world they look-just like a
static device, indeed they are sometimes called ‘pseudo-
static’, and thus save all the problems of timing that are
associated with the procedure.

0000 7FFF BEEF FEEE

RAM 10 A0M

oK BAK

32K 48K
At {215
Fig.5 A simple memory map created by allowing the address lines
Ay and Aqg to select the appropriate memory areas. This causes the
contents ofthe selecled chip to be ‘reflected’ through the entire
section of memory, but this does not matter provided that you only
access the addresses which are connected to a device.

Banking On A Solution

In some situations 64K of memory is not enough,
believe it or not. It is possible to access more by using a
technique known as bank selecting. The required extra
memory is treated as a peripheral device and accessed
through the data bus, each extra board of memory
occupying the same address area but having a unique
code that selects it. The NASCOM 2 system is set up to
allow up to four 48K RAM cards, that's nearly two
hundred thousand bytes of memory to be plugged n.
The technique does have another use in the field of
Teletext and Prestel information. Here each page must
be loaded into memory as it is received, with only 64K
vou'd soon run out. The technique is to allocate pages of
memory to the received information and then to access
that information from the paged memory as though it
were a peripheral device.

One other technique that is very important,
especially when you move into the realms of discs is that
of Direct Memory Access (DMA). Because the time taken
for the processor to read information from a fast
peripheral such as a disc is slow, the disc controller takes
command of the processor bus by asserting a control
signal. The CPU goes into a high impedance stage,
effectively it is disconnected, and the information is
passed directly to the memory area specified.

MEORY ADDRESS FUNCTION r
FFFF
;  Fcoo 1K ROM (TANBUG)
63
1124
Fa00 (TANBUG REFLECTED - 1K)
(7]
FIFF
Food SKROM
EFFF ON TANEX
ESD0
58k
ofrr
E000
10X BASIC INTERPRETER
DFFF ON TANEX
DO00
CFFF
€000 =
BFFF BFFOBF FF MICROTAN 65 10
8Cod SPARE I/O PORTS
a7
80FF
ACK IDECIMAL)
TANHAM
2000 -
VFFE
K RAM
ON TANEX
0400 7
[(ETE
1K RAM ON MICROTAN 85
0000 -

Fig.6 A typical syslem memory map showing the areas used by the
system firmware and the spaces left for the user RAM, ETI
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VMODULE

Fully built and
o tested, ONLY

8 £11.95.0ur

* Reads positive and negative voltages with s sensitivity

of 0 - -999mV and O

-99mV

» Requires only single supply betweean 7 & 12 volts

(220mA)

+ High accuracy *0.7% +1 digit
« Large bright 0.43" high s#ficiency displays

#» & readings per sacond

sampling rate

+ Size oniy 41 1 95 x 10mm
o Supplied with full data & spplications intormation

meters, thesmomaeters, etc

tempearature,

£14 24} now 1
Dept. ETI2
RISCOMP LIMITED
21 Duke Street
Princes Risborough
Bucks. HP17 OAT

This brand new, quality module manufoctured by Autona
Limited {who are one of the U.K's largest module manufac-
ty-ars) means you Can buikd accurate test equipment, multl-

easily and at a fraction of the cost

of ready-made equipment Full details are provided showing
how 10 measure ALC. voltage, current, resistance and

Send your cheque or P.O.(£11 95 +£1,TOV.AT.+5Cpp. & p.

BUCKINGHAMSHIRE S NEW
ELECTRONICS CENTRE

8 miles off the M40

50 minutes from London

Telephone: (084 44) 6326

IONISER KIT

This negative 100 generator gives you powel to saturate your homa or office
with millions of refreshing ions. Without fans of moving parm It puts out &
ploasart breeze. A pure tlow of lons pours out like waier from a fountan
fitling yous room. The fesult? Your air feels like fresh ocean air, pure crisp and
wonderully refreshing

Allparts P.C.B. and tull instructions £10. A suitable case including front
panel, neon switch, elC Avnilable at £8 exirs.

- H.E. KITS

Car Booster Z050 £18; Multi Option Siren 2036 £10.50; Car
Equatiner Z052 £13.30: Envelope Ganerator ZD20 £11.79; R/C
Speed Controlter 203 £9.60: White Noise Effects Unit ZD18 £16.85;
Track Clesner ZD12 €7.75; Drifl Speed Controllar ZD21 £7.

All Plobby Kits supplied cases encep! ZD3. All kits contain COMponents as
specified plus Texas |.C. sockels whera coquired Algo connecting wire
Special introductory offer-to E 1.4, readers. a pack of nuts, bolts, washers
self-cutting, self-tapping screws supplicd with each kit,

SPECIAL OFFERS

Toxas/L.T.T, 1N41438, 100 for £1.50.
Eairchild FLV I1SO Red "2 LEDs 10 for £1; 100 for £7.5C.

Mullard Computer Electrolytcs S/ T 21,000 U.F 40V £3.50
Daty Electrolytic Capacitors 20004 F. 100V £7.50
|.T,T. BCY 72 Transistors leads pre-formed 10 tor 50p
Varicap Tuners ELC1042 £6.00
Varicap Tuner ELC1043 £8.00
Philips Scape Tube §57° Cv2191 0G-13.2 £€10.00

Thorn:Sylvannia Scape Tube 5 SESJ €17.50 (Callers only}
Toshiba 12 TV Tube 310GAB4 £12.50 (Callers only)
1f you ¢o not have the igsue of H.E. which contains the Project. we can supply

a repont st 40p extra orders Please add 30p post and packing. Add 15%
VAT 10 total oeder

Caliers plaase ving 10 check availabitity of Kits

T. POWELL

308 ST. PAUL'S ROAD
HIGHBURY CORNER, LONDON, N.1.

TELEPHONE: 01-226 1489

Access/ Visa accepted
Shop hours. Mon_ 10 Fri. 9-5.30. Set. 9-4 30

EX-STOCK DELIVERY

Bas2Q mopeL 800MST 80 COLUMN HIGH PERFORMANCE
IMPACT PRINTER
- suitable for most Micros.
JUSTLOOK AT THESE STANDARD FEATURES:-

*RS-232, 20mA, IEEE 488 and Centronics 1/0
*15 Baud rates 10 9,600 * 100 Chrs, per second
Bidirectional * 6 print deasitivs 60, 72, 80, 96
120 or 132 Chriline * Seif test switch * 96 Chrs.
ASC 1i Standard * Auxilliary User Defined Ch.
ONLY set * Tractor and fast paper feed/graphics

* 2k Buffer °* Accepts 8%’ max. paper pressure
£359 + VAT feed and 3% max. paper tractor feed.

\ FREE
2 INTERFACE

\ CABLE

WORTH

- 9 Digit extended Basic
* Plugs straight Into 8k Compukit requires
no hardware mods. {5v.5A required for 610/

610 Expansion (8k) ONLY £159+ VAT
Disc Drive with DOS ONLY £285 + VAT

STATIC RAM 2114 1-12 £3 each + VAT 13+ £2.50 each + VAT

Ohio Superboard 1l & Challenger IP .. eaee raw

. the no fuss start to Micro’s. = Resdy Built 8k Microsoftin ROM, & digit tioating
- point basic plus full features. 3k RAM - expandabie to 32k

VERBATIM 5%" DISCS £1.85 each (min, 10) + VAT

exatron  Stringy Floppy

COMBINES ECONOMY OF CASSETTE

WITH SPEED & RELIABILITY OF DISC 5.'.«:;-‘“\ /
i Lt
IR -y it 4 SUPERBOARD I1 (24x24 format) £159 + vAT
75it {48k approx.) ot SUPERBOARD |1 (48x32 format} £199 « vAT
. Pl:/\ O POWER SUPPLY 5v.3A. £27 + vAT
13

CASE 3 = m - £29 + VAT
CHALLENGER 1P (24x24 format) £219 + VAT

. RAM T Y
N oo _’
-~ ansogHz CHALLENGER 1P {48x32 format) £259 + VAT

operation {Superboard is used in Chalienger)

Stringy Floppy with 10 Wafers {Tapes)
8US EX. 2 for 1, Machine Lang, Monitor

Mighty
Micro

for a Mighty good deal !!!
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Please add V.A T, at 15%. Carriage extra, will advise at time of order . Qfficial orders weicome,
61 NEWMARKET SQUARE, BASINGSTOKE, HAMPSHIRE. RG21 THWE
Telephone: Basingstoke (0256) 56468 and 56417

Buy n confidence. If an receipt of your order the goods do not meet with your satisfaction,
return within 7 days for fuil refund. Cradit facilities arranged.
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SCOOP PRINTER PURCHASE

PROFESSIONAL EQUIPMENT AT HOBBYIST PRICES

SO LOW EVEN QUR COMPETITORS GASP!
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£235 + VAT
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300 BAUD TERMINALS
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Made undw licence from the world tamous GE Co
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MAKE YOUR COMPUTER TALKI!I

VIA OUR EX-GPO MODEM UNITS

Well, not exactly 12k, but communicate over 8
ling with amy other
modem. The modem unit 2A & boused b an
atiractive fibre gt case messunng oty 157w o
1574 x §°M, inaide are the electronics and mains
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EXSTOCK

SOFTY

SOFTWARE DEVELOPMENT
SYSTEM, INVALUABLE
TOOL FOR DESIGNERS,
HOBBYISTS ETC.

€nables “"open heart surgery
on 2708, 2716, etz, Biows
Copies, Reads EPROMS or
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tents off ROM/RAM on a
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of other features,
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SUPERVALUE P.C.B. SPECIAL
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MOSTEK, INTEL. NEC. MOTOROLA 27155'n9'95vr3“EP90MS

L.C. PRICES SLASHED! 2716 Threa rail EPROMS include 62 Digital I.C.’s all located in 14

pin D.1.L. sockets. Original cost over £90,

2708 EPROMS
A massive purchase of brand new
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“state of the art” data processing
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following chips at naver, and we mean
never to be repeated prices.
Central Processor
2568 Static Asm
Programmabie Interve! Time:
B256A Programmabia Prepneral Interfoce

£11.9%
2
£8.9%
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32K x 8 DYNAMIC/STATIC RAM CARDS
A masterpiece of electronsc engsneering and our own advantageous
buying enables us to bring you a complete memory system at a give-
away price. Originally made for a large processor the RAM card has
many features, including on board refresh, internal panty generation
and checking. Standard TTL Inputs/outputs, +5, +12, — 15y
supply rails and its effective STATIC capability make it useahle with

our price only £4 .95 + pp 65p
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34,50
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£24.00
=25

825848 Programmabie Interrupt Control
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MPCC Comme, Controller
Statg 650ns Rams 8 for
2568x8 Eprom 0Q.75
256x4 Static Rarm 450ns .95
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FLECTRONIC
COMPONENTS
K EQUIPMENT

% SHUGART SA800 %
8" Floppy Disk Drives

as new £225.00 + VAT

many CPU's. A fast cycle time of approximately 400ns make ths a
srup at onty £90.00 + £3p & p. Supplied complete with circuits.

A.II C s and Trans:utos by
will known mpnutactyrers and lully
guatartenc No 1all ouls Comatehansme
dat2on |.C.'s 150 pes type
2N4361 N crannel MOS FET
IN4IE2 P cnarnal MOS FET
S0p each €9 00 per paiv
HIGH YOLTAGE NPN POWER
SWITCHING tranuators BVebo 600y
BVceo 5(40% BVebo 15v 1 5 ampa
Pc 128 watis MFESO typ#t 2 S mng
dhal wwvertorn, erc TOD£1.60 each
4 10s [5 40
BF258 NPN 250y @ 200ma 45p each
I £1.08
ILA. BS841.2.5 amp 100v bringe rec
P.C. mouni long leads 38p each 4 loe
1.08
INADIR & amyp Y00 P C. mount odes
lang et Fipeach 10 tar £1.40
LMIOIK -6y 1.2 amp ragulator £1 10
vach 6 for £5.3%
AGFAL10computer grade “assettesc om.
plete withibrary casnséipeach, 1010r€3 50
1NAQ04 SO4 1 amp 400y dioaes /o
each 18 1oc £ 1,00
I.LR 12 smp BARIDGE RECS. 400 wuil
11 25 each

POWER DARLINGION SCOOP:
MI1O00 NPY 5D 1 3 gy T3] Top et
2005308 WPN By | 00w 16 s TOJ £12% e
M1 WPH By 150w 15 sz M) (7 29 each

5v D.C. POWER SUPPLIES

Folawang tha racant "SELL OUT" demand for our Sv
3 amp P.5.U. we have managed 1o $4Cure # large quan.
tity of 8x.COMpPuUler Systarns P 5.U.'s with the ollowing
spoc.; 240 or 110w A.C. nput, Qutputs of Sv @ 34
amps, T.2v @ 3 amps ond 6.5v @ 1 amp. The Sv and
7 v cutputs are fully requisted and adjustable with
vanabie current bmiting on the Sy supDly. Unit is setf
on a P.C.B. massuring onty 12" x 5" x 3

SCRY
I X0y B0 wa TDIA 22p wech § 1w £1 00
2065001 60y Mine TDMD 270 eact 4 lor £10D
204441 v & arrgy TOITY Uhp saca 16 her 10 00
C106017 &00s Y arvps TOXEG 553 vach ' Ie: (500

TRIACS
G 17 amg 600, TOTI0AB $5p eack 10 for 187§
ALY 10 omy 800y capty mavning or 2} 0 7}
asacuek (1,00 cocr 4 hoe £1.1%

LOW PROFILE LC SOCKETS
B DAL Vo each 17 1ee €100
HOL Vhg eaca d I £100
16011 Goid Pures ma gradr 22p aaenbton {1 3
NOLL Mpexcnbie 0
MOt P emn I e €100
0L e wct 2 b {100
OTHER GOODMS

TS (R LAY B enct
IS RE svgpur M vom 1 wan up 12 WIDOWHJ
TS 550 each M for (220
TR WNTDFE T hantare S aach 3t {1 08
LMMOMS LI 14011 2 walt AF #me o
o @ b (6 00
CANIZIN 0L 1.0 Wi atpenns tascode aro
1100 a5 ) 1ee 250
CAN 2 ¥n warrand smo 1099 cove §5p
et 24 E100
THSI014 DS WS 10 2o srate s ey OF
AWMU W ahd b fA DY
NESSS 37p each. 1T for §2.80
GEQM joi0 vakage smuch tiac SR sblgy drmer
TO5 s 1178 each 7 Tor (6 53

LORIBA 5 Wan 2o 105 £1.50 sach 104 £19.00

FAQITS 4 PN 500 530ma bansaiors o 1
DL coch TOp rach 2 bee £ 00

The 7.2v outpat is ideal for foading ~on board’ fegu-
Iators oF & hurther 3 amp LM32IK regulator to ghe an
etlacTive Sv @ 7 amp supply

Supphed complete with drcuit 8t ordy £10.95 « £1.78pp.
Believed working but untested, unguaranteed

BARGAINS GALORE!
in our walk round Warehouse
NOW open Monday to Saiurday 9.30.5.30

EL ECTRONCS

Dept. E.T.I. 6466 Metfort Ad., Thornton Heath,
Croydon, Surey. Tet 01:689 7702 or 01589 5800

MAIL ORDER
INFORMATION

Unless otherwise stated alt prices nciusive of VAT, Cash wah order, Menimum
arder vpiue €2.00. Prices and Postage quoted for UK onty, Where post #nd
paLking no1 indated please add 40p per ofder. Bona Fida account orders

meumum £10.00, Export ang trade e
1ne day whefg possinls. Access and

uras werComa . Ordar s despalc haxt
ciycd Visa welcome

KEYBOARDS

% LOW PRICE CHASSIS YW

A 1pcal Dol Pt Chse eadies w3 (0 ol e atiee Reynoacd o 4
lowres? vot pisce 49 £ocet Lavs escoded 10 0 aeect TTL zompmbe
7 b mepat Fearntes suct a1 delaped 1100 § voit 0.0 Loge 1wl
apevalion ang epiaeer procectan make thy BN sbiowte rmyst lov the
MPU consmucion’ Sepoded compuast a1 1onwcton B ar 28 rdge

S unxmﬂmd£20‘°° + P.P.£1.60

1,31 '3
g4x0x o arby

SUUPER CASED VERSION Sere ot shove gwe tul homed bs sivetee
oo one moukded bree simedng case Uit w0 noiudes an @l TTL paralel
b serl CamerTy inn gnady o

£27.50 +P.P.£1.85

TOROIDAL TRANSFORMERS

PA 20 pr sec THD 18 @B 7 amps dmensoes T
Tl 2400 U1Dy gor vec 15019 348 dmeasors 2] ¢ 1
AN relloges maoiuiof ol inat

o (485 p g g,
(V9% 0p B

Plugs, Sockets & Caonnectors Connon ‘D’ Range

o

€.y

AN COMAECIOrS 859y Cut [0 S2¢
1000 s of ovher connectors ex stock




We present the definitive article on just how all those
graphics games make things move around. All the pro-
grams given are specially designed to allow their use
as examples on any memory mapped system provided
you know a couple of details. How do you find these
details? Read our companion article of course . . .. ..

What to look for in the
Novemnber issue
on sale October 10th.

INTERACTIVE GRAPHICS

GRAPHIC DETAILS

CT starts an ongoing situation with a set of standard
graphics maps for many popular machines together
with vital details as to their screen layouts etc., so you
can change games from system to system by looking
up asimple code. Couldn’t be easier, could it?

We present a general purpose plotting program for
Apple owners. Display your functions using this
powetful and adaptable piece of software. Owners of
other systems that allow high resolution plotting such

GRAPH PLOTTER

as the 380 Z might pick up a trick or two as well.

THE ULTIMATE GAME

Yes, it's a game that depends on graphics. Yes, it's a
game that everyone wants but no-one has! Until next
month’s CT that is! Buy next month’s CT and make
sure you don’'t miss out on this, the ultimate, games
implementation on a micro!

As a companion to our series on interfacing techni-
ques we present a high quality analogue to digital
converter suitable for connection to any system with
an eight bit parallel port. Sample programs for the PET
are given along with full circuit and functional
descriptions.

THEREALWORLD

]

All articles mentioned herein are in an advanced state of preparation However, clrcumstances may dictate changes to the final contents.
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Wa use advanced wind:ng technology to make our 1oroidal yansformers. They
have only half the weight and height of thei: lamunated equivalents and aze
appteciably mote etficient. Our toroidals cost virually the same astheir no .
ottdated laminated mquivalents and hum is down 10 a neghgible terth of what it
used 10 be. Suppiied with rigid mounting kit with centre ball, two neoprene
and one stee! washe.. Avidable ao tar in a range of 37 sizes with more 10 COme.

SECONDARY StLONDARY DlA o WY WEIGHT

Vs A AMSYOLTS  AMSCURRERT  pmowe PRIE
X0 50 -6 a16 TTED T

™o 9.9 mn EACH
xang 1212 .08

™a1d 1518 156

018 1910 138

2015 222 113

7096 n-1% 100

00 ) 5.69 90130 '

X011 a4

0z 113

Ix01) ;gl TACH |
Jxg1e 12

31015 141 £5.76
xats 150 ~E120P8P
x0ze o <E1 a4 VAT
31079 .36

a0 e

axo1o 120 10.00 301 40 ¥

am [ L1

o0 500

a3 500 tACH
4x814 i

ax015 a2 £6.72
016 249 *E130PEP
axez8 109 +£1.20WAT
41079 054

3610 050

sA016 160 220 19540 13 ac
§x017 166

€x020 143 £8.88
52029 872 - 11,40 PEP
5%030 386 SC1sewAT
X018 ¢ 500 19150 14

X017 500 EACH
X018 428

81028 115 £12.27
01025 13 150 P&P
X029 n +Cr 0T VAT
sx029 136

X030 115

CHOICE OF 3 PRIMARY INPUTS

LLP. Toroida! Transformers are #varlable in choice of 110V, 220V, 240V. coded
as follows: (Secondaries can be connected in series oz paraliely

For 1 10V Pimary insen 0 1n place of "X " in type number
For 220V Primary insent | in place of "X intype number
For 240V Pnmary insen 2 in place of X " in iype number

Example — 120VA 240V 1S+ 1SV. 4A = 42013.

«TYPES TO SPECIFICATION CAN BE SUPPLIED TO ORDER IN
QUANTITY, AGENCIES IN CERTAIN COUNTRIES AVAILABLE
ENQUIRIES INVITED

FREEPOST facility.

We pay po:e;geunU.K enquiries and ordess. Simply sddress envelopae to
FREEPOST TS ta sddress below. NO STAMP REQUIRED,

TO ORDER cnctose cheque/Postal Order/ Money Order payable o LLF.

Electronics Lid or quote your ACCESS or BARCLAYCARD
account No. To pay C.0.D add §1 extrato TOTAL valve of orde.

B ) B BP TRANSFORMERS

A dwismion of LL.P. ELECTRONICS LTD

FREEPOST TAGRAHAM BELL HOUSE ROPER CLOSE
\ CANTERBURY CT2 TEP Phone (0227) 54778 Telex 965 780 _/
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MUSICAL )
MICRO %»TJ

BUILD THE WORLD FAMOUS
CHROMA-CHIME

Give your friends a warm welcome. Yes, think how

delighted and amazed they will be to hear the

musical Chroma-Chime play when they press your

button!

The Chroma-Chirme uses a microcomputer to play

24 well-known tunes. The ket is simplicity itself for

ease of construction. Absolutely everything needed

1s supplied. including:

W Resistors. Capacilors,
Diodes. Transistors,

1.C. Socket and alt hardware
W Texas Instruments TMS
1000 microcomputer

* Comprehensive kit
manual with full
circuit details

% Ready drilled and
legended PCB included

Plays 24 well-known tunes including

Star Spangied Banner, William Tell Overture,

Greensleeves. Rule Britannia,

Colonei Bogey. Oh come all ye faithtul,

plus many other popular tunes.

W No previous microcomputer expernence
necessary

% All programming retained is on chip ROM

* Fully guaranteed

* Ideal present any time

TMS 1000N i |
MPO027A Micro-computes chup available separately
! requeted  Full 24 tune spec device fylly guaranteed

¥ Comorme  MuwcaiBoses  Alarme

A 3| Wby Bybiec Addiean atc £4.95 i

AN CENNE IR SETEE ki SRR T GEDE SDeEn SEEE SR -
Please send me:

TO: CHROMATRONICS, EIVER WAY, HARLOW, ESSEX

Telephone (0279} 418611

Name

Address

| enclose cheaue/ PS value £
or debit my ACCESS/BARCLAYCARD account no

CHROMATRONICS

ETI NOVEMBER 198¢



PROJECT

AUDIO OSCILLATOR

A testing time for ETI. This unit features sine and square outputs, from
30 Hz to 60 kHz, each with its own level control. Circuit design by Ray
Marston. Project development by Steve Ramsahadeo.

sinejwave distortion, are invaluable pieces of test
gear but tend to be rather expensive. For the vast
majority of practical applications, such as gain and
frequency response testing, function checking and sound
generation, etc, the expensive ‘very low distortion’ sine wave
characteristic is, however, superfluous, since distortion
factors up to several percent are quite acceptable in such
applications.
With these points in mind, we've set out to design a
really inexpensive and easily built. but genuinely useful,

G ood quality sine/square generators, giving very low

sine/square generator. Our generator covers the frequency
range 30 Hz to 60 kHz in three switch-selected bands. Sine
and square outputs are simultaneously avaikble, each with
their own independent level controls.

Automatic sine wave amplitude regulation is achieved
in the circuit via a pair of back-to-back zeners in a control
loop. This method of regulation is very inexpensive but has
the great advantage of enabling range-sweeping to be
achieved without amplitude bounce. Sine wave output
distortion is typically less than 5% over most of the
frequency range

ETINOVEMBER 1980
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Construction

The circuit is very simple and ¢onstruction should
present few problems. We decided to construct our
prototype unit as a miniature ‘squirt box’, with an
uncalibrated frequency dial. If you decide to follow our
method of construction, note that we have fitted the two
frequency controls (RV1 and SW1)and the sine wave output
terminals to the front panel of our unit and all remaining
controls (RV3, RV4 and SW2) and the square wave output
terminals to the instrument rear panel. Our unit is powered
by two PP3 batteries.

Whatever form of construction you decide to use, note
that timing capacitors C1-3 should all be 5% or better types
and that RV should be a good quality stereo pot, with good
tracking between its two halves. Failure to fit a good pot will
result in a lousy sine wave output.

when construction is complete, switch the unit on,
monitor the sine wave output on a ‘scope and adjust RV2to
give the best possible output over the full operating range of
the instrument. If you have any problems in obtaining top
range oscillation, try altering the value of C4 When RV2 is
correctly set, typical sine wave distortion will be less than
5% over most of the frequency range

When using the generator, note that the ‘2 V' sine wave
output terminal is intended for driving high impedance loads
only. If this output is loaded by less than 10k or so the output
will become severely distorted under maximum output
conditions, due to the very limited drive capability of 1C1.
The ‘200 mV’ and lower output ranges do not suffer from this
loading restriction.

Cla 77y |
100n J0n
Cla
T
1 2
SWls 3

HOW IT WORKS

The heartof the unit is the Wien bridge ascillator designed around IC1,
The Wicn network comprises a series of C-R network {(R1-RV1a and
C12/C2a/C3aj and a parallel C-R network (R2-RV1b and CHHIC 2biC 3b)
connected in series. input signals are applied lo the top of this network
from the output of IC1 and the outpul of the network is applied to
input pin 3 of IC1,

The main feature of the Wien network is that the phase relationship
of its output 1o inpul signal varies from — 90° to +90° and équals zero
only at a certain ‘centre’ frequency (f = 1/6.28CR). At this centre
frequency the network is precisely symmetrical. Thus, the Wien
network can be used as the basis of an oscillator by connecling a non-
inverting amplifier with a gain equal to the Wien loss factor between
its input and output, as in our design.

In our circuit, automatic gain control is oblained by wiring theZD1-
ZD2-RV2-RICH gainsetting potential divider between the op-amp
output and pin 2. When RV2 is corectly adjusted, this network
maintains the output amplitude of the 1C1 signal virtually constant (at
about 2 V RMS) over the entire frequency range of the unit (30 H2 o 60
kHz) and results in a typical distortion factor of less than 5% on its sine
wave outpul. The amplitude of the final sine wave output signal is
variable via RV3 and the simple R$-R5R6 attenuator network.

The direct sine wave output of IC1 is fed, via R7, to the input of IC2.
This IC is wired as a simple voltage comparator and converts the sine
wave inpul signal to a square wave output. The amplitude of the final
square wave outpul is variable via RV4.

RV2
Vo 27
DISTORTION
A1 - TRIM
', 2k2 A NOTE:
4 8V IC1%2 ARE CA314D
Vo, ?;‘v‘m : C1--3 ARE 5% OR BETTER
] S log 217 F
. Ic1 AAAN
| + avi A7
\ g >— 4 10K aK7
: 3 X7 SINE
' S LEVEL 2v
[- =
| - SK1 -]
1
L R4
~ a7
~
X 200mV SINE
~ ouTt
sK2 RV4
10k
”. B e sxs  Fig.1.Circuit diagram.
20mV
.4
com i
SK4
SK6
Q
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PROJECT: Audio Test Oscillator

FREQUENCY ETI

AF GENERATOR
o

COM 20mV 200mv
05 o ©

A simple tront pancl layout for ease of operation.

PARTS LIST
AF Generator
Resistors all %W 5%
R1,2 2k2
R3 6k8
BUYLINES I i
RS 470R
There should be no problems in obtaining any of the R6 4R
components used in the AF generator .as all are common
types. Potentiomet
The case we used for the project is available from O.K, n(:/;m gty 47k logarithmic dual gang
Machine & Tool Ltd. Order as CM5-125. Phone RV2 22k horizontal miniature
0703-610344. RV3,4 10k linear
Capacitors I
. Clab 100u 5% polycarbonate
Fig-2. Component overlay. C2ab 10u 5% polycarbonate
Clab 1u0 §% polycarbonate
RV18& SW1b COMM C4 220p ceramic
| 5.6 470u 25V electrolytic PCB
i type
Semiconductors
1IC1.2 CA 3130
Miscetlaneous
SW1 2 pole 3 position shide switch, SW2.DFDT miniature
toggle, SK1-6 to suit, case (see Buylines), PCB.
L : B

g - - . .
SK4, SK Gt ) ;

SK1 & RV3 W|PER ===

Y ————
-8V  RV3 +9v  RV4 ] Construction ks straightforward as you
& can see. With the PCB installed, there's
RVa more than enough space left for bat-
Ted teries. ETI

ETf NOVEMBER 1980 29
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lG lM l T Blrmingham W VAT INCLUSIVE PRICES ® (‘;AB;H
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hich keep e trace 10Ck steady Gvel & wide fangh ol many
TELETEXT COMPATIBLE PAL ENCODIR + MODIRATCR € 2290 € 3500 R e g L S
F.E.T.OUTPUT 100W MOND POWER AMPLIFIER MODULE £ 27-50 £ 15-00 Plgaso write o phone for illusicated brachure giving Fl
X-$AND DOPPLER RADAR ALARM MODULE - MARK 11 € 3590 £ 44-00 recnnical spacihicatong for any of the 'thander’” produces
ONE asab P.S L1, MODULE (SPECIFY 5 OR 12 VOLTS) £ 7-50 { 1000 Education Establishment Orders Aceepted
SIMULATED INERTIA WOOEL TRAIN CONTROLLER £ 22-50 £ 38-00 PHONE OR SEND YOUR ACCESS OR
BARCLAYCARD NUMBER
SIMULATED INERTIA SLOT RACER CONTROLLER £27-30 £ 40-00 e e (weme—twl 5 PRICES INCLUDE POSTAGE AND VAT
MODEL TRAIN STEAM SOUND SIMURATOR MODLAE £ NA L 500 -
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IS THERE AN ALTERNATIVE
TO SPENDING MORE
AND MORE ON

THE WILSON STEREO LIBRARY

As a music lover, you know just how much new records and TO JOIN THE LIBRARY, your annual subscription for records
cassettes cost. Now, by hiring your recordings from The Wilson 5 £3.90; or £3.75 annually for cassettes
Stereo Library you can save yourself a (ot of money. There is no deposit at all te pay.
Borrow from our vast collection of classical, opera, jazz, A FULL LIBRARY CATALOGUE is sent to you the day you join
rock and pop recordings, for as little as 6p a day for From this, you make your choice and your first selection
stereo discs, and 5p for cassettes. Keep them - - e -~ of records or cassettes will be dispatched by return
for as long as you like. Change them as often as P o = BORROWORBUY. “ag, of post in a special container designed to give
you like. And then, it you want 10 buy a P THERE'S NO BETTER WAY N, full protection. You only pay the hire
particular disc, on hire, you can — THE WILSON ] S charge on returning the recordings
and at a very advantageous price! U4 STEREQO N 4 N\ FORNEWRECORDS ANDCASSETTES
I IBRARY LLrran AT CUT PRICE, join the WSL
FOR BORROWERS, the choice Y) d - \ Records at Cost Service . The
is wide open. Almost every TO: The Wilson Stereo Library Limited. 54 Sea Road, Bext annual subscription is£3.50,
recent worthwhile classical, [ N tas 5:‘”‘- TN LP A enavl é\g y‘ou to t:;éy(;gtny bc',:ng niw
- ease send me record ortapea price, piusa
L, cassette — can ot " Fre bokiel The WisonSteo 2ray. e gesfulldestal B 0ominal handling charge of 25p.
to you in prime condition; or W.5.L, Catalogue of stereo and quad recordings, 1 enclose £1.25° ‘ SIPOEE:JAYL%?-'EERRSE(C)g%%ng

mint condition and even totally plus 20p post and packing

unplayed for a small extra charge \ s cﬁ:‘:’lﬂg\n of stereo cassettes. | enciose BOp' plus i 50 post NEI::QI‘CEECSO?P-_?;T g:gf:J;

= - ibsc $. you

To find out just how good our sel- ‘ wnderstand that thes will be Credites tome in full, should 1 decide to g SUDSCrIption of £1.90. For thus. y
. become a membpet of edther the Cassette or Record Library. ar both, list of slghtl d

ection of recordings is, why not buy i SIS oA § _ seta monthly ist of sightly e

Name recoras, tapes and special brand new
our Record or Cassette Catalogue, or records offered al enormous savings

both, before even becoming a member & Address s

To get your copy, simply complete and \ ,The wilson Stereo Library Lid.. 54 Sea Rd.
post the coupon, And remember, the cost % ) AL Bexhill, Easl Sussex TN40 1JP
of the Catalogue is refunded when you join, & - »
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AUDIOPHILE

Disguised as Father Christmas, Ron Harris presides over our Sony
competition Prize Day, finds a sticky mat to play with and casts a

critical eye over a budget box of tricks.

ago | ran that appalling, tasteless and thoroughly

despicable Sony publicity photo for the ‘Stowaway’
portable tape player and asked for your captions . .. As
usual you did not disappoint me. Six million pieces of
paper later 1 think we have a winner. Well, almost. In
fact, two winners, as | was unable to make up my mind
between two very witty submissions

Mr B. D. Barrett of Pickering, Yorkshire and C. R. Thorn

of Gioucester (who did not bother to define gender more
closely) are, therefore, declared joint ‘Wit of the Month’
and duly rewarded a year’s subscription to ETl. Anyone
who thinks second prize is two year’s subscription to ETI
had better leave now, lest he lose his vitals.

There were many more worthy attempts, but by far
the most popular line was “O.K. Scotty, beam us up”
which lost by sheer weight of numbers! | have given a
few of the better efforts below, the winners first:-

Competltion results time again. A few Audiophiles

Left: the great Sony picture
show which started all this
lunacy.

Joint Winners: “Are you sure this will stop me getling pregnant?”
Mr R.D. Barrett, Pickering

“Darling —~ 1 know it's cheaper than a choir, but this is our
wedding ... ““C. R, Thorn, Churchdown

Also worth an honourable mention or three:

“His equipment ls so tiny . _.
Wakewell, Shirley, Surrey.

but | love the performance”. Mr }

A final chord in this symphony of corn and photographic
pap. Just to prove that PR agencies are capable of
exhibiting bad taste on a worldwide scale, 1 reproduce
below the hand-out photos for the Stowaway from Japan
and the USA

No words of mine could do them justice, therefore — no
comment.

“Here —~ can you do this with your thumbi!” Un-named of Maidstone.
(Blew it, didn't you?)

“50 this is where you keep the spare batteries . ..”. J. Clarke, Sutton
Coldfield.

“Darling are you sure your pacemaker’s working 0.K.?” §. McKinty, Co.
Down.

“Step two: place your right hand on your partnec’s left . . .” P. Skinner,
Derby




On The Mat

Following on from last month's review of the
Thorens TD160S turntable, | have more news of the
‘conversion’ kit to upgrade other models to a similar
performance. Similar, but not equal. It seems that most

Thorens conversion kit Includes self-adhesive damping material to
improve the sub-chassis behaviour under resonant cenditions. A
new arm-board and turntable mat is also included.

of the changes to the standard 160 which were made to
create the 160S are the brainchild of Cambrasound (a
merged version of Metrosound and Cambra
international) Thorens UK importer

One point of difference exists, however, over the
turntable mat. Thorens went their own way and
produced a very heavy and sensible specimen which
resides in the 1605 production model. Metrocare have
their own mat — and it is this that is included in the
conversion kit. As this item is marketed separately, as a
general application turntable mat, | thought it worth a
closer look

Fiiuig aPARERE

——————— N VY S

It is formed from a silicon elastomer, which is
virtually 100% pure polymer. That description makes
about as much sense to me as the Arabian Daily News.
The material has a very high surface tension — higher on
the face which will be in contact with the turntable.

Practically this means it is “sticky’’ to the touch and
bonds very well to the metal surface. The record is
effectively held across its entire surface, with no room
for air gaps.

Resonant Peaks

Metrocare claim the biggest benefit lies in the
reduction of those resonances which are inherent in all
cast platters and cite an improved upper-bass and mid-
range reproduction as the audible return for the £16.75
retail price.

£
.
.
[]
#
&
"

Above: the very persistent Metrocare turntable mat, as fitted to the
Thorens conversion kit, but not to the production 1605 decks. A
very high surface tension endows it with considerable LP holding
quallties.

Because of the mat’s amazing ability to hold dust,
the Metrocare must be kept clean and the deck
covered at all times when not in use. Removing records
from the mat has to be done carefully as the bonding is
not just good, it is excellent. LPs are somewhat loathe to
leave.

Having tried the Metrocare on a few decks,
including the TD160S, | can confirm that is is indeed a
worthy efiort. Compared to Thorens’ own creation it
displays an improved mid-range and tighter control of
the bass. Subtle changes, but clearly audible
nonetheless. | cannot understand why Thorens would
not accept the whole of the advice offered, and fit
Metrocare to the TD160S production model. Swiss
independence, | suppose. Ah well

Trying the Metrocare on other decks, including some
budget machines, suggested that it has much to offer
most hi-fi users in that an audible improvement was
obtained on all the decks we dropped it on. It is.probably
the only orie of these “super-mats” that can claim such
universal application —
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Budget Trio

In response to readers’ calls for budget hi-fi reviews
(and because someone told me Felicity Kendal had a
Trio hi-fi) | have been taking a look at the new KA-300
from Trio, a 30 + 30 low price amplifier which will retail
at somewhere in the region of E80-£90,

Facilities offered are not at all bad for this price area
and dubbing between two tape decks is possible. One set
of tape sockets {phono) is included in the front panel for
ease of access. Not a bad idea if you can hide them
somehow with one of those flaps the Japanese are so
enamoured of, but a little ugly otherwise. in fact the
KA-300 is anything but pretty all round! The controls are
well sited and smooth to operate, but the appearance is
downright ugly in my opinion, The black plastic ribbing
which pops up all over the front panel gives a very
strange look to the whole thing.

Individual is perhaps the kindest label to hang.there!

On test the Trio acquitted itself well, exceeding the
spec on every feature and giving a very competent
electrical performance. Power available was somewhere
around the 35 W a channel mark and this is well
maintained across the audio spectrum. Noise ratios were
commendably low for the price and distortion was at a
level where it would not be a problem. The test results
give you the details, if you're interested

TABLE ONE
Output Power ; 40Hz - 20kHz 7 25W
Power Bandwidth ; at0.01% THD ; 10Hz-45kHz
S/N Ratio, unweighted ; phono ; 60dB
aux, tuner, tape ; 65dB
Damping Factor i BR40Hz-20kHz; 60
Input Sensitivity ; phono ; 2mV at 50K
aux etc 5 130mV at 27K

THD 1kHz at 20W; 0.1%
intermodulation ; 0.05%

Distortion ;

Test results for the Trio KA300 amplifier. Noise ratios are excellent,
The impedance on the aux Input is, however, somewhat less than
exceljent! A minimum of 50K is to be preferred.

3
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Above: the Trio KA300 budget amplifier. The appearance is certalnly
striking and bereft of superfluous controls. Loudness could have been
disposed of, too, In my opinion without much weeping walling and
gnashing of teeth. Tape facilities are good for an amplifier in the
under £300 class.

Listen with Trio

It is always difficult to decide exactly how to
audition budget equipment. Do you hook it onto a top
flight set-up, in order to exactly determine its strengths
and weaknesses, or use the type of system it is designed
to run with and accept that you are only able to judge it
comparitively against a rival unit?

My own approach is simply to do it both ways!
Never one to makes things less complex, if at all
possible. Hence the Tric was substituted into my
reference system (driving Kef 105 Ils at one pointl), first
of all to try 10 get an absolute idea of performance
before moving on. | might add that the Seoum amplifier
on offer elsewere in this issue was also put to the test
and used throughout as a.comparison to the Trio. Final
listening was carried out with reference to a friend’s
system using the NAD 3020, which is perhaps the best
sounding unit in this price bracket,

Having now heard the KA-300, | think that NAD have
little to worry about. On an absolute basis the Trio has
poor bass control and a tendency to “harden’” on
complex. material. The Seoum sounded a good deal
clearer and coped with most material well, although the
noise was higher than with the Trio.

On the ‘plus’ side, the KA-300 is possessed of a good
signal-to-noise ratio on both phono and tape and is well
engineered. Against that, it has a good sound quality that
is bettered by competitors, such as the NAD 3020 and
the Seoum, and a highly individual appearance that you
will either love or hate.

Sorry Trio, | can’t recommend this one at ail.
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Above: an internal view of the Trio KA300. Lots of space is there
not? Surely a smaller cage could have been found without jeopardising
the signal to noisc ratios too much?

Will readers using the Audiophlle hi-fi enquiries service please rem-

ember to quote full detalls of the hi-fi system they are using. It is
Iof great value to me in trying to sort out problems to know what it
|is I'm trying to sort outl

l

NEWS: Audiophile

Letters Pray
Dear Sir,

| am upgrading my system and have been told that
what | ought to change next is the turntable This is a
Thorens 1D150 and an SME 3009 and a Shure M75tD
cartridge. Amplifier: Armstrong 621. Speakers KEF
Cadenzas.

My friend told me to buy a Linn as this will improve
my system more than anything else. But this will-cost me
over £300 and this is more than | paid {or the whole
system, | wanted to be sure. What would you suggest |
do?

Yours sincerely
F. Kendal
Londcn

Hang on whilst | recover from the heart-attack that
that name and address induced People with that
name should make it clear at the start who they are not
— not who they are! ... Come on heart, don’t fail me
now you can make it

Anyway, Mr Kendal, the first thing | would advise
you to do is take your ‘friend’ on a one way trp to the
docks in brand new cement shoes. It is about all he
deserves. If your TD150 is in good condition, a Linn will
make little, if any, difference to your system. A better
immediate upgrade would be to change the cartridge 1t
you like the Shure sound then the V15 IV is an excellent
buy. If you fancy a change then give the Goldring G900
IGC or Empire 600 LAC a try. After that both the amp and
speakers could well be replaced — in fact, the deck is
the last thing to change! ETi

AT YOUR LOCAL NEWSAGENTS

or direct from us, add 25 pence p&p

NOW!

For a mere 60p you can sample the delights of our new
Modmags publication VIDEO TODAY.

If your interests include hifi, films and video equipment
otf' all descriptions, this magazine can fill the void in your
life.

Finding yourself with nothing to do ‘with your leisure
hours? VIDEQ TODAY can supply loads of new ideas.
Features include film reviews as well as vidco machines,
vision mixing and hi-fi amplifiers,

THE entertainment magazine for the home!
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K EELMOOUR Quality.

Keelinoor Ltd is a company which has been established for a long tine— we supply the products you have often bought from other
companies. Our precision watches and electrical goods are renowned for their superb quality and reliability.

We differ from other companies in that we import direct world-wide —that difference is passed onto you at unbeatable prices. You receive
the goods faster and we provide a service and no catch guarantec of which we are justly proud,

We employ experts world-wide whase pob it is 1o seek oul products of the highest quality at the lowest possible prices. llustrated hereis just
atiny selection of our comprehensive range. lust compare these itermns with those seen elsewhere - we are contident the prices wiliamaze
you. You can save §888%.

GENTS 5 FUNCTION LCD HERE IS THE AMAZING

12/24 HOUR ALARM/CHRONOGRAPH

e, —= WA This is the foundation of
our range and s ideal for
the man requiring the
basic fumttions of hours,
minutes and seconds,
. with month and date. A
backlight is ncluded and
the stainless steel strap
provided is fully adjusted
10 suit any size of wrist.
Guaranteed or one year,
this waich represents
fantastic value at only

A

£4.95p
J..

ILLUSTRATED BELOW IS THE LADIES 5 FUNCTION LCD.
This watch has the same time and auto calendar funciions asthe
basic gents model described above, together with backlight and
adfustable strap to suit the daintiest of wrists. IU's compact,
pleasing appearance makesit a very practical day watchanditis
alsu often used for buys and girks. Avallable In black or white
face

These are just a -
few of our
fantastic offers
remember. A
free colour
catalogue is

poste
with every £5.95p

or just send large S AE
Order . deJ we T} send y:}.l ofe
o e

. GENTS LCD
ALARM WATCH

This madel represents
fantastic, incredible value
for money. The 6 digit
display continuously
shows hours, minutes and
seconds, or may be
changed al will to hours,
minutes and date. Hts
i elfective alarm is ex-
tremely useful and may
beset to any thne withina
24 hr_period. in
addition. there s
an alarm indica
tor, 4 vear calen-

dar and snooze

¥

repeater.
FULLY GUARANTEED BARCLAYCARD
We must emphasite all these items are —
fully gusranteed ot one year. All AND ACCESS
electronw goods come cotmplete with CARD
demanstration batteres which cannot
be guaranteed New batieries are WELCOME.
available lor only 60p SEE COUPON.

Along with the usual thme and
date displays, this multi-func.
tional timepiece has a 24 hour
alarm and a fH second
stopwalch. The lime may be sct
tooperate in 12or 24 hour mode
and the date can be in English or
American lormat. The day of the
week I8 continuously indicated
and the stopwalch displasy may.
o command. be frozen 1o show
5 split/laptime while the
Iy stopwalch coatlnies 10 run
If Stopwatch operation does not
effect normai time keeping.
512,95 onty lor this model. Also
available with
solar  energy
panel to conserve
energy during
daylaght hours lor
$14.95

CRYSTAL =— —

i

From Watches to Clocks, from Calculators to
Radios, from Binoculars to Tool Kits -
KEEILMOOR is the name for the right quality at
the right price. Your personal catalogue will tell
you more —-free with every order.

LADIES
QUARTZ LCD
DRESS WATCH
This attractive ladies model
with the standard 3 functions
of hours, minutes, seconds,
month and date has literally
sold in tens of thousands.
Avallable in gold or silver
colouts with “sugar cuated’
finish. Please state first and
second choice

f 3
& 8 . 9 5p ?mmds ?):l E:)l;:al

design

THE ULTIMATE GENTS LCD
CALCULATOR/ALARM WATCH

If you want a watch from the il bl
top end of the market this is the —

one for you. Full calculator -H'{
functions plus memory and
percentage are combined with
time and alarm functions o
make this item an outstanding
buy. Manufactured in Japan at
the same [actory that produces
models for probably the most
famous name in the watch
business. this device represents
sheer quality at an
unbelievable price. Comes
complete with backlight and
button operating tool
carried in the strap

clasp. We advise you 539 95
to order quickly

whilst stocks last.

— - -

20297222030
P9I ORES
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at [Keener Prices

We don't think you'll find items of this quality anywhere
else at the price we offer. Order now, Christmas is round the
corner and this is the way to make gift buying easier —and cheaper too.

WE ARE PROUD TO INTRODUCE THE AMAZING
MELODY ALARM CHRONOGRAPH

§ et 3
3 ACTUALLY
PLAYS
THE YELLOW
ROSE OF TEXAS

BUT AS YOU CAN SEE
FROM THE DETAILS BELOW
THIS CHRONOGRAPH IS NO
= MERE NOVELTY

Today's technology has produced this (Ine waich which
incorporates a musical alarm which plays a complete verse of
“The Yellow Rose of Texas. Other tunctions

included are as for model number 1. With stop watch,

$14.95p

NEW TO OUR RANGE, WE COMBINE PRECISION
AND STYLE IN THIS-THE SUPER SLIM GENTS
5 FUNCTION CHRONOGRAPH

L

JUST TOGIVE YOU
AN IDEA OF THE
ULTRA 5LIMNESS OF
THESE WATCHES WE
HAVE ILLUSTRATED
A SIDE VIEW OF THE
SUPERSLIM DIGITAL.
BELOW, WEHAVE
ELABORATED ON
e e SOME OF THE
uﬁ""}‘ ¥ TECHNICALITIES;~
These watches need no special functions to make them stand
oul in a crowd —their sliinness serves that purpose. lf you've
been put oft digital quartz watches in the past because you

require an ultra-slim design, now
is the time to change. ls equipped

with standard 5 functions and &9.95')

backlight.
Keelmoor Ltd.

- w
ot B e et

FREE

With every order
Big colourtul
Keelmoor catajogue
featuring hundreds of
products at hargain

prices.

MAINS DIGITAL ALARM CLOCK

A very practicaliy sized mains operated digital alarm
clock ~ this item is extremely well finished and looks
equally at home by the bedside or in the living room,
With snovze/repeater alarm you could hot even buy
the components to build your own for this price.

Available at the amazingly low
£8.95p

price of only

AND FINALLY, WHAT MUST BE THE ULTIMATE IN
SQUEEZING A QUART INTO A HALF PINT POT! THE
INCREDIBLE MINIATURE LCD TRAVEL/ALARM
CLOCK

95p

e - "f'_-,l-p M 2
As you can see from the photograph above this device isliny and

yel it continuously displays huurs and minutes with aulocalendar
and night light, In\'aluab]); for the busy traveller or simply for use
in the modern home. it comes complete with lis own travelling
case and can easily be carried in top pocket or the sniallest of
handbags. It has even got a stand for upright position on lable,
shelf or sleeping compartment. An unusual gilt to yourself or

78 Castle Street, Derbyshire DE7 1DY Uthers atonly §10.95.

THE KEELMOOR PROMISE
Keetmour have 3 Iremen-
dous repatation 1o uphakd
hath an the retad and whole-
sale rades and 30, with every
product sikd, we autornalc ally
give the Keelmaor Promse

Every order
dispatched by
return, and is

sent by ?—:Bn:grmmm
recorded S

salmsfird with the quality an<
vaher sumphy retyrn d lpr a
comphete rerund

® OME YEAR'S FLILL

delivery. That
is Keelmoor’s

Promise TO . :"A:: :t:rs‘;v:;c":wm B
YO u ! secnnd fo oo
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Ta Keekmuyr 1. T84 0w v, Mebonae, Uorby DEV 1D

Fracase send = the #6m indualed In 1o buxes =k, bundersrand il if 1o
orrqirecly wsalicd | may tetus the gonds undamaged within 5 days and my

ilmyh I e petun dedd m
Als ICERE | bl [ u ] ] g | tustindcmr withe
< Nith, irds rquirnd
I | il more (han ane
_nquinduvhyh-
1 i | numbery - Lt -
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NAMIS . Miea, 3o, Ve
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vir g [ Recwas  or HARCLAVOAKRD  uak

SRR A A A

MOTAL ~ & + 50 per item P&P
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BUILD YOUR OWN METAL DETECTOR
MON ITORS VLF/TR VCO/TR IB/TR BFO . ..
MONITORS Coured. Ltgutins wvailble i retah for SAE:
MONITORS

Manuals and parts sold separately: write of
phone for price. Export welcome: write for
Uncased from 3'' to 12"
Cased from 5 to 20"

quote

Semi professional or Shedow VLPSTA. Full
professional available trom oy S o el Sl )

stock. 10n I works by messuring me

lqlq-cv mels botde capy even plummam
L o il B Sl o3 ring pull tabe! Fud) d ottwct!
Monitor PCB’s including rnhn-.:oo-ﬂ narmel ::’;-ngh'p::

Transtormars and Tubes also

& The hesd @ thermaity and copsciovely shedide §

in stock. A moses deeppeeting VI pius J TR grdremniting tohpet S
Push Bunon "mMemory’ tuliag. PetTormance squeld TR/1B
commercisl dpaac1ony coanng £2001 Ag descnbed bh ETH,

TRSB'W so",ware aVaIlab‘B. Camplete hit mow only E01.AT ine. VAT &k postit

Individual parss Sapch haao €24, 37 PCB [6.80 Caws £5.33 Adusiabis ihalt ey, €5, 10, LWIPI
] £1.12 Marusi igrem more i, than E11 artxle — and furction 1
Send for details. et w0 puoratie sepeesiy) S g Tanans il

Bheduw TR/ 1S $Husrates A rus TaEmit MCenve /I lon DESACH (416N BE § Dudger Price for
anyene who doain't Newd dischminston. Weleiproa! and thermplly sviated seoaich hesd. Good
vy, Budten s00sb 81 sad Pilintas | ack, Compiers kit £33.60 mc VAT and Port

l ROF I ON Shadow TR/ VEO. An sduprand vpinon of the TR/ LB, Uss a1 g seniithd 18 Mmachend 01 pweich 8 WCO
made when the $0und CRaNEes W & varyIng PACh. shoming Eemer uss Ower runeralissd ground and

rratirg Geteciion of Aegative Pigh pammabdity ancmata. K price E38.47 i VAT and Fost

ELECTRONICS o e M o

Shell Kin. Consans of the Pard 0 hnd) herdwere eeme, for deleciont of yaur awn desgn Fuly adu4tibie
SRR wiih Randie, sarch haad moutdnga ) dism 1 BSmem) mith hnge sesem By, soecll Clips 10 MmN
¥our gam Gomerol housensg tery hoa 8 suitsble). Complatsty non-mewi sad undrlied Wah smmembly
wevucions L14.48 e YAT end Fout

Crofton Electronics Limited
35 Grosvenor Road, Twickenham, Middx,
Bplin o111 ALTEK oo,

s by pomk o phona (24 Rowrst Actss & Vies C6135 Quote fasmiider Colitt4 Dy $0000Ment only plress
Phons {09] 21) 44130 snveme’

1 10 projects in every book!! o [

The ‘110’ books have been acclaimed

by enthusiasts, students and engineers.
Each contains 110 different circuit
applications-Use them as project books
or as source books for circuit ideas. |

110 CMOS Dightal 1C Projects for the Home Constructor 110 Operational Amplifier Projects for the Home Constructor
K. M. MARSTON 030800216 6 £1.98 R. M. MARSTON 8408001534 £3.95

110 Electronic Akarm Projects for the Home Construclor 110 Semiconductor Prajects for the Home Constructor
R. M. MARSTON 0 408 00269 7 £3.95 Second Edition
R. M. MARSTON 0408 003227 £3.95

O 1C Timer Projects for the Home Constructor
JULES H. GILDER 0 408 00480 0 £3.95 110 Thyristor Prajects using SCRs und Triacs
R. M. MARSTON 0 408 0074 5 £3.95
110 Integrated Circuit Projects fur the Home Constructor —
Second Fdition 10 Waveform Generator Projects for the Home Constructor
R. M. MARSTON 0 408 00309 X £3.95 R. M, MARSTON 0408 003337 £3.95

Available from your bookshop or in case of difficulty direct from the publishers.

Njewnes Technical Books
LN Borough Green, Sevenoaks, Kent TN15 8PH
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PROJECT

RIAA PREAMP

Sounds amazing. Listen to your magnetic
cartridge burst into life with our RIAA
equalised preamp, designed for the
ET! Multi-Option Board. Circuit

design by Keith Brindley.

levels and consequently require low noise, high

gain preamplifiers to boost their
signals. Op amps for this application are relatively
abundant nowadays. But, things aren’t quite that simple
— not only is the output level of a magnetic pick-up low,
but it varies with frequency. At the top end of the audio
spectrum (ie 15-20 kHz) the signal is about 40 dB up, (ie
100 times) that of the lowest end of the range.

The Record Industry Association of America (RIAA)
laid down the rules for the frequency response curve, so
that when designing such a preamp stage the engineer
has only to calculate suitable values for the components
in an op amp feedback loop. What is needed is an
amplifier response which diminishes with increasing
frequency over a range of 40 dB. to compensate for the
response of the cartridge and give an overall flat output.
Given a microcomputer, a sharp pencil and a bottle of
vodka it should take him — ages. But why bother, it’s all
done nowadays (as it often is!)on one chip — the LM382.

Cue Cavalry

National Semiconductor came to the réscue with the
introduction of this device, a wide-range supply voltage
(9-40 V) preamp which, with only a handful of other
components, gives an RIAA preamp featuring low noise,
high gain and the required frequency response.

M agnetic cartridge pick-ups have very low output

Construction

The only components which need correct
polarisation are the four tantalum capacitors and the IC,
so check the overlay carefully before soldering them
into position on the ETI Multi-Option Board.

The input and output connections should be made
with screened lead, the screen being taken to 0 V. The
only thing to note here is that the input leads must be as
short as possible, because the high gain involved in any
preamp circuitry makes them very susceptible to hum
and noise pickup. Short screened |eads help to minimise
this problem.

%
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NOTE:
INP L IC1 1S LM382
R2 47k

OUTPUT

Fig. 1. Circuit diagram of one channel of the preamp.

HOW IT WORKS

The fecdback loops in any RIAA amplifier are fairly
conventional and apart from different component values, any
one circuit is similar to another, What makes the LM382 novel is
the inlernal resistor matrix avallable on the chip. This cnables an
exceptionally low number of external components.

For the technically minded the RIAA transfer function of
such an amplifier can be stated as:

(1 -ty

=ity +iffiy
where {,= 50 Hx, {;=3%00 Hz and 1,= 212 kHz

This defines the corner frequency exactly and also the
various slopes of the frequency response. |t just so happens that
capacitoriresistor feedback combinations can be used to achieve
the required amounts o gain, corner frequencies and roll-offs.
The internal resistor matrix of the LM 382 simply allows us to use
fewer external components in the circuil.
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PROJECT: RIAA Preamp

Fig. 2. (below) Component overlay of the stereo preamp fitted onto
the Multi-Option PCB.
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PARTS LIST
Resistors all Y4 W 5%
R1 1k0
R2 47k
Capacitors
1 1ud 35 V electrolytic
C21 330n polycarbonate
C3 33u 10 V clectrolytic
(] 1n5 polystyrene
BUYLINES S e
Semiconductors
The one chip and handiul of components used should not present 11 Lm382
any problems. They should be readily avallable irom suppliers Miscellaneous
advertising in this issue. ETI Multi-Option PCB

ULTRA SLIM
AL AR M -
CHRONOGRAPH

WITH 12724 HOUR DISPLAY
Onty 8,5mm Ntk inchuding #
special battery hatch. Normal
dispiay 15. Hours, mins. Secs
Jay of the wewt and p.m  ifh
catiore Display mode can be
other 12 0r 24 hour cycle Other
tealurdd include 24 hour slarm
17 10eh sec chiong with lap tma
anl back ght

{Chrome cotcar)

A20IS E13.50 D

L

DUAL TIME ALARM
CHRONOGRAPH

Incredible value Sor money. Sold
eisewhers for £13,95 Noemal
dapiXy & MOUMS, mins, jecs, or -
dste. day of the weeh PM and
alare induator. Other leatures
include. 2nd vma zane, 17 10th
sec chrono. backlight ang 24
haurs alartn. Buy naw whele the
stock lasts (Chrome colour

LMZ0 £10.95

GENTS 6 DIGITS
ALARM

WITH DAY OF THE \WEEK

LADIES SNODZE
ALARM

MNormal desplay ks Hours, mins
s day al wesk. PM ingicator
and Alarm indicator. {(Model
A203L has entrs nge dign for
Emtge seadabibty). Il has & very
wsetul 24 hour repeat alarm ang
4 yaar a0 calandar, (Chrome
0l

4 2035 £8.50

Exceplionally good value tor
money, Normal dapley it Hours,
mins, PM and Ll an undics-
vorm, cthed ieatures inclugs, 4
yepr suto celendar. bacunght.
24 nour alarm wilh Snoolc
taciity. Fully adjusiable. s1:0-
fras vieet beacele:. (Ohrome colb
oun

M102 €9.50 >

MYSICAL
ALARM
CHRONOGRAPH

Normal display s Houry. mensg
e day of lhe week and Alarm
and indicalor. Other leaturas
nclude, 1/10th pocs chrono
afaph wilh lap time facility
month, date. backlight, 74
hours mus«cal alorm. Plays FUR
ELISE)
Casa gimilar 10 mooal LM 20

A2055 £13.50

Ag diustraled in the pctung

A2025 £14.50
As Musirated but with Cusl Tme
Plays YELLOW ROQSE OF
TEXAS)

LM101 £15.95

LADIES SUGAR
COATED DRESS
WATCH

ipdwes B lunction LCD woatch

LADIES
COCKTAIL
WATCH

Laties 9 tuactors LCD waich

Hours, Mirs s, month, date
backight Auio data/time dis-
play mode, £ yedr BuUID calencer
Thet watch has an opbonal auta
dte /e dipley mode, In tha
moge time and oate is attern
atively Displayed Bwvary 2 secs
IChrome or grobd)

(W39 £8.95 P

Hours, mink. secs. MoK, dote,
bechklight, duio gate /time dis-
Hoy mode. 4 year 3ulo Caendar
Tha warch has an optonal suto
date Mima dsphdy mode. (n this
mode Timd and dale o TN
atvely disployed every 2 ey,
nromw

4 |M3B £5.95

« ULTRA SLIM DUAL TIME MUSICAL ALARM
CHAONO. Only ?mm mich Plays "¥YELLOW ROSE
QF TEXAS™ A2048 £14,95

® VIDEQ MASTER, 22.auri Docschime €13.95

* VIDECMASTER COMPUT 4-TUNE- 2 octave keybaurd,
eoplay with aided vusxal eftects €19.95

GUARANTER

We wbl Srtuind yine Maistey 1l 707 MISIAT Wl Cur OB Mt
paods withn 10 (ot 0 Qoo (ondnany

Nl our erodults e Guainaeed 1or ore yesr

Al proos sclude pUstage. s rg med saursnce. But d you requere
WO R 1 § T Dreaamunon cow pirgee soo 0D per wallh W
CTredd cropt @ baLih DO age mid pac kit

AKHTER INSTRUMENTS LTD.
11-15 BUSH HOUSE
HARLOW, ESSEX CM18 6NS
Tel: 0279 414464
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Commeodore produce Bratain’s
number one microcomputer. But we
don't stop there. We also insist on
providing comprehensive support
throughout our national dealer
network.

Qur dealers can examine your
needs and demonstrate which
hardware and software wil! suit you
best. Their trained ¢ngineersare
always at hand and a 24-hour field
maintenance service is available.
Your local dcaler can tell you more
about the following Commodore
Services.

C‘ The Commodore PET

The Commodore PET computer
range covers everything from the
self-contained unit at under £500 to
complete business sysiems at under
£2,500:

Commodore Business
C‘ Software and Petpacks

Our software range covers
hundreds of applications. Business
software includes Sales and
Purchase Ledgers, Accounting,
Stock Control, Payroll, Word
Processing and morc. ln addition
over 50 Petpacks arc available
covering such titles as Strathclyde
Basic Tutorial, Asscmbler
Development System, Staristics,
plus our Treasure Trove and Arcade
scries of games.

C‘ Commodore Approved

Products
Compatible products of other

manufacturers with Commodore’s
mark of approval are aisoavailable.

K Commodore Courses

Commodore offer a range of
residential training courses and one
dav seminars. An excellent start.
And when you have installed your
system the PET User's Club
Newsletter can keep you informed of

new ideas and latest developments.

ETI NOVEMBER 1380

LONDON AREA

Adda Computers Ltd,
W5 01.6795045
Advanced Wandgemand Systema,
£C2.01-638 9319
Byterhop Computartand.
WL 01-5350647
C.S.Sbru-mu Equipment|Led
2%4 9291

Capital Computer $ystama,
1.01-630 3043
Centralen-London Ltd
SE€13 Ol 3184213
Microco 5Suh' Shop.
HARRCW 0}-853 08313
D Vinci Compuyter Shop.
COGWARE, O1- 9520526
L& JComputers,
NWS.01-204 732%
Home and Bugsimtes Computers.
El2 01-472 5107
Mercham Syatems Limited,
€CA.05-351 1464
Metyclean Lt
SWi 01-0282511
Micro Computabiena.
N14.01-842 5104
Micro Compular Cartre.
Swis 0f-274 3206
Surmitoch BandaeinLia
€C1 01-2500505
Sumioch Bondain Lid
ECA 01-626 0487
TL.C world Trading Lta.
wC2 01:839 3854
TOPSTVUID,
$w101-7301795

HOME COUNTIES
G. M Marketing,
ANDOVER. 79-0922
HSY Mirvacom,
5&&{"65""& 62“4
BEDFORD, $060L
Elex Syutems Lid
BRACKNELL, 52929
DDM Diract Daea Marketing Lud,
BRENTWOOD 229179
Amplicon Wecro Systema Lid,
BRIGHTOMN, 562163
RUF Compulers |UK| LU,
BURGESS HILL 45211
T4V Johnson Miroco ers
Ete)Lea, CAMBERLEY 20446
beidge Computer $20re,
CAIIIWGI. !5]34
Comgutors ||
CAHAM, 6’235
Dataview Lbd
COLCHI!TE& TASLL
South East Computery Lbd,
HASTINGS, 426844
Alpha Businests Systame.
HERTFORD. 574232
Brem Computer Systems.
KINGS LANGLEY 65056
Isher-Woads Business Systems,
LUTON_ 410202
$outh East Computess Lid
MAIDSTONE, &!lz“
Micro Facilites
HIDDLESEI m 97!45“
d R Werd Campyters LIG,
sM!I.'TO:Q:E:dNES %62!‘50
umiack Bondain |[sst Lba
NORWICH L e
TaV Jnhm-a Micrecompaines
Erc) Ltd OXF 721461
H.S ¥ Micrazamputers,
SOUTHAHI’T ?2131
Super-Vigaa,

SOUI’HIVFTON 274023

R Doar
sou!HlND omsusno!

The Computer Roo
TUNIIMDGI w(us 41645

Qrchard Electromcs,
WAlI.ihGFDRD 3552’

Patalect Lid.
WORKING, 63901
Qatard Computer Sysiems,
WOOOSTOCK 811976

MIDLANDS AND
SOUTH HUMBERSIDE

B‘l wrisnd,
Rmﬂl ?2 149

CPS (Oste Sy sms] Lid,
HIRMIIHAM, 707 3866
Camden Ebsctronics,
BIAMINGHAM, 7738240
mgnder Services Mlands Ltd,
BIRMINGHAM, JIZGI l

Catlands 'ﬁcung 1,
BURTO RENT. 812380
ibek Systams.
COVENTRY. 86449
Jondane Associates Lid
COVENTRY 664400
Davidson-Mchards Lid,
DEABY 366403
Caddis Competer $ystams Led
unc!uﬂ’. 6135“

!ﬂ"lim 13922
‘l’:(v or- Wllun S{llemﬂ.!ﬂ.

Munﬂu un

LEAMPGTOR SPA, J12342
Office Comgater Technigues Lid,
LEICESTER 2843]
Los=c Electronice,

MATLOCK, 2817
wospntmlua

WG HAM, 48108

!i‘d shop Carnpateriand,

IOTTINGHAM. 40576
Keen Computers Lid
nor'mocm\n Sli?ﬂ

Toxt.oR TRENY
SYO“-M.TR( B13631
Systemi Micros.
‘ELFO‘?D.IGDlIl
I:Dn-ulmmgzil.lnncmeu.
WORCESTER. 427077

YORKSHIRE AND
NORTH HUMBERSIDE

Ackroyd wrifar & A
Machine llﬂ BRADF@ L EL]
Allen Com,
GRIMED DEGR
Micrompre Computerslid
WuLL. 562107
WML TORrRC Shsar SRrvices.
WULL, 23146
Haldens L1d,
LEEDS. 459459

r

South Midlands Communications Ltd.

LEEDS 7821326
Yoruthirs Electronics Servicas Lid.
MOMLEY 522181
Com; v..-c-msz“rvuelqud
SHEFFIELD, 33319
Electronic Services
SHEFFIELD. 668787
Hallam Camputer 5
SHEFFIELD, 683123

NORTH EAST

Qyson Inutrwmens.
I‘I.IIHAM 66937
Cutrie & Maughan
GATESHEAD. 724540

GAT!&!EAD ggg’”S’ “ o

terns Lid,

Nemcastie Comy
NEWCASTLE,

Format Micre Cantre,
NEWCASTLE. 21093

Tripant Aysociated Systems
Consulrants Lid
SUNDERLAND. 73310

SOUTH WALES AND
WEST COUNTRY

Radan Computsationallia
DATH. 318443
owier Cornet
THAOELBURY $4788
Pristo! Computer Cantre,

uter Servfced,
g 5325

ARISTOL. 7
T4 Y Johnsen mcro:omeu
Etc) Ltd BRISTOL. 422061
Sumiock Tabdown Lid
BRISTOL 24685
Sigra Syviems.
CARDIFF. 34069
Ottice and Busine
lchtﬂ") LM OEESIDL Gl??‘l?

AL § P
EXETER, 717!!

Micro Media Systems.
NEWPORT 56276

J.M, Computes Sarvices Ltd,
NEWQUAY 2363

Devon Camputers,
PAIGNTON. 528303

JAD, Iﬂc’rated Services,
PLYMOUTH G286

Busmess Electronice,
SOUTHAMPTON, 730248

Compuer s stmm.

SWANSEA,

To: Commodore Information Ccnlrc,

360 Fuston Road, London W1 3BL. 01-388 5702

Pleasc send me further information about the Commodore PET.

Namc
Position
Address

Intendcd application

|

|

[

|

|

I -
| DovouownaPET*
|

|

YESO

NoO)

lmlm-:ovru dulau p-ﬂulpnw Inour &dmluu

NORTH WEST AND
NORTH WALES

TharsternLtd
BURNLEY 38481
8+8B Campuhulud
BOLTON. 2664

£ Etan
msré‘»’.‘_’mh
Catisnay [Computurs
W S, 5271

LIVERPOOL

l& -:nlkroo sheems Lrd,
ERPOOL, 5 IT'IHE

C. Computer
th’RPOOL 263 8738
RochchH Brotherslid,
UVERPOOL, 521 5810

MANCHESTER AREA

Byteshop C Lpripnd.
L:ncr?lsn?“unsnn

Ht'l'l’ill 532 4761

C mr}rm 8724682

Exocutive Rapr: mc Ltd
MANCN(ST ER, 22 637
NSC.C Shops Led,
MANCHE TeR 832 2269
Sumiock Electrome $ervices
Ia-chn stor| Lid.
MNCHESTER 834 4233
Pfeﬂotslona!(}o 8“" Sarvices Lrd,
OLDHAM, 6 24 406!

D K
0% 234 6367
l w.d Businese Equipment Lid,
STOCKPORT 061-4320708

SCOTLAND

Molgene Microsy stems Lid,
LDINBURGH, 668 2727

Microcarntre,
CDINBURGH, 536 7 354

Aatholrol Consuitanty Services.
GLASCOW, 641 773

B lnnannmguterhnu
(e Yios

Robox

HGL‘:GO‘VL 2215401
INVERNESS, 712203
Thistie Computers.
KIRKWALL, 3140

IRELAND

Schiechlia
DUBLIN, 784729
Madical & Scienntic L
Services L. LISBUSN

r Conire,

Ltd

o
™
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o Guarantaed same day Despalch

@ Quality Product
@ Free Catalogue

Pack
A10 10 PP battery leads
S0p
AT72 10 3.5mm jack ptugs
B0p
10 3.5mm jack sackets
80p

A73
AT4
A75
AB4

10 Std. jack plugs
£130p
10 Std. jack sockets

170p
10 5 pin 180 DIN plug
$20p
10 5 pin 180 sockets
100p
10 Min. slide swich
130p
10 Push to make sw.
130p
10 Push to break sw
170p
Pair Ultrasonics 350p
Submin, SPST toggle
80p
Submin. DPDY toggle
80p

A8S
€20
Cc30
cNn

caon
c32
caz
C50 20 Texas B pin skis
170p
20 Texas 12 pin skts,
200p

C61

@ Vast Stocks
@ Competitive Prices

C52 20 Texas 16 pin skis
220p
EV10 Resistor kit. 10 ea. value
4. 70-1M.650 resistors  480p
€34 10 1Qu 28V radial elec.

£37
€44
Ead

10 10Qu 25V radial
10 10Qu 25V radial
10 1u 35V wntalum
100p
10 0.1 C280 polyester
5

75p

E54
Op
Pack
F11 10 8C108 wrans
F26 10 2N3704 yans. BOp
F27 10 2N3B19 vans. 190p
H11 20 IN40O2 dwodes 759
HS0 200A91 dicdes 130p
HE0 100 1NA148 diodes
180p
5 C106D thynsiors 200p
200.2in red LEDs 170p-
500 2in. recd LEDs 400p
100 00 2in, red LEDs
T650p
J30Q 200.2n. green LEDs
280p
JE0 200 2in. yellow 28Dp
J80 4 FNDS0OO CC displays
s

80p

H70
J10
18
J20

Op

@ For quality components at competitive prices
by return of post Rapid Electronics must be your

first choice!

All prices include VAT. Please add 50p postage and packing on
orders below €£10. Send SAE for aur complets catalogue.

~ HAND HELD GAMES

Suparsonic Mastermind £21.00
Galaxy Invaders £22 .95
Martsl Soccer £€21.50
ENTERPRISE 4 in 1 €24.95
3 Garnas and calculator in oot
Ecrrore Masierming €12.90
10.F.0 Master Blastar €24.95
£18.96

Amaze-A-Tron maze game
Touch Me by ATARI Ake Simon; €26.95

Foothall {rwa players) £24.95
'2aP misaite game £11.9%
£14.95

CDIGITS ke Magizrmind)

ALL GAMES HAVE SOUND EFFECTS
,EXCEPT*

The letest frum the U.S.A.

PINBALL WIZARD

* SUl awalabie %
Featurad o Nov. issue of E.T
Harve TV Game — B W Kit

tasc ki £28.90
Conting everylhing exoent bos and con-

Trals
Box & Control — £5.50. Maung Ataplor
£3.90

Dla; 7 games with 4 oplong on dach

gama
4-PAnbad games 2 Basker, 1-Breakout

Varsatile cat dara hy £18.90
See reviow 0 Hobby Elmcironics
Nowember
CHAOMA CHIME 24 wure door chimes it

€10.75 Bult £15.95
€8 Aeisis ang Accessories

ATARI video

computer ..... £129

Sargon 2.5 Chess £278.00
Supar System 3 Chass £149.95
SPACE INVADERS CART £29.95
STAR CHESS TV Game €63.38
DATABASE Prog T V. Game

NEW £89.85
CHESSHATE 8 Linel NEW £89.95
CHESS CHALLENGER 7 €84.00
CHESS CHALLENGER 10 £168.00
VOSCE CHALLENGER £219.00
CHECKER CHALLENGER 2 £54.00
CHECKER CHALLENGER 4 £90.00

200IAC Astrol Computer NEW £29.95

Sncaze Akm £14.90
EL-MAC S5MH2 Scope £139.90
EL-MAC 2 SMHg Scope €115.00
RADAT 10MM: Scope £169.00
PDM35 £36.50
PFM £83.30

COMPUTERS — Home,
Business etc,

€T IK 458 85
PET 18 €573.85
SORCEAER 16K £861.15
SORCERER 32K £918.85
SUPERBOARD Ih 4K €180.60
UK 101 K 4K £226.88
Risht 3K £286,35
TRSH0 Leved 2 16K €408.40
S£'%"" Fioppy Drive €£271.40
Dual Orne €506.00
NASCOM 2 K £339.28
HEATH WHE9 €1.805.00
HEATH WH4 Prnter £686.50
Sorty Kit £115.00
Soliy Bus £138.00
fnicihgeny EFROMT Programmer
Sharp Software

PRINTERS FLDPPY DISCS . BOOKS

S48, Eagairis Phaasa silew g to 21 doys lac @livary. All pricar inc. of VAT

Electronics Limited T "
Croﬂ House, Station Road e 1o o
81 BROAD LANG LONDON N.Y54DJ
01-808 0377, Eve 01-889 9736
malL ORDER OWNLY OPTO ] 2041 AC151 175 ;
ELECTRONIC 1042 AC153 28p | B1p | TIPIBE 2109
DELTA TECH & co INST77  BEp | 404374 AC176 22p a8 | Tie21A 50p
. :g:é -wgiai 8 220 350 | 1'_::;%;5 602
ACY1ATK
62 NAYLOR ROAD, LONDON, N20 OHMN 4049 AD14% -gz 20p | NP3055 -3g:
40508 §0p AD161/2 19p | ITX107'8 12p
4086 €0p af114 34p | ZTX109 120
CERAMIC CAP (S0V) 4068/9 22p | 7491 587p | AFI24 8p | ZTX300.1 1ap
33 pF 16 4700 pF NESSE 4070B/1  22p | 7492/3  30p | AF126 34p | ITX302/3 V8p
POLYSTYRENE CAP (50V) NESE6 Green 13p | 4072/3 22q | 7404 80p | AF127 S 259 | TTX304 23p
10 oF 10 1000 pF Sp SN75115N »f0p Yeliow 13p d081/2 26p | 7495 a0p | AF139 40p L 12p 1 18p
POLYESTER-CAP (100V) TBAG418 200p | 0.125"Chp 3p | 4088 80p | 7486 a7p | Ap239 atp | BF196,7 V2o | ZTXS00.1 18p
1nfw BB nnf 8p; 100 nk 150 nF 8p; | TBABDOD  75p | 0.2°Ch  4p | 4510 100p | 7493 200p | BC107/8 10p | BF19B 100 | 7TX502 200
770 oF 9p: 330 nf 10p; 470 oF 11p; IBABINS 190p 45118 90p | 24100 80p | BCI10S 10p | BF200 23p | ZTXS03 170
680 nF 12; f np 1.5 uf 18p; 2.2 | ZNAI4 990 | o sockers | 251678 108 | 24108 43p | BC17 23p | BF2248 14p 2?:115(: . 24p
i T u I AT T | foe ai | ST, |gee dem |l B3 gue, RN G| DS
ELECTAOLYTIC CAPluF v Y127 2 14pm *9p | 7:00/1 18p | 74110 40p | BC147/8  v0p | BF25D a0p | IN706 14p
1/251w047/258p; BB/ 2% 7p; 100/35 0‘4‘7 P 8 gun *10p 7402/3 18p | 74118 Bdp | BC149 BFR39 30p | 2n914 20p
150725 8p. 180725 Spw 20012 QA1 :’ 18.0m 160 | 7una 1Bp | 74121 28p | BCIG7/8 :o" HFR4Q 20p | INS1B 35p
6p: 250/127p 220/2510p; 47025 O0A200 ‘9 22 o 200 72 18p 74122 30p | 8C159 12’ _FRIQ 32 2N1302/73 3Sp
50030 10pw. 470/ 40 mini 18p; ? P | 2ipm 2% | a0 2 P A N1308 38
3 . 0A202 9p 7 Bp | 74123 50p | BC167 14p | RFASD 20p P
6:0. |1s Bp; 1000710 Bp& 1000775 SeTas o 2800 2% | 7a0@ 22p | 12125/6 42p | BC169¢ 13p | BFX22 25p | 2N1306  30p
22p; 1500725 24pw; 2200/8 3 10p« IN4148 an | 40on 35p 7409 13p | 74132 s5p | ac171 10p | BFX84 2sp | 2Nt1308 35p
ZENER OIQOES {400mW) INGOOY /2 dp THYRISTOR 7210 130 | 741415  &6p | 6C173 8p | BFXBS/6 20p 2N1613 25p
L R wm B ST nive gl o lfaue o mee o G G
< p
25" 5" eop | Jreceers o | ¥ ! 2413 50| 72153 43p | BC1B28  t0p | BRSO/t  20p | 22217 1sp
75" e 5 T0p INS200  13p | CMOBAE 416 20p | 73154 66p | BCr1a2L «8p | BFY52 22 | 23 23p
RESISTORS (5% E12) 1N5201 189 4000 16p 517 25p | 74184 4¢p | 818380 i0p | BRY3® s0p | IN2222A  23p
V0 Oha 10 10Mohms 1.5p IN5302 18p 0018 18p | 7420 “14p 14156 a2p | BC184 t0p | BSK19 120 | 2N2389 17p
PRESETS (.15W HORIZONTAL) INGI0d 18 4002 ¥8p | 7421 30p | 74157 38p | acigs 2sp | BS120 22p | 2N2284  28p
100 Gms 1 2 Monems T | amooe TP | @css  75p | 7422 28a | 74160 876 | 8C1A7  15p |BUZ05  150p | 2N26468  4sp
:oﬁ':rllosgg‘:instwwl RECTIRIERS igg -;:p 7427 20p | 74164 S5¢ | BC202:6  13p | BU2DA  210p | IN2904/5 29p
b
Lo b e | Sow i | B e s dm\oaeln s |scne” o Mg o | DT R
~ = Yy 4010 a8p | 7432 20p | 71166 95p | 8C213 10p | MJE2956 110p | INJOS3  20p
LINEAR LP3SEN 85p | |-SAISV  24p e P B R
CIRCUITS LM3D1AN  30p | 1ATI00V  27p :g:;a ;:z 713 :1.‘4: 2::;3 5 1;: :E;:f '29 3153335 ::: [ 5:383; :2:
Josa 28 | LmMI0BN  e38p | 1AP200V 328 | s0135  asp | 7238 vap | *4176/7 Jop | MC238 18y |MPF102/5 4op [ 2N3s42 ra0p
71018 350 | LMIIGN 1209 400V Mo | so12:58  80p | 7440 13p | 7a1e0 3%p | BCY6I8 MPE106  48p | 2NI702:0
7418 20p IM3IBH  120p | 2A/80V - 40p | .pi5 asp | 7441 s2p | 70189 80p Earsn 3 §;° MPSaDs  28p | 2N3T)D 11p
Jazis  S0p | WMIN 57p | 24000V 42 | a017 Wp | 7ad2 320 | 71182 46p | BC328 175 | MPSA55  26p | 2M3772  «a0p
7488 350 LM3I39N 52p 43p 4018 BSp 7443 80p 1190 $0p | ACI38 12 MPSLIE 80, 2N3773  280p
L3018 Top | IMIGN  90p | PG00V 5% | s019 800 | 744s  100p | 74191 90p | BCia:  40p |OC2B/38 92p | MG 21p
Ca30284  &Sp LM3TIN 175 £5¢ »208 100p | 7445 64p | 741923  80p | BC477 35p | TIP22 aop | 7n3B20  40p
CA3046  Sop | LMJBON  90p | 3A/B00V 689 | 403107  gsp | rase 6sp | 71194 70p | 8C478 200 |Te2os a4z | 7N38723  70m
£axnad 40p LMAIBIN +1Z20p VOLTAGE 24023 220 8474 S0p | 74195 88, BC-; 9 239 TIP30 a0p | 2MI864 65p
30 75p LM3BZN - «90p REGULATORS 4028 55 7448 62p | 74196 780 ® {reaoe a2p | 2W3803/3 15
€ATII0E  90p | LMI31ON 1185 | 78OS 850 | 4025 20p | 7250 oo | Ja1er  ase | Bcias ® 1R lnema  .30p | 243808 185
CAZ140€  a0p | MISEN «40p JB12/08  &5p | 4027 $0p | 7451.3  13p | 74198 120p | mCS5Y/8  14p” | TIP32 aop | IN4037  asp
S RSN o oo wate | Io18/24 &5 | s028 70p | 7458 10p | 24109 90p | BCS5) 1ap | TIP23 65p | INBA57/8 40p
FIsIN P o0 :9 7908 2% | 2029 90p | 7260 13p | TRANSISTORS | BCY70 18p | TIP33C Top | 2NSa5g  a0p
a4gp e "gv 7912/15  7?5p 4030 55p 7470 20p | ACY26:7 22p | BCY7TNI/2  1sp | TIF3AA 75p | 2N6027 I0p
E ] 791824 7Sp 4035 M0p | 7472 19p | AC128 209 BRI15S L1 TIF358 200p | INDIE S0p
SAE FOR TRADE PRICE LIST FOR 25 PCS EACH 10118 18p 0ABI S.6p OV sp TIP3055  22p 68OnF Te 160uF 2BV 3p
TEL 01.445 8224 40018 18e 7220 13p INAODS  4.8p 6F214C  15p CA3090A0 T0p I Sp 160uF 25v 3p Ardmey
«SPECIAL OFFERS THIS MONTHs 40074 13p 7473 16p ZDEVE 59 BFY50 16p SN26118N BOp 1 .5uF 9p  G(a0uF. 16V Ip
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"TECH TIPS
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G Getting off the
! ground — cheaply

G. Adams, Poole.

The cost of loudspeaker stands
prohibit many from buying them,
although they are important to
floor-standing arrangements for two
reasons. They reduce possible
colouration via floorboards etc.
and, more importantly, they
effectively heighten floor-standing
loudspeakers so that the sound from
each is directed where it should be,
to one’s ears, not to the upholstery
and one's ankles!

With the latter problem partic-
ularly in mind, this design was
finally decided upon. It is rather
uniquely versatile, in that by using
different sizes of plywood any
degree of lift may be obtained
However, a lift of around 10° is
T T T Ok considered a useful stone upon
TO LOUDSPEAK ER DIMENSIONS which to build

- H Quiescent current is set by R9  for maximum output. Noise is less
ngh Quallty (approximately 60 mA), thar:j —dag dB unl;veighted. Power
Performance is good with  bandwidth is less than 10 Hz to over
Headphone distortion and noise measured on 50 kHz. Slew rate is greater than 5
Amphﬂer Radford test kit at less than 001%  V/uS.
4 v -0
A. J. Jones, Cobridge 2
This circuit is capable of high o e ncv 70
Q215 ecig?

performance using low cost, readily

a4 % ARE BFYS5)
available components. The class A gl e
amplifier is designed to drive e |
efficient, high impedance - 1w
headphones of 150R and above, o
although it will drive 8R headphones . § .
with reduced performance 0 =
Feedback is applied by R1,2 and R | oy
gain with the specified components  weut
is 11. For maximum output the input
sensitivity is 0 dB. Q3,4 and C4 form § % R(}
a gyrator circuit and present a high 4 . - L) e
impedence to AC signals. This gives W an
the circuit a high open-loop gain. = ,

Tech-Tips is an ideas forum and is not aimed at the beglnner. We regret we cannot answer queries on these items.
ETI Is prepared to consider circuits or ideas submitted by readers for this page. All items used wlll be paid for. Drawings should be as clear
as possible and the text should preferably be typed. Circuits must not be subject to copyright. Items for consideration should be sent to ETI
TECH-TIPS, Electronics Today International, 145 Charing Cross Road, London WC2H OEE.
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Efficient P.A.
Amplifier

N. D. Sheldon, High Wycombe

The efficiency of this amplifier is
so high that an output of 3 W can be
obtained with a BC107 used as the
output transistor, even without a
heatsink.

The amplifier consists of a
voltage controlled pulse width
oscillator working at about 6 kiHz,
driving a class D output stage. Since
the output transistor is either hard
on or completely off, the dissipation
is minute — hence the *high
efficiency, The output waveform
bears no resemblence to the input,
but the integral of the output
waveform is proportional to the
integral of the input waveform, both
with respect to time.

A table of component values
has been given in order that any
amplifier with an output of between
3 W and 100 W can be constructed.
Still higher powers up to 1 kW can
be obtained.

The drawback is that it
produces about 30% distortion and
can, therefore, be used for sound
reinforcement only. It is especially
suitable for public address systems,
as speech is completely intelligible.

POWER (W) R4 RS Q3 HEATSINK SUPPLY/V | O/ TRANSFORMER
3 1k& | 390R | BC107 50 C\W 15 -
10 1k5 | 390R | BFY51 22 CV 24 15R:8R0
30 1k0 | 270R t BD139 10 CAW 40 22R:8R0
100 820R | 180R | BD139 5 CW 60 35R:8R0

Vim
NPUT

TiME

e

” H ouTPUT

R2

—

R1 27k |C1]1n8 | O1

BC107

q: A AN A a1

R2 1k5 |C2{1n8 || Q2

BC107

-0
Ve
a3
RS

[

R3 180k

Digital Op-Amp

K. Wood, Leicester

One half of a 4013 package may be
used as an amplifier, if one doesn’t
mind a digital output whose duty
cycle is proportional to the
expected output voltage. This could
always be filtered to recover an
analogue output.

Clock pulses have to be applied
as indicated and these should be
considerably higher in frequency
than the required bandwidth. Gain is
R2/R1 and the time constant R1R2C/
(R1+R2) should be longer than the
period of the clock pulses

Uses of the circuit include the
following:

1. Take pulses

from the zero

a4

crossing point of the mains, drive a
triac with the output and you have
proportional power control without
RFI.

—AAAA

2. Switch driver transistors with the
output using a fast clock and you
have a high efficiency PWM audio
amplifier.

ANALOGUE
INPUT

/2

[~

Rl

s ——F)—o
2 PULSL WIDTH

abih IAGOULATED

OUTPUT
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Interior Light Delay

S.A. Johnson, Newcastle

The circuit shown will delay the car
interior light by about 10-15 §,
depending upon the time constant of

One big fault with most delay
units is that the delay is so long that the
light is still on when you drive away,
which can be very annoying at night.
This unit, however, will extinguish the
light either 10-15 $ after the door is

R2-C1.
L

+ O
EXISTING | =12V
INTERIOR)

~4

R2
1206

s
e,

r-=q-====- >

]

' —

]

[

bempaseraatas
/

OPTO—tSOLATOR

& =
()]
EXISTING
/DOOH u?
L.SWITCH

1
80132

pm-
i

LIGHT ;

2D
6vz

a2
80132

FEATURE: Tech Tips

closed, or when the engine is started,
whichever occurs first. The unit may be
fitted without running any extra wires
to it and may be fixed behind the
interior light.

Capacitor C1 charges up through
R2, thus turning Q1, Q2, RL1 and Q3 off
after 10-15 S. When the door is opened
C1 is discharged by the opto-isolator
and begins 1o charge up after the door
1s closed.

If, however, the engine is started
before 10-15 § the supply voltage will
drop sufficiently to de-energise RL1,
{approx 3V) and give C2 a positive
pulse via Q3 which will charge C1 up
sufficiently to switch Q1 off. NOTE:
The value of C2 and ZD1 may need to
be altered to get this effect.

The unit draws very little current
when not in use and has only ten
components.

Multivibrator

E. Vaughan, High Wycombe

The frequency of a conventional
multivibrator is controlled by the R-C
times constant of its feedback loops.
This circuit has fairly good rise and fall
time and will operate at repetition
rates as high as 10-15 MHz. The
disadvantage of this kind of circuit is
poor frequency stability. Also, the
frequency can by affected by
temperature, voltage variations, and
variation (within tolerance ranges)
between capacitors and resistors in the
feedback loops, the latter affecting not
only frequencies, but waveform
symmetry. ,

With the circuits shown, all these
disadvantages can be eliminated and
the advantages of a conventional
multivibrator will not be lost. The same
number of components are required as
the crystal or crystals replace the
capacitor in one or both feedback
loops. The resistor value in the
feedback is not critical. As it is used
with a crystal it no longer controls the
time constant.

Both CT cut or AT cut crystals are
suitable. The circuit in Fig. 1 uses a
crystal of 7 MHz with a low activity.
Crystal activity was down to about one
tenth of its 7MHz value when in the
circuit, so it was not possible for it to
operate below 750 kHz. To get below
this a higher activity ¢rystal would
have to be used. Varying the feedback

ETI NOVEMBER 1380

resistor in a conventional multivibrator
changes the frequency. This had no
effect on the frequency the crystal
controlled circuit. Then the
capacitance of the 7MHzand3.5MHz
crystals in Fig. 2 were measured and
came out as 13pF and 12pF
respectively.

These capacitors are not in the
range that create an R-C time constant
that permits the circuit to work at the
above frequency, so there is no-doubt
the crystal was controlling the
frequency. With a crystal the circuit
operates only at its rated frequency.
Frequency tolerances in the order of
0.0017 to 0.0001 percent can be
obtained with this circuit, The 2N2475
used is a very fast switch. f another
transistor is used it need not be as fast,

Fig. 1. ¥

but should have a switching time that
will permit operation at the desired
frequency.

The circuit (Fig.1 modified)
controls symmetry by employing
different frequency crystals in the two
feedback loops. R3 and R4 were
changed to 10k and X2 to 3.5 MHz. The
7 MHz crystal remained in the second
feedback loop. All other values are the
same as shown in Fig. 1. This produces
a symmetry of 2:1, but maintained a
frequency stability of 0.007 percent
with a 20 percent supply voltage
variation. This modification has other
advantages. It can be used to produce
an extremely stable asymmetrical
square wave. Crystals for this type of
operation must have a harmonic
relationship

at
2N247%

Fig. 2.



BI-PAK Audio Modules are famous for their variety, quality
of design and ruggedness. For over 10 years BI-PAK have been
suppliers to manufacturers of high quality audio equipment
throughout the world — to date, well over 100,000 modules
have been sold — this is why discerning amateur enthusiasts
insist on using BI-PAK modules in their equipment. They know
that every item is designed and tested to do the job for which it is
intended before it leaves the factory. Whatever you are building,
there is a kit or module in the BI-PAK range to suit your every

need from 5 watts to 125 watts, from amplifiers

to equalisers. AND if you cannot see what you

require in this advertisement, just write or phone
‘\ aus — we are waiting to help you!

EQUIPMENT FOR

OVER 10 YEARS

COMPLETELY

GUAHANTEED 50 watts imo 8 ohms. 0.06%

S/N ratio. better than 80dBs. Damping factor: 8 ohms: 65

. Semiconductor complement. 13 1ransisiors, 5 diodes. Oversl

WORLDWIDE
DESIGNED AND MAnE":K:te!'

CHOOSE FROM OVER
20 TOP QUALITY
MODULES

o
HIGHEST QUALITY

W\

SPECIALLY DESIGNED
FOR USE IN — DISCO
« UNITS, P.A, SYSTEMS
HIGH POWER HI-F|
SOUND REINFORCEMENT
SYSTEMS

SUPPLIERS OF

AUDIO

IN BRITAIN -
*&

Specification:
Output Power: 125 watts RMS Continuous
Operating voitage §0-80. Loads: 4-16 ohma.
Fraquency response: 25H220kHr Measured at 100 watts
Sensitivity for 100 watts output ar TkHz: 450mv
Input Impedance, 33K ohms. Total harmonic distortion

50 watts into 4 ohms: .19

AL30A. 7-10 watt Audio Amgplitier Module
22.32v supply £4.78
ALBO. 15-25 watt Audio Amplifier Module

STEREO PRE-AMPLIFIERS
PA12. Supply voltage 22-32v Input sen-
sitivity 300mv. Suit; AL10/AL20/AL30

AMPLIFIERS AL120. 50 watt Audlo Amplitier Module PS200. Supply voltage 35-50v inputs: Tape.
AL10. 3 want Audio Amplifier Module 22-32v | 50-70v supply £15.11 Tuner, Mag P.U. Suit: ALBO/AL120/AL250
supply £3.63 | AL250. 125 watt Audio Amplifier Module £20.98
AL20. 5 watt Audio Amplitier Module 22-3 2y 50-80v supply £22.,54
supply £4.11 MONO PRE-AMPLIFIERS

MM100. Supply voltage 40-65v inputs
Tape. Mag P.U. Microphone Max output
5Q0mv £14.29

30-50v supply £6.92 £9.83 MM100G. Supply voltage 40-85v inputs: 2
ALBO. 35 watt Audio Amplitier Module 40- PA100. Supply voltage 24-36v inputs: Tsape, Guitars, Microphones Max output 500mv
&60v supply £9.28 Tuner, Mag P.U. Suit: AL60/ALB0 £20.30 £14.29
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BIrKITS

STAS. 5 watts per channel Stereo Amplifier
Kit consisting ot: 2 x AL20 amplifiers, 1 x
PA12 preamplifier, 1 1 PS12 power supply.
1 » 2036 transformer and necessary wiring
chaqram £22.14
$TA10. 10 watts per channel Stereo
Amplifier Kit consisting of 2 x AL30
amplifiers, 1 x PA12 pre-amplifier, 1 1 PS12
power supply. 1 x 2036 transformer and
necessary wiring dlagrams £23.72
STA15.15 watts per channel Sterso Amplfier
Kit consisung of: 2 x AL60 amplifiers. 1 x
PA100 pre-amplifier, 1 x SPM80 power
supply. 1 x 2034 wansformer. 2 x coupling
capacitors for 8 ohms 470mid 30v and
necessary wiring diagram £42.27

\it

W

POWER SUPPLIES
PS$S12. 24v Supply. Suit: 2xAL10. 21 AL20

2 0 AL30 & PA12/S.450 £1.90
SPMBO0. 33v Stabilised supply. Suit: 2 x
ALE0D, PA100 to 15 watts £5.57
SPM120/45. 45v Stabilised supply. Sun: 2
x AL60. PA100 10 25 watts €7.34
SPM120/55. 65v Stabilised supply, Suit: 2
x AL8O. PA200 £7.34
SPM120/65. 65v Stabilised supply. Suit 2
x AL120, PA200, 1 x AL250 £7.34
S$G30. 15-0-15 Stabilised power supply for 2
1 GE10OMK 11 €4.37
MISCELLANEOUS
MPA30. Stereo Magnetic Cariridge Pre-
Ampiifier — input 3.4mv Qutput 100my
£3.76
$.450. Siereo FM Tuner Supply Voltage
20-30v — Varicap tuned £29.40
STEREO 30. Complete 7 watt per channel
Stereo Amplitier Board — includes amps
pre-amp, power supply. front panel, knobs
etc — requires 2050 Transformer  €£24.25
BP124. 5 watt 12v max Siren Alarm
Module £4.43
GE100OMK11t. 10 channel mono-graphlc
equaliser, complete with sliders and knobs
£26.45
VPS30. Variable regulated stabilised power
supply 2-30v 0-2 amps £8.74
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BFrKITS

STA2S. 25 watts per channel Stereo Amplfier
Kit consisting of 2 x AL60 amplitlers, 1 x
PA100 pre-amphlitier, 1 x SPM120/45
power supply. 1 x 2040 transformer, cou-
pling capacitors for Bohms, 470 mid. 45v. 1
x reservoir capacitor, 2200mfd 100v and
necessary wiring diagram £46.58
STA35. 35 watis per channel Sterea Amplifier
Kit consisting of: 2 x ALBO amplifiers, 1 x
PA100 pre-amplifier, 1 x 2035 transformer
2 x coupling capacitors 470mtd at S0v tor
8ohms, 1 x reservoir capacitor 2200mtd
100v and necessary wiring diagram £52.62

PS$250. Consists — 1 capacitor & 4 diodes
for constructing unstabilised power supply for

AL250 to 125 watts £€3.78
TRANSFORMERS

2034 1.7 amp 35v. Suit SPMBO £5.40

2035. 2 amp 55v £6.35

2036. 750mA 17v. Sult PS12 £3.20

2040. 1.5 amp 0-45v.55v. Suit: SPM120/
45, SPM120/ 55y £5.20
2041. 2 armp 0.55v-65v.Suit: SPM 120/ 55,
SPM120/65v £6.80
2050. 1 amp 0-20v. Sult Stereo 30 £3.26
1725 150mA15.0-15v. Sunt SG30 £1.77

e

BFFKITS

STA50. 50 watls per channel! Stereo
Amplifier Kit consisting of: 2 x AL 20
amplitiers, 1 x PA200 pre-amplifier. 1x 2041
transformer. 2 x coupling capacitors
1000mifd 63v. 1 x reservoir capacitor
3300mid 100v and necessaty wiring dia
gram £68.87
STA100.100 watts per channel Stereo
Amplifier Kit conslsting of: 2 x AL250
ampltiers, 1 x PA200 pre-ampiifier, 2 x
SPM120/65 power supplies, 2 x 2041
transtormers, 2 x coupling capacitors
1000mtd 100v and necessary wiring dia-

£97.38

ACCESSORIES
139. Teak Cabinet. Suit: Stereo 30
320223528 tmm £6.45
140. Teak Cabinet. Suit: STA15,
425%x290x95mm £9.77
FP100. Front Panel for PA100 & PA200
£1.80
8P100. Back Panel for PA100 & PA200
£€1.60
GE100FP. Front Panel for one GE100MK 11
€1.75

2240. Kn of pants including Teak Cabinet
chassis  sockets, knobs, t0 bulld 15 wan

stereo amplifier £19.95

Full data sheets are available FREE on request, please enclose 2 S_A.E,

Access and Barclaycards accepled — jusi telephone our Orderline -

0820) 3182

Ware (STD

All prices include V.A.T., add 50p postage per order. C.W.Q ., ¢cheques, Postal

Orders payable 10 Bi-Pak at address below

B
VISA
b

SEMICONDUCTORS

Dept. ETI.11, P.O. BOX 6, WARE, HERTS.
Tel. Ware (STD 0920) 3442. Telex: 817861.

Giro No, 388006.

Visit our shop at: 3 Baldock Street, Ware, Herts.
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TOUCH BUZZER

Buzz off to your heart’s content with our simple touch operated
buzzer. Circuit design by Keith Brindley.

electronics is no exception. In the jungle of

electronic components only the fittest and most
adaptable survive — the rest fall by the wayside. You
need only cast your mind back two or three years to the
days of the dedicated TV games chips which played
table tennis or perhaps squash if you were lucky. They
have been forgotten now with the advent of
programmable games units which have recently reached
the stage of very realistic 3-D effects.

What About The Workers?

The 555 is a worker! It is adaptable to a wide variety
of ideas and designs. It can operate on a power supply of
5 to 18 V. It can sink or source currents up to 200 mA.

The 555 has, therefore, been with us as a field leader
for the ten years since Signetics first introduced it and
you would be correct in assuming that it will be around
for a while longer yet.

The ETI Touch Buzzer uses the dual version of the
555, which is designated the number 556. It is, of course,
constructed on the ETI Multi-Option Board given away
free with this issue and is extremely simple to build. You
can utilise it as a rather clever VAS (Visitor
Announcement System — otherwise known as a
doorbell) or you can dream up your own uses for a very
adaptable project. For instance, the output of the first
half of the circuit from pin 5 of the 556 (see How it
Works for circuit explanation), can be used to operate a
low voltage relay to turn on and off other items of
equipment and the circuit now operates as a touch
switch.

versatility is the name of the game — modern day

HOW IT WORKS

The 556 is divided internally into two separate multivibrator
circuits — a monostable followed by an astabie. The monostable
is triggered when the voltage at pin 6 of the IC is taken below
one-third supply voltage. Normally pin 6 is held high by R2, a
2M7 resistar. However, when a finger is placed over the touch
plates the skin resistance takes the voltage low.

The timing period of the monostabie is glven by the formula
T = 1.1 2 R1 x €1, which as all you budding mathematicians
know (using the values of 100k and 10uf for R1 and C1
respectively) works out to be approximately 1 S. So every time
the touch contacts are bridged the output (pin 5) of the
monostable stays on (high) for about 1 5§ afterwards. The output is
connecled o the reset input (pin 10) of the second half of the
chip, wired as an astable. The astable is prevented from
oscillating when pin 10 is low and is aliowed to oscillate when pin
10 is high. Thus, touching the conlacts enables the astable to
oscillate for about a second.

The timing components in the astable are set for a
frequency of about 500 Hz.

—

Construction

No problems with this project — just be careful to
get the two tantalum capacitors and the IC in the right
way round and you can’t go wrong. The overlay shows
the position of all components and interconnections so
study it carefully. The touch controls can be any suitable
pieces of conductive plate which may be at hand.

40
-V
R3
1008
R2
R1
§1mn 2N
R4
4 " 13 ——
2 s 10 12
#ICY %iC1
1 [] 8
- I 11 8 |cs
160u
+ G2 I *
100n v
c1 151
| c3 4 | 64K
s T 1 10n I ov
—e : a -0
TOLCH NOTE
l¢:0N‘rm¢:‘ls 1C1 1S 558

I

Fig 1. Circuit diagram.
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. e — [} \/
—F PARTS LIST
\ I
TO TOUCH 5 &
CONTACTS ‘ Resistors All Y4 W 5%
‘ R1, 3, 4, 100k
l R2 2M7
Capacilors
c1 10u 10 V tantalum
C2, 3 100n polyester |
I c4 10n polycarbonate
Cs 100u 10 V tantalum
Fig 2. Component overlay. The touch contacts can be any available Semiconduclors
piece of conductor. 1Ic1 556
Miscellaneous i
Ls1 64R miniature speaker
BUYLINES , £TI multi ‘option board
3 ~ B 9 ¥ battery and connector
Ail of the components used in this project should be available Touch contacts
from the usual mail order companies who advertise in the

magazine.

ETI

Be it a 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.

MASTER ELECTRONICS &1 s

@ Building an osclloscope. @ Recognition of components.

® Understanding circuit diagrams. @ Handling all types Solid State ‘Chlps’

® Carry out over 40 experiments on basic circuits and on digital electronics.

® Testing and servicing of Radio, T.V., Hi-Fi and all types of modern
computerised equipment.

MASTER COMPUTERS

LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW
THEY WORK — THEIR ‘LANGUAGE' AND HOW TO DO PROGRAMS.

@ Complete Home Study lbrary. @ Special educational Mini-
Computer supplied ready for use. @ Self Test program exercise. — ——-———————"""
® Services of skilled tutor available.

I I

1| § - | |
MASTER THE REST | 8 2 !
@ Radio Amateurs Licence. ® Logic/Digital techniques. || E |
® Examination courses (City & Guilds etc.) in electronics. IS . ; ‘ |
@ Semi-conductor technology. BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL ||
® Kits for Signal Generators — Digital Meters etc. | "4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS. eri 1170 |
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ASTROLOGUE

The Farnborough Air Show opened its doors to the public again
this year. lan Graham reports on the Show with the latest news

on the Space Shuttle.

Apollo moon-landings, when America was the

undisputed leader in the high-technology stakes
However, spaceflight gradually became ‘ordinary’, Press
coverage waned, America’s national pride took a couple
of severe knocks and the world started downhill towards
its worst post-war recession. These factors conspired to
influence the Office of Management and Budget to cut
the NASA Shuttle budget by thousands of dollars a year.

T he Space Shultle was born in the heady days of the

Going, Going, Wrong. . .

The earliest failures were in the main” engine,
Because of underfunding, NASA departed from its usual
practice of proving each component separately before it
was integrated into the complete system. The Shuttle
main engine was tested as a whole. Consequently, some
minor failures were accompanied by major engine
damage. The first flight back-up engine was recently shut
down automatically ten seconds into a 100 S burn. A
defect in the operation of the high pressure liquid
oxygen turbopump started a fire, damaging the
turbopump, the main engine controller and some oxygen
piping.

LOWER SURFACE

- — ]
UPPER l&URFACE

d

Fig. 1 The Space Shuttie’s Thermal Protection System. RCC — re-
inforced carbon-carbon; HRSI — high temperature, reusable surface
insulalion; LRSI — low temperature, reusable surface insulation; FRSI
coated Nomex felt, reusable surface insulation.
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An artist’s impression of Lockheed’s new Alpha Jet during its three
week lour of American mililary bases. The aircraft is competing for
selection as a new advanced training aircraft for the US Navy.

Fact Or Fiction

The heat shield material used on Mercury, Gemini
and Apollo was unsuitable for the Space Shuttle,
because it could only be used once. On re-entry it slowly
boiled off, dissipating the air. friction heat. Heat
conduction in the silicate developed for the Shuttle was
almost zero, (You may remember the alarming
photograph published at the time of a technician holding
a tile at one corner while the centre glowed red hot).

The process of bonding the tiles to the Shuttle’s
aluminium skin was not researched as extensively as the
tile thermal behaviour. Indeed, air friction alone was
sufficient to strip some of the tiles off during a short
flight on the back of its 747 carrier aircraft. Several
thousand more may have to be removed, strengthened
and replaced.

Unfortunately there wasn’t a Space Shuttle at the Air
Show, but there was a Press conference dealing with
NASA’'s plans for the 1980s. Naturally, though, most
interest was focused on the Space Shuttle.

The first launch is still expected by next March.
Although we have become accustomed to taking revised
launch dates with a pinch of salt, March 1981 does seem
to be more definite than the others. Some of those
involved in making preparation at the Cape are
beginning to get ‘launch fever’

The Retile Trade

November 23rd should see the completion of tile
replacement work. | was given a rather distressing
demonstration of the mechanical properties of the
thermal tiles. A piece of tile material was held up and
snapped between two fingers like a piece of polystyrene
foam. The endurance of the tiles in service will
determine when the Shuttle finally goes operational.
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At the Lockheed plant in Sunnyvale, Califarnia, a techniclan
examines some of the silica tiles manufactured for the Space Shuttle.
As each tile is shaped to fit anly one spot on the spacecraft, no two
tiles are the same.

That is planned for the fifth flight in September 1982.
However, if large numbers of the tiles have to be
removed and replaced between flights, the operational
date will have to be put back.

Shuttle flights are all booked up until 1986.
Therefore, conventional Delta and Atlas-Centaur
launchers will continue to fly until at least 1985

The Shuttle’s thermal protection is far from
satisfactory. However, the production of the current
series of Orbiters is so far advanced that no major
hardware changes can now be implemented.

For equatorial flights, the Shuttle will be launched
from Cape Canaveral. For polar flights, it will be
launched from Vandenberg Air Base. The work necessary
to prepare Vandenberg for the Shuttle should be finished
in 1984.

Outdoors

The highlight of the Show was the flying display. |
was deafened and delighted by a cross-section of the
world’s civil and military aircraft. The Shorts Skyvan
demonstrated its short (and 1 mean short) take-off and
landing capability. Lulled into a false sense of security
by the Canadair Chailenger and Shorts displays, | was
deafened by the Dassault military aircraft. An Alphajet,
Mirages and a Falcon screamed around the airfield.

Five Westland helicopters approached the airfield
from all angles. Each entertained the land-bound throng
and ‘parked’ in the air in line with its predecessor. The
line of aircraft hung in the air for a moment in silent
salute and then made off. The British Army have ordered
100 Lynx helicopters. The Rovyal Navy have ordered 70 to
replace Westland Wasps. Total Lynx orders are currently
approaching 300.

ETI NOVEMBER 1980
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Stars of the display were the American fighters —
General Dynamics’ F-16 and McDonnell Douglas’ F-15A
and F-18, The US Air Force plans to buy no less than 1400
F-16s. The 200th was delivered recently. More than 500
F-15A Eagles have also been delivered. Each has a
maximum speed of more than Mach 2.5.

The US Navy needs 1377 F-18 Hornets. Each has a
maximum speed in excess of Mach 1.8

Optica

The Optica, designed by John Edgley was, perhaps,
the oddest participant in the Show. The Bug-eyed EA7
Optica made its first flight from Cranfield Institute of
Technology last Summer. It is designed to be used as a
three seat observation aircraft. The cabin is mounted in
front of the engine, a 180 HP Lycoming 10-360, which
drives a ducted propulsor instead of a conventional
propellor. The floor area can be modified to carry
vertical mounting cameras. It is claimed to be a quiet
machine both inside and outside. From the ground, it
was certainly one of the quietest craft in the display.

Cosmic Traffic Jam

Wwe've always thought of space as limitless.
However, it is most useful to place a satellite in a
geostationary (or geosynchronous) orbit about the
equator. That is, the satellite appears to be stationary in
the sky — it is orbiting as fast as the Earth is turning.
That particular orbit is now becoming overcrowded
Looking towards the 1990s, NASA is carrying out
research into new telecommunciations techniques to
allow fewer satellites to carry greater workloads. In
future, tracking and data relay sateliites will also replace
some ground stations.

NASA may co-operate with the European Space
Agency (ESA) to fly a satellite to Halley’s comet. ESA is
committed to sending the satellite and has offered NASA
experimental space on-board. NASA may provide the
launcher.

Indoors

NASA, FSA, satellites. .in fact spaceflight in
general constituted a very small part of the Show. The
two spacious exhibition halls were packed with just
about everything with anything to do with aviation and
avionics. The main feature of Plessey’s stand in the
North Hall was a new, fully-equipped production version
of a Transportable Air Defence Processing and Control
Cabin. It houses the signal processing equipment and
displays for the Plessey AR3D Long Range Radar system.
The Radar and P & C Cabin provide ground forces with a
mobile, autonomous radar command and control post
capability. The post can automatically track 40 aircraft
and carry out eight interceptions. The AR3D's electronic
countermeasures can also be selected.

Ferranti announced the development of a miniature
inertial navigation system (FIN200O) for use in military
aircraft. Positional data is presented to the pilot on a
control and display unit and is typically accurate to
within 1 nm/hr of operation. The modular system
features extensive built-in test and self-calibration
facilities for easy maintenance and enhanced reliability.
Pre-production models will shortly begin flight trials at
the Royal Aircraft Establishment. ETI
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World famous for quality, reliability and value for money. 20,000,000 customers can’t be wrong!

THE ULTIMATE WATCHES

Now Casio, the new techno-
logical leaders, take a giant step
forward in time with

i B

Analogue
Display

Digital
Display

You have to hand it to Casio for the best of both worlds!
AAB1 LCD ANALOGUE/DIGITAL ALARM CHRONO-
GRAPH

LED Anslogue. indepencen daplay of houls and minuies, wih Synchionous digital $econds
can be used 35 3 dual tme.

Digital. Indapangsnt dnplay of hours and minutes. synchronous seconds, day and doi

Aunto calendar. Four your calendsr s set for 28 deys in February

Professional stopwateh. Maasuris mat. lap #nd 13t & 2nd place times @ units 17100 secand
%0 12 hours. A yignal confirms start /5t0p 0peaton and sounds #t 10 minute intecvals

Deily remindes slarm. Sounds al the pre-sel bme and an amaring Siad Burst ” Jispiay Nlashes
for 30 conds “Alarm on’ symbol.

Countdown slarm. Measutes normal and aAat times fromm 1 minute to 60 minules. 30 second
alarm and “Star Burst deplay. 10 maute signal. Star/ stop signal

Twre vignal. Every half hour on tha halt hour. Every hour on the hour. Twa tanes

Tone control. Tone pitch can be varied in 10 gleps

Lithium bettery. Approx. 18 monihs fife using sdarm lor 90 seconds snd mightight far. 3
seconds daily, 2 16 secs/month socuracy. “Merry-go-round”” demanstration display Water
resisiam case 8.65mm thick Mineral glass Matching siamiess steel bracelel

ONLY £29.95 for around 40 functions. RRP £34 .95

Tune in to Casio. 12 melodies will alarm you — the
price won't!

12 MELODY ALARM CHRONOGRAPHS with count-

down; date memories
@ T displey. Hours menytes seconds. am/ . 12 or 24 hour bormat
Calordar. Day. dote snd mormh suto 4 yes calendss
Omsly mimern. 7 melodres ona for wach doy of tha waek incluging “American Patrol
Hourty time signal. Wih ‘Big Ben'' iype tune WRen date memoriss gre set, the chosan
melody b played mstead of the time sgrsl. Eaply swriched on or oM
Date mermary. Salect * Trinkhiad™ or “Wedding March™ 1o be playod ins1eag of nourly chimes
O the sct day. Fress the calendar button for additonal renditeons
Burthday memory. “Happy Birthday s played instead of hourty chames, or when (he calencar
Dulton @ pushed The masssge "Happy ' & also displaved

vetmas memory. On Docombar 25th “Jingle Belts' s played Ingtesd of the hourly chimes
O when the calendar funcuon 9 selected
Courtdown slarm. Fiom 1 second 10 1 hour. A8 rerc 5 chime sounds 101 10 seconds and the
CouNnt continyes positivaly for 1 Nour
Stopwaich. Net 18p and 131 & 2nd phace mes iom 1 7 10 s9cand 10 1 hour. A tagnal contims
Ian/slog operanon A sgral sounds at 1 Minute Inlervels
Prturesgue moning displey of evory note played One touch melody demonstration. Buili-a
sorokes. Bachighi, 2 yeor baltery. Menersl phass Water ressgtant cyse
M-12 Resin case and strap, 5/S trim, M-1200 Al staeniess stoel. 9.0mm (hick case

® o o & 000

M(2 M1200
1€£26.95) (£34.95)
£24.95 £29.95

:G‘S ; |

1 ST oee

W150C
£25.95
100 METRE
WATER RESISTANT

w100
£19.95

w1508
£32.50

Price includes VAT and P&P. Send
your company order, cheque, P.O. or

phone your ACCESS or BARCLAY
CARD number to:

TEMPUS

Get in the swin with Casio — 300 feet down|
100 METRE WATER-RESISTANT ALARM
CHRONOS with countdown

@ Asnuzing FIVE YEAR battery life. Around 30 funcions

@ Tunekswping mode. Continuous display of hours, Minules, secands, am /pm, dey date and
month. 12 or 24 hour mode Time @ always wsible, regardiess of the display modes Autp 4
veor calendar et 31 28 days tor Fabryary,

@ Professional mopwatch. Ned, fap and 131 & 200 placs bmaes from 1/ 100 second 10 1 hour. A
siQnal conlims s1art/ B10D 0De1ioN, and sounds 81 10 minule intervals

® Daily reminder sierm. Sounds for 0 \conds 8t Ihe pre-settime. Alarm on” symbol

® Time signat . Sounds every Fall Bout on the half hour, aad avery hour on the hour, (Two

toresh The ume signal, with symbal, con be switched on or ol

@ Lithium battery. Appror. & years like, using sisrm tar 100 seconds and nighiight for 3 saconds
per day. * 1% secondy per month sccuracy. Minedsl glass

@ 100 METER WATER RESISTANT CASES. W-100 Resn case 9.65
W1 50C Metsi cana, rewn strsg W-1508 Metal case and $/S bracolel

See also A250 on opposite page

thick, resin suap.

Dept. ETI, FREEPOST, 164-167 East
Road, Cambridge CB81 1DB. Tel: 0223
312866
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WITH THE AMAZING NEW CASIOTONE 201

Thg netursl tidelity & 28 metruments, pressrved on ong b

Bot an rrpem ot ayreher e Thie Camotend 201 8 8 rempriabin ngs coﬂ«wl PUCHONIC keyhusrd @ irements, Utnng § 10mly sew

WCHRICGY 10 reprodute sn e ishrg versely oF Anmcdd gonnils

—

4
/

ONLY £245 (RRP £285)

Weh ofl you gm yon hande o it

The futurs of messic, tor home o sibge, As
wad by the insermationsity famous DOCLEYS

P4l findee snd hermonics of 29 malkuments Nive oser
Meas.red. depiained prad wired 1 elctiitel (Rep Memity Tor
temr Al reproducion. A 4-acund memocy Renctdn §0me YOu 10
crarge betaeer pny 4 sre swmcted Faliumeses o1 2 Wuh 18 sl
A WS (R ASLUBAN MUR-InsrENl B Y IFONK n can
Cliry Tl Chiv iy of up o B rotas wgerar The 28 wnas sng 20
nch koya 1080 four ccisvea The setigle 30 wae CON1101 panel Nos 5
4. posmion impirument MmOly Wieche, Vitreso seach, Tana
et and Yolume conwul tmicgad seeeher. LINE OUT AUXEN
ECHY TO sana ECHO FROM Jdacks FDOT WOLUME pede snd
MTA‘IW aptom.

Yeheot black o Wcodyem
Wegrr 15ibe. AL omly

Demansany 3sIIWslle nches.

CASIGTONT M- 10, Fowr Subtroments o= thed marel
An iP5y e of the e age enmimpaciing fa finest of the ok
Bnome peAThONK Sleveg D) prant. D1gah vole and tute. 32
by 10 wiuls ardd 13 biack. wen tmu snd 0 Rt ocluvas
InpIrymeen setecwr zamch. VB0 miloh, Yolume cornral, Iesegral
apeaket, Dulput |ack fa« sabarngd smpateer. Nesophomm oo
Mproy ftwte y capainbty, 2, 10n5% inghes 3.518

are 019 an s on ONLY £69

Come means degie) mwebc |

K250 Alarm
chronograph
The e ma

o 28 W-100 andd
W 50 weidtinies Bt b & wtazcand
Togic #4.4TM CO0E

RAP ET.0 &

ONLY £T7.B.A.

$220 Chrono-

graph

ory wmige 10 AZ50 Dut win
sl irme fac iy 1m by 0 slperins
eng chimin Counidomn teings
el ropat fune o

? YEAR BATTERY

P
10-98 55

ONLY £25
A250

F-300 Sports chronograph

Hour. mmutes wecgnos, sm
Py, arp and St D ya e Calen Bt
1¥8 caps tor Feo | Stopwsach
Mepsuirs wn ¥ 100 secund 00 12
Pours cdn o, Bed 151 & 203
plage \emes F yend bthium
Posn cawe /3race §5/5
neral gloss Ware teg

w100 £12.95
110Qs-378

AsF-300 but dhviome plaus? Cam
5/% bers whet

weomnE17.95

F-80E Alarm chronograph

Houig, MmNl S onas, dets
A g <o liompe . MaleglB), JIDP
sy dite. ymipm 14 hous
serm. tourdy dhvmes acpwich
nom 1210 wcend % 32 howy
et wp 3eg 1t b 2nd Pe
Mghtiipne Rawn case /stag
Niomeegd Gast Wiiwr HbSla~t

3 yEAR RATTERY

1725 £15.95
83025418

Ag F B0 Dl ammliis $3¢0] om
S Qoracow

05\£1 9-95

ALL QTHIR CABI0
WATCHES

Pricem on spsiicetion

WATCH THIS SPACEWAR

The bored room
calculator CAS10 MG-880

An orérary caxulmo 7} Ao,
ety ertiating, Acvon pacied
apsed QamMA. Yaw 2o n3l the
weceahipy, Baat 1he Mighest
»ote V1.rgle rhcindy miadd
pre-progremmed  Whon the
Saias Go Mathreg in

Fus mamory, % uto povesr ot
1179041y wrhes

. £10.95

ey

o

DUO DISPLAY

IR Shalogut Splay Of howws and srutes, wrh
ey SR DD T
Degean dapiay ot laurs monghed, sitdsdi, bm /pan (12 or }4
Pyt L vl
Dup a0 daie aina 4 gra calerdag turcton 24 how slmm
- W ORT fymEsi 300 BOUY Chuman
37900 mpcond supwanch 1o T Raur, Aormal ase oot 2 vedt
DIRety Wi DITIETY 148 rdoticr. Sia e 166 Water
reweanct Haglen glsss

JET 010 inneee

fonwsers Ip Y013

ONLY £62.50

JEY 018 ¢f quriseca 10 DY 1)
JEY 028 i quresisrt 10 MVOOS!
JET 994 (i plaled  chemgag i 031
JES 994 [Egurviden! ¥ HXO0 !

DFY 048
ALARN CHRONOGRAPY
Coumomw 1smer

UGS Wit Sondl SDhA dy B8 date. 34 Reur alerm
ond Doty M9 4Ot SIoowhkR lives v gey of 1/ 100
St b 17 linrs rwt. fup and 101 & 2nd place

Coun ot tenae up in | hows Suckbght Stmricw
eel fandles gla Yestet mesivaee

ONLY £37.50

DFT 038
100 METRE
Water resistant

@8 i
= S130H (08 M NG Witk LIAG R

10-08 58

Funcicns as DFT 041 stuive

£49.95

DER 048

AUARM CHROND GMAPY
Boler powerdd

Weehty mierm

Cotmntomn sarm

Ty, MINUITS sEEonth. VA, CR1R 80d MONID. Wieolly |

progimmmatie alarm. Houtty chumes  Interval couradomr
|\ N

12 Pre-programmed melodies
MELODY 90 (ML-90)

i —
- i

1 Ouoeh_ cavendw oy, o
culato. | lrate melcay maker,

saudig J60ts Atsrem 1. 7
Wgd orc e o by, Alwm 3
A lined v {101 Mamory, Sow

= A o Lad yess iarmmry 1ds
. ¥ 325 P¥at vy inchas
Rt L R (7790 £19.95
H -
&
= C
R ETT———

MELOOY 81 (MLB1) AP 122,90 £19.95
Ot | caberiliv A BIMD SO PeATER,
11-rotn malody maks syuare rwely b
1803422 13 moarihe lulmnes

cabe vl e

All other Casio Calculators,
P.O.A,

aan tmar rorft masanum of 16 hours. Stapwsach s i
DER 018

100 up 2o 20 Mg ioh it wands 10 12 Pours, Net
100 METRE

g Tut & Znd piate Wm-ng. OCuble TiDir tunciian
Supniess weel, Hordies (rays Warer 1evgiant
Water resistant
o0 g

ONLY £52.50

Forng

£69.95

All Seiko watches have an

international 12-month
gusrantee.
GASIU I.ADlES WATCHES

4 By fonk

S70L-198
Sminles s Sroed

araL-1as

£27.95

% |

See opposite page

for ordering details

(31
Spons

£10.95

3

L.20

Owome
£14.95

a7cL 138
Chrome

£16.95

eTFNOVEMBER 1980



METRONOME

We couldn’t design five projects for our free Multi-
Board without one based on the versatile

Keith Brindley

no home can afford to be without at least one. As a

timer IC it does its job magnificently, working in a
variety of monostable and astable multivibrator modes
with just a handful of additional passive components,
and its timing period is adjustable from literally just a
fraction of a fraction of a second through to hours,
simply by selection of one resistor and one capacitor.

T he 555 is such an adaptable integrated circuit that

Metro Gnome

Our chosen design using the 555 is a metronome
Before the advent of relatively cheap solid-state
electronic components such devices were clockwork.
Because of this they had a tendency to start off at a high
speed and as the spring slowly wound down they got
slower and slower. A completely electronic metronome
does not suffer from this problem and yet can be far
cheaper than a clockwork counterpart.

The circuit is simply an astable multivibrator.
Increasing either the resistors or the capacitor values, or
both, the timing period can be lengthened, decreasing
the frequency and vice versa.

Applications

At audio frequencies, ie 30 Hz to 16 kHz, the 64R
loudspeaker is an adequate transducer, but outside this
range other transducers can be utilised to suit. For
instance, if the frequency of the astable is increased to
40 kHz by choosing suitable component values and the
loudspeaker replaced by an ultrasonic transducer, then
the circuit can be converted into an ultrasonic
transrditter. [t couldn’t be simpler

Combinations

You could use the astable as a clock generator for
digital circuits, or you could combine this circuit with
that of the 2 W Power Amplifier to make a loud siren.
The choice is yours.

Construction

None of the components are at all critical and if you
can’t obtain exactly the right component value, don't
worry. Anything remotely close to the specified values
will get your device off the ground and operational

If your capacitor value is too high, simply use a
lower value resistor combination and vice versa. Six links
are required to complete the circuit, then you can
connect your battery and go

555. Circuit design by

v

r(]:fa
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+
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3u3
T o
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Fig.1. Full circuit diagram of the Multi-option Metronome.

HOW IT WORKS

The circuit is a standard 555 astable multivibrator which
means that the device operatesin a free run oscillating mode and
the output from pin 3 is constantly switching between ¢ V and 9
V at a rate determined by the components in the circuit. This
switching output is coupled to the loudspeaker via C3.

The multivibrator markjspace ratio is deliberately kept
uneven to provide short, sharp pulses to the loudspeaker, instead
of the more usual square-wave normally associated with an
astable. This, of course, produces a more pronounced click from
the speaker to duplicate the tick of the metronome.

The markjspace ratio is adjusted by changing the values of
RV1 and R1 along with R2. Capacitor C1 charges up toward
supply voltage through RV1, R1 and R2 and the output of the 555
is low for this period. When the voltage at pin 6 (ie the voltage
across this capacitor) reaches approximately two-thirds supply an
internal switch operates, sending the output high. In going high,
the output takes pin 7 to 0 V internally, which discharges the
capacitor through R2 only. When the capacitor voltage falls to
about one-third supply, the internal switch changes state again to
take the output low, This action repeats itself ad infinitum.

From this you can see how diiferent markispace ratios are
possible — the charge rate (off time) must be greater than the
discharge rate (on timc) by the ratio:—

_RYI +7Rl + R_IZ
For example, with RV1 in minimum paosition the ratio is:
56k + 1ko = 571
1ko

In other words the off time is' 57 times as long as the on time.
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Fig-2. Component overlay for the Metronome. For once you'll have lo ignore
the unused locations on the PCB.
RV1
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BUYLINES

The ETI Multi-Option Board Metronome wuses standard
components, readily available from suppliers advertising in-this
issue.

PARTS LIST

Resistors All % W, 5%

R1 56k

R2 10

Potenliometers

RV1 500k linear
Capacitors

a1 3u3 10 V electrolytic
C2 100n ccramic

C3 47u 10 V tantalum
Semiconductors

IC1 555

Miscellaneous
ETI Multi-Option Board
64R speaker

ETI

QUESTION?

Is your hobby home computing or electronics?

Do you understand the application of IC’s, Transistors,
Diodes. etc?

Have you used or applied analogue or digital techni-
ques?

Are you applying TTL Logic¢ to your home computer?
Are you programming your home computer using
simple software techniques?

If the answer is YES to any of these questions then why not
consider turning your hobby into a career — applying your
knowledge to servicing electronic equipment ranging from
basic terminals and data processing machines through to
advanced micro-processor systems.

We will train you through to advanced technology at the
company training school, fitting the individual in at their
own level.

We have vacancies over the whole of the U K. especially in
the London area, with the successful applicants working
from home, usually in a radius of no more than 60-70
miles :

We supply all tools and test equipment, plus a company car
which is available for private use,

If you are interested. then why not contact Mr. C. Mark-
lew on 0249 813771 to discuss your Own career oppor-
tunities in confidence, OF write 10:

KODE SERVICES
LIMITED

Station Road, Calne, Wiltshire
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NEED ENCLOSING?

Now, CSC are really in the hardware business, with a series of plastic
cases ideally sulted to applications ranging from hand-held probes to
hi-fi equipment. CSC cases are moulded in robust plastic and come
with all the necessary screws, covers and, where appropriate, battery
compartments, connectors and transparent panels for displays. And
CSC.can provide custormer-specified variations for largequantity
arders. Fill in the coupon for more details.
CSC (UK Ltd, Unit 1, Shice Hill Ingusirie Estate, Saffron Walden, Esscx CB11 3AQ.
Telephone 1G799) 21682, Telex: 817477
—-——-—-__———:-____ﬂ

CYP. Froby Cave DMC 2 Dasigr Mate Costt CRBP-1 Puerabhe Case
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£8.7% Nerr) €778
€TB:1 Bersh Topper Cae

€2 30 Nett} £350 | 13 85 reett) ESJQ_
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£3.00 Nenit {437 £2.25 Nettt €575 1IC7 16 Nei2d €E9.37 J
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Bovd pecns Ingiate P A P and 15% VAT Birme dedutt £1 poateer om sach sciitone ede

1 enclose chenue/PO for £
or debit my Barclaycard, Access, American € xpress card

No Exp. date
or Tel- {0799) 21682 with your card number and your vrder
will be in the post immaediately

NAME — =
ADDRESS - -

SIIL—————————————
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Continental Specialthes Corparation {UK) Limited, Dept. IMM
Umi1 1, Shire Hith industrial Estate. Saltron Wialden, Esses CH11 3AQ,
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Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc
Pr:
Sect 0-15.25.33-40-50
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It's easy to complain
about advertisements.

Every week, millions of advertisements appear in the press,
on posters or in the cinema.

Most of them comply with the rules contained in the
British Code of Advertising Practice and are legal, decent,
honest and truthful.

But if you find one that,in your opinion, is wrong in some
way, please write to us at the address below.

We'd like you to help us keep advertising up to standard.

The Advertising Standards Authority.
If an advertisement is wrong,we're here to put it right.

ASA.Ltd, Brook House, Torrington Place, London WCIE 7HN,
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ELECTRONICS TODAY INTERNATIONAL
Readers

mini 20
multimeter
only £19.50

INCLUSIVE OF POST & PACKAGE
AND V.A.T.

The Mini 20 Multimeter is an ideal instrument tor the
constructor,

This Special Otfer is a wonderful opportunity to acquire
an essential piece of test gear with a saving of nearly £10 on
the normal retail price.

The 21 ranges cover all likely requirements. Operation is
straight-torward, just turn the 22-position selection switch
10 the required range.

Name

Address

from: Alcon Instruments Ltd. (ETI Offer}

19 Mulberry Walk, London, SW3 6DZ
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Sensitivity 20k{1/V d.c. 4kQ/Va.c.
Ranges extend from
100mV to 600V d.c. 30mA 10 3Aac.
15V 10 1,500V a.c. 010 2k}
50p A 10 600mA d.c 010 2MQ}

Movement protected by internal diode and fuse

The instrument is supplied complete with case, leads
and instructions

Ploase complete both parts of the coupon in BLOCK CAPITALS

To: Alcen Instruments Ltd. (ETI Offer)
19 Mulberry Walk, London SW3 602
Mail order only

Please send me meter/s at £19.50 each
| enclose P.O./Cheque No Value

Name

Address

Please allow 28 days for delivery J
- an D S5 G5 D G B B B0 G B G5 @D e .
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Cassette Preamplifier

sed In conjunction with one of the cassette mechanisms currently
U available on the surplus market (or 2 mechanism removed from
an old recorder or player) this preamplifier circuit makes an inexpen-
sive but useful cassette player for use with a hi-fi system, The circuit
is for a mono player, but for a stereo umit it is, of course, merely
necessary to make one preamplifier for each channel.

The output signal level from a cassette tape head is typically
about 500 uV or so at middle audio frequencies for a mono head and
only about half this level for a stereo type. The preamplifier must,
therefore, provide a considerable amount of voltage gain In order to
match this to a hi-fi amplifier, since these require a signal level of about
1,000 times higher than this. It is also necessary for the preamplifier
to provide equalisation, because the output from a tape head rises
with frequency at a rate of 6 dB per octave. However, at higher
audio frequencies tape heads are not very efficlent and require a
much lesser degree of roll off.

Q1 and Q2 are used in a conventional two stage, direct coupled.
common emitter amplifier and the frequency-selective negative
feedback through €3 and R4 provides the appropriate equalisation.

These also set the midband voltage gain of the input stages at about
46 dB (200 times). With such a low input signal level it is obviously
necessary to use low noise transistors (such as the BC109C) in order
to obtain good results. Running Q1 at a low collector current of
about 200 uA also helps to give a low noise level.

Q3 is used a5 a low gain common emitter stage, which provides
the additional amplification needed to give a suitably high output
level. R9 introduces negative feedback, which controls the voltage
gain of Q1 and the spedified value gives a gain of about 14 dB ffive
times). For & stereo unit R9 should be reduced to 390R in order to
Rive increased gain to compensate for the lower output of a stereo
tape head.

When playing a Dolby B encoded cassette SW1 can be closed.
This gives a small degree of treble cut which provides a reasonably
flat overall response, with a small excess of treble at low signal levels
and a slight deficit at the highest levels. A useful level of noise reduc-
tion is obtained, although only about half that provided by a proper
decoder.

The clrcuit is capable of excellent results and the output quality
is largely dependent on the quality of the tape head, the tape used in
the cassette and so on.

Flash Slave Unit

he photocell used in this circuit is a photo-Darlington transistor,
T'ﬂ\is gives a fairly fast operating speed and high sensitivity. In fact
the sensitivity is rather too high, making it likely that the cell would
saturate in only moderately light conditions. Its base terminal is,
thercfore, connected to the negative supply rail to give a suitable
reduction in sensitivity. R1 and RV1 form the collector load
resistance for photocell Q1 and RV1 acts as a sensitivity control.
With RV1 at a low resistance, the increase in the current passed by
Q1 when it picks up the pulse of light from the primary flashgun will
produce a fairly small voltage spike across the load resistance. With
RV1 set at a high resistance, a similar current pulse would produce a
much larger voltage spike across the load and high sensitivity is ob-
tained.

One problem with equipment of this type is that under bright
conditions the photocell can saturate, preventing the circuit from
functioning. When used indoors, saturation is unlikely to occur even
with RV1 set for maximum sensitivity. The sensitivity of the unit
should be so high that it will trigger reliably even if the primary
flashgun and Q1 are aimed in opposite directions. When used out-
side in bright conditions it would be advisable to back off RV1 and the
aim of Q1 and the flashgun will inevitably be more critical (there will
probably be less reflected light to trigger the unit in addition to the
reduction in sensitivity).

C2 couples the output from Q1's collector to the input of a com-
mon emitter amplifier using Q2. This is biased by R2 <o that there is a
quicscent collector voltage of only about 1 V. Q3 is an emitter

follower buffer stage which is used to drive the gate of SCR1 from
Q2's collector. The quiescent voltage at Q¥F's emitter is insufficient to
activate the thyristor, but when Q2 receives the negative voltage
spike from Q1 it switches off and the cmitter potential of Q3 rises to
a high enough level to trigges SCR1 and fire the second flashgun. R4
Is a current limiting resistor which prevents Q3 from passing an ex-
cessive current.

The current consumption of the circuit is about 2 mA. Note that
the flash lead must be connected to SCR1 with the correct polarity
or the unitwill not operate.
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FEATURE

AF Signal Generator

Although the BO3IBCC is not capable of generating an extremely
pure sinewave, it is capable of producing an output of high
enough quality for general audio testing. The simple circuit shown
here covers the audio frequency spectrum In. three ranges — less
than 20 Hz to more than 200 Hz; less than 200 Hz to more than 2
kHz; less than 2 kHz to more than 20 kHz. The output amplitude is
continuously variable up to a maximum of about 550 mV¥ RMS and is
from a low impedance source.

The 8038CC oscillates by first charging a capacitor via a cons
tant current source and then discharging it through another constant
current generator. It thus generates.a triangular waveform. This is
then fed to a trigger circuit to generate a squarewave signal and to a

nonlinear amplifier which “rounds off* the signal to give a sinewave
output of reasonable purity. C2 to C4 give the three ranges. R1, RV1
and R2 form a potential divider circuit, which is used to control the
charge and discharge currents of the timing capacitor. RV1 thus acts
as the fine frequency control. PR1,R3,R4 balance the charge and
discharge currents, so that a symmetrical output is obtained. PR2 is
part of the sinewave shaping circuitry and is adjusted for maximum
purity.

The sinewave output at pin 2 of IC1 is at a high impedance and
is, therefure, coupled to the output via an emitter follower buffer
stage using Q1. RV2 is the output level control, and C2 provides DC
blocking at the cutput. Current consumption is approximately 9 mA,

With the unit adjusted for a fairly low frequency output (about
50-200 Hz), it should be passible to hear the main fundamental fre-
quency plus the higher frequency harmonic signals. The output can
be monitored using a crystal earphone or amplifier/loudspeaker.
PR1,2 are adjusted to minimise the harmonics
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Waa-Waa Unit

An unusual feature of this circuit is that the Waa-Waa effect is
obtained by operating a foot-switch, rather than the more usual
method of operating a potentiometer via a pedal mechanism. This
method is slightly less versatile than a proper Waa-Waa pedal, but is
far simpler for the home constructor to build since It avoids the need
for any pedal mechanics.

The basic Waa-Waa circuit uses a guite conventional arrange-
ment based on common emitter amplifier, Q1. Frequency sclective
negative feedback is provided by C3, 4. These provide little feedback
at a certain frequency. A peak in the response of the amplifier is pro-
duced at this frequency, as the lack of feedback enables virtually the
full voltage gain of Q1 to be realised. The actual frequency at which
the peak is produced can be controlled by means of a resistance bet-
ween the junction of C3, 4 and the negative supply rail. With a high
resistance hete the peak is produced at a high frequency. By varying
the contral resistance the peak can be swept up and down the audio
frequency spectrum, producing the familiar Waa-Waa effect.

The control resistance Is formed by the collector to emitter im-
pedance of Q2. Under quicscent conditions Q2 is switched off and
the peak is at such a low frequency that it is effectively non-eaistent
If PB1is operated, €5 charges up via RS and, as the voltage across C5
increases, Q2 is biased harder into conduction by the base current it
receives through R4, This causes the peak to be swept up through the

[4)

e

OL-{,:I K

audio band until €5 becomes fully charged. 1f PB1 is then released,
C5 gradually discharges through R4, Q2 and R6, causing the blas on
Q2 to decrease and the peak to be swept down the audio spectrum.
Thus the required effect is produced by closing and opening PB1.
The Waa-Waa frequency Is partiallty controlled by the frequency at
which PB1 is operated, but C5 restricts the range of frequencies that
can be obtained in practice. However, the value of C5 can be altered
to suit individual requirements, or several switched components of
different values could be used.

SW1 enables the Waa-Waa circuit to be quickly and easily
bypassed. R1 is needed to reduce the gain of the unit which would
otherwise be excessive. Current consumption ls about 2 mA.
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Stereo Synthesiser

here are two common methods of producing a pseudo stereo ef-
Tied from a mono signal; playing the mono signal from the two
speakers in antiphase and the use of frequency selective techniques,
which normally consists of directing lower frequency signals into one
channel and higher frequency signals into the other. This circuit uses
the second technique, but can additionally give antiphase signals
which can give a belter effect, especially when using headphones.
Q1 is used as an emitter follower buffer stage which ensures that
the two filter networks fed from its output are driven from a low imv
pedance source. If these were driven direct from the input, it Is quite
possible that they would be fed from a source impedance of a few
kilnhms or more, which would be quite sufficient to alter their effec:
tive characteristics.
The two filters are ormed by R4 and €3 (low pass), and Cé6 plus
R8 (high pass). A high roll off rate Is by no means essential in this ap-
plication and the 6 dB per octave attentuation rate of simple RC
filters such as these is perfectly adequate. The — 3 d8 point of each
filter is at approximately 800 Hz and the combined output of the

filters, therefore, gives a virtually flat response with no sgnificant
peaks or troughs.

Q2 is connected as an emitier follower buffer stage and this en-
sures that there is minimal loading on the low pass filter. Q3 similarly
ensures that there is minimal loading on the high pass filter, but this
device Is used as a phase splitier. With SW2 switched to take the out-
put from Q3's emitier, Q3 elfectively operates as an emitier follower
and gives no phase inversion. With SW2 switched to take the output
from Q3’s collector, Q3 then effectively acts as a common emitier
stage with 100% negative feedback (and unit voltage gain) due to
R11. It also provides a 180° phase shift so that the two output signals
are in anti-phase. An inphase relationship is needed to give a good
central stereo image and the use of antiphase signals tends to give
animpression of increased channel separation.

In a stereo orchestral recording it is normal for the violins to
come from the left hand channel, with the cellos and basses from the
right hand channel. Therefore, the high (requency signals are fed to
the left channel and the low frequency signals are fed to the right
channel so that the unit provides a similar effect (although it will ob-
viously function properly with the outputs connected either way).

The current consumption of the circuit isabout 3 mA.

FEATURE: Spot Designs

e
AANN ¥ Ol
R2 J\ v
1o sW1
" ONJOFF
q
a2
1]
TELESCOPIC L
AERIAL r .L
Ry
o T=
n2
= —
ct Cs
2200 2
B
NOTE
Qt K 2 ARE BF24tR 9
115 DENCO D P, SLUE ALRIAL COIL, RANGES
T2 45 DENCOMWSFR TERRITE AERIAL
1315 DENCO WHITE OSC COIL RANGE 4 %

Short Wave Converter

This SW comverier tunes over 5 to 15 MHz approximately and also
enables an ordinary MW broadcast receiver to pick up stations
operating on the 19, 25, 31, 41 and 49 m broadcast bands.

Slgnals picked up by the telescopic aerial are directly coupled
into the acrial tuncd circuit as these signals will be quite weak,
necessitating a tight coupling. CV2 is the main tuning capacitor for
the aerial tuned circuit and CV1 is the aerial trimmer control. The
signals selected by the tuned circuit are coupled directly into the gate
of mixer transistor Q1, no coupling winding being necded here due to
the use of a JFET transistor with a very high input impedance. The
drain load for Q1 is a MW ferrite aerial, but it is used in reverse in
this application and is used to radiate the 1.6 MHz IF output of the
converter. This is picked up by the MW radio, which is placed near

the converter and tuned to a quiet spot on the band in the vicinity of
1.6 MHz. The position of the coil on the ferrite aerial is adjusted to
resonate L2 at the appropriate irequency and effect optimum signal
teansfer.

The oscillator uses JFET device Q2 in the source follower mode.
with positive feedback provided by L3. At the resonant frequency of L3
there s sufficient feedback to cause oscillation and CV3 tunes the
oscillator over a frequency range which is 1.6 MHz higher than the
range of the aerial tuned circuit so that the required difference fre-
quency of 1.6 MHz is produced at the outpul. Cb is a padder
capacitor which gives reasonably good tracking between the aerial
and oscillator circuits. Perfect tracking is not required since CV1 can
be used to keep the unit peaked for optimum results. €3 is used to
couple the output from the oscillator to the input of the mixer stage.
The circuit has a current consumption of anly 4 mA.
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Aura Saunds srv the first com, ¢ 1o, successfully market Wersi
Organs and Kits in the United m WMQ from modern
Showrooms, we offér a complete, unigue avening 3nd weekend tele-

phone support advice. We pride oursaives mmcf, 800 Indfvidus!
service. We market Wersi products tecidte * M MH’G simply the bast,
both in terms of quality and rahhbahm ﬂnm. Nm ropethar with & frosh
approsch, .are what have made Wersf one  lapding 0rgan manufecturers in
the work! 1odey. AURA SOUNDS AND H'Eﬂsf ~ \THE WINNING COMBINATION
Miustrated below are just 8 few of the wide range of organs in stock,

The SATURN W3T.

The ultimate transportable organ,
featuring sophisticated rythm
unit and builtdn WE RS! Voice.
30 or 61 note Keyboards
and 30 padais.

The COSMOS W5S
The baby of the range, a
great {nstrument at e great
price. There are many optional
extras and Cosmos can be esslly
assembled at home by the average
handyman.

The HELI1OS. Forhome or
professionsl use. Availabie as a
transportable model with

various options including 25-
podal clavier,

The GALAXY.
The top model of the range
with 2 full manuals and a 30
nota pecalboard. For looks and
sound, the effects are first class.

IMPORTANT
AURA SOUNDS have just been appointed marketing agents
for the range of Heath Electronic Kits in the UW.K. This
exciting range of ‘up-market” Kits makes AURA SOUNDS
more than ever before, the company to come to for advice f
and product choice.

AURA SOUNDS 14-15 Royal Oak Centre, Brighton Road,
Purdey, Surrey. Telephone 01-668 9733 and at

17 Upper Charter Arcade, Barnsley, West Yorks

Telephone (0226} 5248

THE PROFESSIONALS '

Please send me the 104 page colour WERSI catalogue
plus the NEW HEATHKIT BROCHURE & price lists
| enclose a cheque/P.Q. for £1.00

Name
Address

Sand to Aura Sounds Ltd, 14/15 Royal Oak Cantre, Brighton
Road, Purley, Surrey.

mi
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POWERFET AM

Some day all power amps will

3 wery low dhstortions. Borh g

S=Mgde addrhion of components

Very high guality BO wait and 120 wetl detgns {by Heaachs) affering wide bandwidths
corservativedy cated 3nd can Be usod wib supplics up
0265V One P.CB. sarvs DOth detiyns. and an BO walt unit can be upraded by the

AH units come with substantial hestsink Mounting brackets.

PLIFIERS

e made this way!

KIT €£11.08. BUILY £13.9%

PFABO PFA 120

80w mito BL) (Vy= = 500 120W into 80), (Ve =2 55W).
1THO < O 008%.. 1THD = 0 005%

5/N 120dB S/N 12008

KIT £99.85, BUILY £21.85
H1eom W 1o rated output a1 21 audio frequencees PEATSD.
4 oads.

e ovwrended tor .
A5w0. 45, 3mvnor0idgl Teansformer €18 (£2 plp)

Hi-#I ON TWO CHIPS
HA12017 (Presmp 0 00 1%
dissorion 8308 5/N = phang
dpplication) 80p, HA1397
(Powecamp 20 watls on B
C 02% dwtortien (typ) $98p.

Both with data and! gircurs.
VCA High quality degign offers
ditenuvanaon from Od8 io
-90dB. S/N 9048 THD
001%, BW. DC 1o 100KMH;
Completc component set gnd
cifcuit £2.50,

J. W. RIMMER

prof }

10r3 680p

Technicel enquiries 10, 367 Green Lanas, London N4 1IDY
Tetaphone 01.300 6667

e

vDSs | ID | ppiss Top TL082 S5

AN | man v ..EIEAT—I.B_,.__hn CAJYOE 2102 8op

. e0 15 10 88p 45p 2114 3a0p
80522 | N 80 [1s 0 80p  GACOSEN  4001B 47p
VMP4 N 80 |20 25 1280p 280p 40V11R 12p
VNIOKM | 'N 50 |os o ssp  OM2507 40138 40p
L A 60 [20 18 TSP CI40130p 710 25
2449 | P a0 |20 |r00 3400  NES20 148p 733 soOp,
28K134 | N 140 70 100 340p  NEBES 25p 741 18
7 i e T SADI024 18LOS  29p
1/p protected  tow selection. VN/VM. 96-page Depgn 10500 78112 29p

Can. 20p. Hewt i/ sk TO202 12p. 1092 8p. TOA 38p.

1.C. Sockers fow

8 pn 10p, 14 pan
12p, 16 pn 13p.
Low noee Resittor
set 10 ot each  E%.95.
E12. vatue trigm
10R o 108 730
WW, 5% CF rosn-

_Marshall’s

CA3080E 1081 29p

SCOPE TRACE DOUBLER
PCH

Bailt C/W shift. chan selec

choprate conirols and insiruc-
tons Usetul duplay trom DC 1p
10MHz. Runs from 9y banery

2uS ADC chip zet (DACOS
DM2502. MES29) wwih data €9,
HAJIB8 [Bridge amp. 1Bw from
car battery) With data 195p.

HA 1388 (Bndge amp, 18w from
<ar battery) With o31a 195p.

148 Quarry Street
Liverpooi 125 6H0
Tel 051-428 2651

NTC

N

Tests all sizes of baticries
including watch and camera
types. Abso tests lamps. fuscs
and continuiry

The addition of 2 4.5 10 9, voh
D adapror converts the X 10
into a wclul charger for all
sizes of NICAD batteries

¢ hytten

13.55_

imcl poxtage and VAT
Svitable AC/DC adapror

£3.95

N.T.C. SERVICES
33] East Prescot Road
Liverpool 1.14 2DD
051 228 3690

& Cr e s
10 Sy

A. Marshall {London) Ltd., Kingsgate House,
Kingsgate Place, |London NW6 4T A
Industrial Sales: 01-328 1009

Mail Order; 01-624 8582 24t service

We now supply the extremely reliable
and ¢ost conscious LEADER range ot

testgear
SINGLE T
4
] 1D 00
54
300
(400
{245 00
i
1 4]
»
A AR
600D
[y o0
22500
£2%00
179 oo
328 00
12.00
000
£11000
LIC W7 Tenvaror Chevirr €139 60
VAT 47 Asenasme (45 -]
AT &5 As £ %00
1300 " e {2900
AMA LT e & )
OM 21 DIF Wl fa3on
LIM §MOA Arsgenng tmpelaits Wrte € 4100
LPV B8R0 " RF Vower Muier € 00
LPV 8BRS  SWRWLO \Vein € 4400
LAL #95  Amcerng Cosre € 8500
CAL #90  Anterans Cousler i ar
LAC 890 Anrerns Cuvedier v drap

Please send larqe SAE for special
catalogue, Al prices exclusive
VAT/carriage

The new Marshall’s 80/81 catalogue is now
available. A veritable treasure house of
components, test gear, tools, etc.

Lots of old friends, but also many new products
including leader test gear, Crimson Hi Fi
Modules, Rechargeable Ni Cad batteries and
chargers (very competitive). More components
including SN74ALS series, new tools etc.
Avaiiable by post, UK 75p post paid:

Europe 95p post paid: Rest of world £1.35 post
paid.

SINCLAIR INSTRUMENTS
Digita! Multimeter
PDM36 £ 34.50
' OM235 £ 5250
" DM350 £ 72.50
N DMa50 € 99.00
Digital Frequency Meter
PFM200 € 49.80
Low Power Oscilloscope
SC110 £139.00

NEW
TF200 Froquency Meter
£145.00
TGF 105 Pulse Generaror
£ 85,00
CRIMSON ELEKTRIK HI Fit
MODULES
CES08B Power Amp £20.09
CE1004 - - £€23.43
CE1008 ' o £26.30
CE1704 £33.48
CEt708 - . £33.48
CPs1 Power Unit £19.52
CPS3 “ £23.52
CPS6 v ’ €30.00
CPR1  Pre amp £32.17
CPR1S Pre Amp £42.52

All Prices + VAT + postage,
packaging

Bon't forget! We also carry an
INPressive range of serni. corcductors
Iasive compongnts, electro
nechanical components, tools éle
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PROJECT

SPACE INVASION

GAME

You’'ve heard of the
beer you drink at
home — now ETl is
doing its bit to clear
the pubs with the
Space Invasion game
you play at home.
Will the social life
of England ever be
the same?

PRES

FLAY KEY:

- - = =
o=

Hardware design by Paul Johnson. Software by Mike Rose.

years must be the production of video games
Only a couple of years ago we were pushing our
five pence coins into the slot to play what was
laughingly known as tennis (two oblong ‘bats’ and a blob
that bounced all over the screen). Nowadays we can
pilot starcruisers into the uncharted depths of space and
zap the enemy with laser bolts, launch rescue missions
to the Moon, and engage in dogfights with agile aliens
who can fly rings round a cathode ray tube. Of course it
costs more than fivepence too! Video games have
probably led the field in showing the public that the
microprocessor is capable of better things than frighten-
ing Clive Jenkins
Life wouid be a lot better if you didn’t have to keep
feeding the coin slot to stay in practice, though, and as
usual ETl comes to the rescue. Yes, for the first time
anywhere we present a home-built version of the
country’s most popular pastime {all right, second most
popular). Before you glance across to Buylines and
decide we’ve got peculiar ideas about how to save you
money, it should be pointed out that you get more than
just a TV game. A TV game requires a microprocessor,
some memory, a graphics generator, a keypad and a UHF
output suitable for plugging into your television set
Amazingly enough these are also what you need for a
home computer Once you have the basic Space
Invasion game, you can expand it at very little expense
into just such a computer
Computer Systems

O ne of the fastest growth industries of the last few

ETI NOVEMBER 1980

designed by Tangerine |

Playing the Game

The game follows a fairly standard format. Fight
columns of eight saucers fly backwards and forwards
across the TV screen and slowly descend while you take
potshots at them from your laser base at the bottom of
the screen. The base may be moved to left and right to
aim at the enemy and to dodge the bombs they are
dropping on you. If they hit you, your base is destroyed,
but there are defences for you to hide under — these are
gradually whittled away by the alien barrage. [Your laser
bolts can cancel bombs as they fall) Everything gets
faster as the number of aliens decreases, and when
they’'ve all been wiped out, lo! another fleet appears.

Scoring is as follows: Top two rows — 50; Next two

40; Next two — 30; Bottom two — 20. Every time you
blast a saucer, its score is added to your total
Occasionally a huge saucer flies across the top of the
screen; it doesn’t drop bombs and hitting it scores 100
points. There are fousr numbers displayed at the top of
the screen, and from left to right they are: score this
game, number of saucers left on screen, number of bases
you have left and highest score during this session. You
start off with three bases and are awarded an extra one
for every two thousand points, but you can’t have more
than four at once.

The swifches are provided to select one of four
levels of difficulty — these are set to either D0V or 5V
and provide a binary input, 00 for easiest level {slow) and
11 for expert (very fast) .
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PROJECT: Space Invasion Game
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' SPACE INVASION |
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The face of the Space Invasion. The simple controls are reset, start (play), held,
fire, left andright.

HOW IT WORKS

Although the circuit diagram looks hideously complex, it falls
quite naturally into various basic blocks which can be examined
separately. The heart of the system is IC15, a 6502 micro-
processor. This can be seen at top centre of the circuit,
surrounded by its memory and address decoding chips. Below
these are the chips that generate the graphics for the display. The
1/0 port for connecting the main board to the keyboard and
sound generator circuitry is on_the right. Finally, the entire
section on the left produces the timing signals required by the
microprocessor, as well as al! the synchronising signals which
must be mixed with the video information before it is passed to
the UHF modulator.

The master oscillator is formed by three of the inverters in
IC1; the frequency of operation is set at 6 MHz by crystal X1, IC2,
1C3 and IC4 form the complete counter chain for generating all
the timing signals and refresh addresses — the various additional
gates and flip-flops decode the counter outputs to provide these
signals as follows.

1C3 is reset by the output of 1C7a; this controls its count
length. Three of the outputs of 1C3 are decoded by 1C8a and IC9a
to produce the line sync pulse, which also clocks the line counter
1C4. The line blanking pulse is produced at pin 6 of IC11a. The
count length for 1C4 is controlled by the reset pulse derived from
IC10a, and IC10b produces the frame sync pulse, The frame
blanking pulse is produced at pin 8 of IC2b. The frame sync and
line sync pulses are. mixed in IC7c; the frame blanking and line
blanking pulses are mixed in IC8¢ with the video information
from the character generator circuitry.

The timing signals for loading the character generator IC18
are produced by 1C5 and 1C6.

The line blanked and.frame blanked video is mixed with the
sync pulses by diode ‘OR’ gate D2, D3. R5, R6 and R7 ensure that
the various parts of the composite signal have the correct
relative amplitudes before being fed to the input of the UHF
modulator. The modulator requires a supply voltage higher than
the 5 V that powers the other circuitry — this is derived from
chopper transistor Q1 which is driven by one of the outputs of
counter IC3. D1, ZD1 and C5 regulate the voltage from Q1
collector to 6V8.

1€12, IC13 and IC14 form the address and control signal
selector for the memory. This switches over at the processor
clock rate and allows both scteen refresh and microprocessor
access to occur at full speed without mutual interference. 1IC20 is
the ROM chip; the RAM is provided by 1C16,1C17, and IC21. The
data output of the RAM is processed by 1C22, 1C23 and IC24 to
produce the graphic pixel cells. 1C28 selects either graphics or
alphanumeric mode for a particular character cell position.

1C26 and IC27 provide the /0 port to read the paddle
switches and drive the sound generator.

A unique feature of this game is the provision of a
hold switch. If you want to go to the loo, or answer the
phone, you can freeze the action in the middle of the
game and carry on where you left off when you get back.

Objects and Computers

The object of the game is to score 999,999 points! If
you manage it a suitable message appears on the screen
but we’re not going to tell you what it is — play the game
and find out for yourself, if you can. You lose if:

1) You lose all your bases before reaching 999,999,
2) An invader touches your laser base;
3) An invader lands on the baseline.

If you already own a Microtan 65 computer than it
isn’t necessary to build all the hardware for this project
— you simply run the Space Invasion software on your
existing machine. Sound effects are optional and require
the additional circuitry shown in the diagram. The
special hardware may be added by connection to the
cable socket. All the possible configurations for getting
Invasion onto your TV screen are given below.

1) Invasion PCB + Hex keypad + Invasion PROM

2) Invasion PCB + special Key Unit + Invasion PROM
3) Microtan 65 + Tanex + Invasion PROM (in position
E2) + Hex keypad

4) Microtan 65 + Tanex + Invasion PROM + special
Key Unit

5) Microtan 65 + Tanex + 2K RAM + keyed-in
software + Hex keypad

6) Microtan 65 + Tanex +
software + Key Unit.

Note the use of a Hex keypad — this project will not run
with an ASCII keyboard.

2K RAM <+ keved-in

Inside the box, the main board is fitted into the right- hand side, connected to
the sound effects board on the left by ribbon cable, The power supply board is
squeezed in next to the transformer. The two switches on the rear panel select
the level of difficulty.

ETI NOVEMBER 1380



The screen display. This unfortunate space traveller has just been zapped by
analien.

Construction

Tricky bit first. The main board is double-sided but it
isn't necessary to solder components on both sides
because the holes are plated through {sighs of relief). Fit
the links and the discrete components first, being careful
with the polarity where necessary, then solder all the IC
sockets in the positions shown in the overlay diagram
You’ll tind there are more spaces for sockets than there
are sockets but don’t panic — this is to allow for later
expansion into a computer as mentioned earlier. The
UHF modulator is fixed to the PCB by soldering the case
tags to the large pads provided — make sure it’s the right
way round. Now, double-checking both device type and
orientation very carefully, plug the |Cs into their sockets.
Fit two lengths of wire for the power supply connections
(these solder directly to the copper track) and the main
board is complete. Check it again.

Well, there's still a long way to go. We have a score of 480 with 49 aliens still
coming and no bases leit. But we did better than the last astrogamester, He
only scored 20.

With a flying saucer zooming across the top of the screen, one alien has just
launched a missile. Hit your left or right button quick! Or try to blow his (ils)
missile off the screen.
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Operating Differences

The UHF modulator for either version of the game is pre-
tuned to Channel 36. Plug into the aerial socket, select a chan-
nel and adjust the tuning until the picture appears. If the game
has been switched on without ‘Reset’ being operated, the
screen will contain garbage.

If you are using the basic Invasion PCB, then
operating the Reset switch brings the system into the
‘ready-to-play’ condition. If you are running the software
on the Microtan 65, use Reset to gain access to
TANBUG. The PROM is assembled to live at E800 (Hex),
and the listing for the RAM verslon is assembled to live
at 400 (Hex). So for the PROM version, typing GE80O
brings the game to readiness by moving to the start
address. With the software keyved into RAM, type G400.

If you are using the Hex keypad, the following keys
are equivalent:

0 = PLAY

4 = BASE RIGHT

8 = BASE LEFT

C = FIRE

SHIFT = HOLD

Hitting any of the keys except HOLD removes hold
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Now you can sit in front of your telly and make your living
room a safe haven for the human race. For details of the
modifications to produce a home computer, watchthis spacel

BUYLINES

Tangerine Computers Ltd can supply the ETI Space Invasion
project built for £99.85 all inclusive (or £80.85 in kit form). The
sound generalor and keypad section is available built for £20.55
all inclusive (or £15.38 in kit form).

If you want fo shop acound for your own components you
can get the main Space Invasion PCB only for £21.15 all inclusive
and the sound generator board for £5.60. The ROM is avallable
for £37.75 all inclusive.
| A case with internal PSU will be available from Tangerine
soon. Contact them for the latest information on availability and
price. Tangerine Computers Ltd, Forehill, Ely, Cambridgeshire.
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PROJECT: Space Invasion Game

OUTPUT .

UHF
ODULATOR

0

Wy NN

Fig.2. (above) Component overlay for the main board. All the chips face the

same way.

[ 4 ™ ool

Fig.3. Component overlay of the power supply circuit. The heatsink Is a type
Tv4, available from Watford Electronics.

PARTS LIST
Capacitors
1 1000u 25 V electrolytic
C2 470n polycarbonate
Semiconduciors
IC1 7805
BR1 1.6 A ‘In-Line’ package
Miscellaneous
m 09V@I1A
sSwi1 DPDT miniature toggle
heatsink

PARTS LIST

Resistors all Ve W 5%

R1,2,4,89,10,11,12,13,14 1.0

R3 10k

RS 470R

R6 220R

R7 75R

Capacitors

C14 10n ceramic
2,3 100p ceramic
C5,6- 47n disc ceramic

C6-16 are decoupling components, one for -each column of ICs.

Semiconductors

IC1 74L504

IC2 741873

13,4 7415393

IC5 74L521
1C6,11,28 741574

1c? 740508

IC8 740811

1c9 741586
1€10,19 74L500
1€12,13,14 7418157
1C15 6502

1C16,17 2114

118 DMB678BWF
1IC20 2716

21 2102
1€22,23,26 7418374
1C24 7418251
1C25 7418138
1C27 7415244

Q1 BC184

D1 6V8 400 mW
D1-3 IN4148
Miscellaneous

CH1 100 uH choke
X1 6 MHZz crystal
UHF modulator UM1T111E36

Next month, we conclude the ETI Space Invasion Game with

PCB, case, 14:pin DIL socket (x13}, 16-pin DIL socket (xB), 18 pin

constructional details of the sound effects board.

DIL socket (x2), 20 pin DIL socket (x4), 24 pin DIL socket, 40 pin
DIL socket.

ETI
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nmm Fitzroy House, Market Place,
Swaftham, Norfolk, PE37 7QH.

TEL :(0760) 21627 TELEX:817912

DORAM ELECTRONICS LTD VAT Reg: 324 5604 75

- A PROJECT PACKS

Projects for beginners

Clap switch (79026) Responds from a hand ¢lap to switch on an electrical appliance £6.60
Simple Socund eftects (7907T) Strange noises froma very simple circuit loudspeakerincluded. £5.70
Pools predictor (79053) An analogue computer that may win youa tortune, £8.15
Talk Funny {80052} A ring modulator circuit that produces very strange results when fed with 8 human voice. £9.60
Pest Pester (801 30) An elactronic insect repellant. £2.35
Steam train sound effects (80019) Simulates the sound of steam and whistle. £6.50
Electronic Nuisance{BD0O16) Makes anannoyin? noise, but oniy inthe dark! £3.85
Cackling Egg timer (9985} An egg timer with a difterence. it clucks like a hen £7.20

New projects

Melody Maker(80502) An alectronic musical boxthat can play27 tunes with organ or piano like quality, £23.50
Transistor Curve Tracer{80128) Intertace with your scope to dispiay I¢/Uce characteristics on the screen. £2.40
Llnea_ar.Thermorneter(Bm 27) Simple but ettective meterreading thermometer using a diode as sensor. £13.45
Precision Power Unit(B0514) Produces accurate reference vollages at presetable current limits up to 2 Amps. £48.65
8KRAM + EPROM card (801 20) Various versions with upto-t 6K ol EPROM. POA
Audio projects

Top-preamp (8003 1) Mini all IC preamplifierfor use with most poweramplifiers. £34.40

Topamp (80031) Hydrid audio power amplifier uses Philips madules for high fidellty pertormance. Two power levels
OMA31 (output 30 Watt) £18.50

OMS61 (output 60 Watl) £33.40
Stentor(79070) A high power portable amplifier for PA yse. £30.00

Assistentor (7907 1) A preamplifier designed for Stentor which can also be used as a speech compressor for radio transmission £7.00
Parametric Equalizer (9897) A modular system of consfruction 1o sult your equalisation requlrements Filter seclion (8897+1) £6.45
Tone section (9897+2) £5.20
Elektomado (9897) A single boarddesign that can be used as ither a single 100 Watt amplifier or two 50 Wattampliliers £19.50
UAA180 LED meter(9817) Atwochannel voltage display unit. £13.00
Peak Programme Meter(9860) To be used with UAA180 LED meterto give PPM display. £3.70
Audio Analyser{8932) An analyser that can pin point the deficiences in an audifchain. £14.80
Stereo dynamic Preamp {805 2? A low noise high quality dis¢ preamplilier. £5.20
STAMP (80543) Supertiny amplifier with up to 1 Watt output £3.75
Consonant{9945) Ahigh quality audio control amplifier. £34.65
Preconsonant (9954) A preamplifier for the disc input of the Consonant £5.75
Luminant{8949) Atwo channel LED display designed to show output levels in the Consonant system £20.70
Car projects
CarBattery Charger (7951 TIrReln‘able and safe chargartorall types of lead acid battenes. £21.70
Transistor ignition (80082) The most significant advantages of othar systemscombined inone £20.45
Dipstick Probe (801 02) Direct warning of high ol temperature. State long or short dipstick required £11.25
intelligent Wiper Delay (800B€) Can be set 1o produce delayed wipes at any predeterminedinterval £15.85
Battery Protection (80109) Automatically switches off the head tamps of a parked car. £5.15
Battery Voltage Indicator (B0101) LEDs indicate the condition of your battery. £6.85
Active Car Aerial (BOO1 8) Improves the sensitlvily of AM and FM radio reception inyourcar, £13.85
Music projects
Chorosynth (B0060) A cheap mind synihesizer. Sendfordetais £57.80
Elektor Vocoder{80080) The tirst Vocodar designad to be builtinkit form. 10 Channel modular construction £162.50
Analogue Reverberation Unit(9973) Uses a SAD 1024 which can proguce a delay up to 100mS. £27.70
Gultar Preamp (77020} With three tone controls. £6.50
Projects for the home
Touch Dimmaer(78065) Room lighting controlled by a single touch. £6.80
loniser(9823) Produces a high concentration of negative ions. £9.55
Loudspeaking telephone amplifier{9987) Amplifies without direct connection. E:: ; -gg

Proximity Detector (8974) Detects by eloctric field change movementin a room.

Our Project Packs include the electronic components, the PCB, sockets and solder together with
assemblyinstructions. Cases, knobs etc can be supplied as extraitems if required. This is only part of
our wide range of projects. See our catalogue for details of other projects that we can supply. You
can also ring our number between 12.30 p.m. and 1.30 pm. any weekday for a recorded
announcement of any new items we have available. Send 4ﬂp for catalogue

l-s'lgw TO C:‘FIDER

nd a cheque or postal order to DORAM

ELECTRONICS LTD or write or ring with your = NAME
ADDRESS

Access account number, Alt our prices Include VAT,
Overseas customers please deduct 15%. Please
add 40p to your order for postage and packing. An
answering service is available to take your orders
outside our normal office hours Mall Order service

B a de boer company
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AMPLIFIER

This must be just about the
simplest power amplifier that

a few components and a free

/ {

ou’re likely to come across — ;
Y

1

’ !

PCB. No excuses for not building this one. Circuit desigh‘bT—"’

Keith Brindley.

amplifier and you'‘ve got 15 minutes to spare, unpac
your soldering iron and ETI Multi-Option Board.
That's all it’ll take to get your ET| 2 W Power Amplifer up
and running
We aren’t claiming total originality for this circuit.
The donkey work, of course, is all done by the well
known and loved LM380 power amplifier IC. This chip
eliminates the need for preset adjustments of any kind,
and distortion and output noise are so low as to render
the circuit virtually in the “"High Fidelity” category.
Only four other components are needed to complete
the amplifier, which will provide the builder with a fine
device; needing only a power supply of between about
918 V DC (ideal for battery operation) to get things
oing
E For those interested in technical specifications,

If you need a simple-to-build, inexpensive power

HOW IT WORKS

The whole IC can be regarded as a simple op amp with a power
outpul stage 1agged on at the end. Pin 2 is the inverting input and
pin 6 the non-inverting input. To these can be added the uysual
feedback connections 1o tailor galn and frequency response as
requlied, but internal resistors tie what would be the open loop
gain to a flat ratio of 50. So with no feedback resistance, a fixed
gain of 34 dB occurs whatever the input.

The output stage is a class AB, quasi-complementary pair,
emitter-iollower. This keeps crossover distortion to a minimum
whilst also malntaining quiescent current at less than 15 mA. This
latter fact allows satisfactory battery operation, with low
distortion.

R1 and €2 form a Zobel netwark, which effectively suppresses
3 possible 5 to 10 MHr small amplitlude oscillation which ¢an
occur during the negative swing into the load. Obviously the
oscillations are not in the audio range nor will they pass through
the speaker [due to coil reactance), but nevertheless they can
cause power loss and other problems in an RF sensitive
environment,

you'll want to know that the IC features an internally
fixed gain .of 50 (34 dB) and an output which
automatically centres at half supply voltage. The output
stage is short-circuit cugrent-limited and thermal
shutdown in the chip prevents overheating-to-damage
point — it turns itself off if it runs a temperature, takes
two aspirins and calls you when it cools off again. 50, it's
safe to assume that the amplifier is just about idiot-
proof!

Construction

Nothing much to comment on here. It's all
straightforward. }ust make sure the chip is the right way
round, as should be the power connections (shown on
the overlay).

+ 7018V O

INFUT NOTE
1CY 15 LM38D

Fig.1 Circuit diagram. Pins3,4,5,10,11 and 12 are Joined internally.
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AN CATAPAYY

» VVV N

PROJECT

PARTS LIST Ls1
Resistor "4 W 5%
R1 2R7 +Ve
Potentiometer
RV1 2M0 logarithmic

—— Y

Capacitors
C1.2 100n polycarbonate
C3 100u 16 V electrolytic

Semiconductor
1C1 LMm380

Miscellaneous
L$1 BRO Loudspeaker
ETI Multi-Option PCB

Fig.2 Componentoverlay.

BUYLINES

A simple project with few components. You shouldnt meet with
any difficulty in obtaining the components. Have a look at the
major suppliers advertising in this issue.

ETI

Guess who builds this great

Logic Probe.. YOU!:, £11.92

With this easy-to-build Logic Probe Kit from CSC and justa .. —— ——

few hours of easy assembly—thanks to our very descriptive | 2. TS

step-by-step manual—you have a full performance logic 5‘1"- | ~0£2 | complete,

probe. 53?..1 0. Bilion=7 | easy-to-follow
With it, the logic level in a digital circuit is indicated by light [ ¥ " I-_» AN "':Sf'“c":"sh.

from the Hi or Lo LED; pulses as narrow as 300 nanoseconds |} “';,:_9:' = | R Yo o?,?,,’}?gh?;,;'fei,_

are stretched into blinks of the Pulse LED, triggered from o] By I

either leading edge. You'll be able to probe deeper into logic [ 1 7 2 ~—
with the LPK-1, one of the better tools from CSC.

CONTINENTAL SPECIALTIES CORPORATION ' D IR BN G B BIN D I B IE G U 0 I S @D G
CONTINENTAL SPECIALTIES CORPORATION. DEPT.9Z

l Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex. I
Name — —
I Address l
C.S.C. (UK) Limited, Dept. 92 ing PAP 800 15% VAT | | enclose cheque FREE Catalogue l
Unit 1, Shire Hill Industrial Estate, LPK-1£14.86 | 5o e ] tick box ]
Saffron Walden, Essex. CB11 3AQ Phong your order with Access, Bartlaycand l
Telephone: Salfron Waiden (0799) 21682 or American Express Card No. = Expirydate ‘
Telex: 817477 C L T P T T T T T T 1T 11 ITT71
ETI NOVEMBER 1860 73




' Quarntum
i - Electronics

ALL PRICES ARE EXCLUSIVE OF VAT

B T i >

RecuuTons|EE IR PRE-amp MODULE £63.50, BUILT £92.00

AC129 ;gp 88;;; ;:?g :go | 74191 402% The Mos! cost-ettact ve pre-amphiber svailable. 1 provides a perdect maich for any Cartedge.
3op BF179 15 w" 74102 4026 conl Of Magnetic snd Bls0 Bccoprs Julary and 2: or 3-head tape machine with
gop BF 183 7824 wp | 74193 <027 outstanding wchaical perormance trom an elegent cagunt canhgurateon. \We aleo have

P BE200 7808 ‘mp 74194 L2028 scparate masny upplies tor me preampbbicr in kit lorm and ready-buiit and module/
BF336 A lus: 74L500 4029 hartware 10¢ Mowing ooil hesd mps., )
BFX30 79151080 | 7er0s 130l aae « COMING SOON: ACTIVE CROSSOVER »
BFX8S 7918 105p | 74
BFveo e lmeldS 1ab o POWER AMPS: KITS FROM £100.50
Brva1 e 130/ 4043 BUILT £151.00
BFY&4 LMA20T12 1050 ‘.°| ﬂg Tnera are storeo and mano ‘domentic’ powae gmpiitlers trom 45w o 200w /8
o [8FYDBO LM320T15 1058 1.B: 1049 otwmg, ready bailt of in kit form. The ks uie built and tested priftéd crcun bosrds and
8sx19 LAA20TIS 1050 24p| 4080 réquare only simple 8ssemtily 3rd pOIN-10-point wiring
.stgiA LMGZIK 4500 89p| 4051 Easmplary specification includes LR, tess than .01% at TKHL, slew rate grearer than
8L20 L4A340TS _ 80p 240 4052 V7S, noise greater than 110dB. fully protected agamut overkoad, unconditionsiy
£Y2ne LM340T12 605 28p| 4053 slobh

QC29
0C43 LioTia 500 piaA i 4SW chennet: kit, P2, £100.50; built. 202D £151.00

£y 2601 4070 110W / channel: kit, P4, £126.00; built, 204D £185.00
2NY132 990 4071

v 7ai303 700! a3 POWER AMP MODULES AND SUPPLIES

i 1 pri] QF 1708. 1704, £31.96 ;

2N2217 ¢
IN2219A :g;: QE 1004, £20.69 X 3
Firrrdl |
2N2368 | -
2N2369 .
2NZBI4A
2N2904
| 2NZ2DO4A
2N2ggg
2N2
2N2926Y , - [ M1504, 1508, £35.78  M2603, £50.28
g:ggi;gg 99p | 4446 M3854, £26.00 M2308, £53.96
b |2n3442 110p | 4402 We ofer 3 wide range OF powsr smplifser Modules 10 Suit virtually any apphicstion with &
2N3T02 :159 i 4511 performance that i unbesiatle a1 the price. Usng circuitry basscally dentical 1o our widely
2N3704 15p | 4592 scclaimed ampitiert abowe, They Bre avzilable in both the popular "L’ bregke versions for 80
2N3705 115p | 4514 1o 1 YO ‘module rating’ for mecmm duty use and also in high dissipation formats using
2N3708 |95D 4515 sepiorale heatsinks tor uttimaie relisbllity a1 up to 260W r.m._s. Maiching power wupplies
2NI70GK  3p gg: :-;’;g using loroidal Imns! ormars favailabic soporately up to SOOVAI) sre avadabic
p | 2n3068 ;
2N3906 1452 e % EXCELLENT TRADE PRICES »
ZN‘M!} 59p | 4533 Wi ai30 bua rock mounting power amphfiers. wo-assemblies and specist moduies W
FL TV 600 | yaiq 159p | 4555 tndindus! specrications Plsasa wlephone with your engquiry.
Ao VAT 7470
7472
7474 4
pr— o) i NEW DELUXE SPEAKER KITS
7480 14
A 200V, 4o | rasz ".'g | B
42 600V . 60p | 74p6 69p
BA 400V . 60P | 7491 41 DIL SOCKETS
6A 600V . &8p | 74g2 Mp| oin
BA 400V . 56p | 7193 360 14 oin
BAGO0Y ... 72p | 7454 30|14 pin
10A <00V 720 | 7495 4011 190 1 20 pin
10A 600V B40 | r4y00 4012 15024 pin
15A 400V . 108¢ | 74107 4014 2901 40 oin
15A 600V 1260 | 74124 4015 T30
wen inteenat | 74122 4016 a2p
thgpe: cac | 74123 4017 73p
4A 200V .. BEp | 74145 4018 90| s1p02
4A 60DV TS5p | 7a)54 80p | 4018 5P| 2114
g: 3003: ;gn 74157 80p 3';‘0 agn Aper C
p | 72181 &5 1 83p| 41
125Red  Bp| BA 400V . S0p ° :;:L 3 SY{SS?JG !
125 Green 12p| #A 600V . B5p d SYSTEM 4
1:5:« nw:g: :3:;&9: ,332 BRIDGE RECTIFIERS m SYSTEM 2 ;
> Green 100 154 400V 1200 sov 100V 200V 400V 600w { Il £89.00
Oisplays 154 600V 138> ::A ;}An 3;” 230 lgo :o 3«792 ‘ 733: PRICES PER PAIR INC. BAFFLES
704 110p i 429 500 5‘: 60: “: 2932 43500 Have you wondgred why the $xisbng sources of speskes lits oiter & bewildaring choice of
160p | Pricoy corcect basa ‘389 Mgo 1500 1700 2200 systlems parhcularly combinations of 200mm tiass unit and tweeter? Don't Biey Rnow
160pl » hme of going l B which ones are best? 1 sq, why bother with {he rest! Well we have sorted out these super kita
160pY ro prevs {areacy moditiad 30 you £an order in contidance, knowing you get our lull endorsemen of their perfarmance
& = ord vatue  The kits sncorporaie professionally finished front baffles with the derve unils
RETAIL SHOP AND MAIL ORDER k:. gge ggg; aireacty moumed 30 gl the fiddly work s done tor you, Al that is lett 30 30 15 Lo Make 3 SiMpha

WE STOCK A WIDE RANGE OFf Ms 1882 625p bou, Cresenvar networks, fuem 8nd terminald are included Systems 1 and 2 use ¢ 200mm
* Semiconductors « Resistors Capacitors « Soldering ::‘s’:m ?57;" da:‘e rw:!;r"‘-w :‘San Audpx Systeam 2 Dleg\q 3 reil;- uol::zﬁ ':S‘,,'.:
E%] [ sastically recommaend. System 3 s 3 compatiteve J-way | usang Seas boss a
irans & toois + VERO producis » OK Machine ToolCo. :e';"::;z?dm 4 S Acolan twedter eI Ao ipo1Riiria B ABAY o i bbtiom ol e el ek
Products » Microcomputers & Peripherals including 151 impediate | dows System &, pndoubledly the best kil on the market, using a Volt 250mm bass diives
Nascom, PET, Sharp. I5p P & P_ VAT | desoatch whes :um 8 Zﬁmnm\.A‘BR T ill'«nbv.uv halmu |a|lso :pdpl‘.dl @ modihed Pooriess mid and gon
b g 1360 an twuater. We will 850 D& ratdiling $elect rive s at COMpeTive PHices, ¢.9 SON
Large range of Microcomputer books additions! | s1ocks Ly OO bass, 20B 26504 €£13.50, 26mm tweeter H0100025. €6.00.

All our prices inchude V A.T_ ang dehivery. €Xp0n no probicm — please send for » specibic

lN?ERFACE CD{PONENTS QuObe by retum. All eguistrment Can be wired lor 110V mams Pleste send 2 large S AE o

Ll
OAKHELD CORNER . SYCAMOH HOAD AMERSHAM CKS HP6 GSU doliar bill for our tull ntormaton and reveeve FEpniNt
TELEPHONE: 02403 22307. TELEX:837788 PLEASE NOTE THE ADDRESS OF

; OUR NEW LARGER PREMISES:
Wrile, telephone or call. Access or Barclaycard accepted .
S SN 8 ALBION STREET, LEICESTER
\ Tel: (0533) 546198
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B.K. ELECTRONICS

A SOUND CHOICE

* PROMPT DELIVERY * PRICES INCLUDE V.A.T. * AMPLE STOCKS
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

STEREO CASSETTE TAPE DECK -
ASSEMBLY. Comprising of 8 top panel
assembly snd tape mechanism coupled to
8 record /play back printed board assem-
bly. Fos horizontal ingtaligtion into cabinet
of console of own ¢hoice, Brand new,

ready built and tosted. Festures: Pause
control. 3uto stop, 3 digit tape counter.

iluminated 1win YU meters with in-
dvidual level controls, twin mi¢, input
sockets, AC erase system, LED record
indicator. (Separste power nmplifigr re-
quired_) tnput Sensitivity: 6 MV (with
level control set ot Max). Input Imped-
ance: 47 kDhms. Output Lavel: To both
left and right hand channels 150 MV

Qutput Impedance: < 10k. Signal to
noise ratio: 45 dB nominal, Power
Supply Requitements: 12V AC at
300M /A Comnectdons: All conneclions
to tho unit are via a wander lead termin-
‘sted with a nlne pln plug {socket pro-
vided). Dimensions: Yop panel — 11Vin
x §%in. Mechanism fas through a cut out
§%in x 10%in. Clearance required under
1op panel 2%in. Supplied complete with,
circuit diagrem etc. Price £30.50 plus
£2.50 postage and packing. Suitable
masns 1 2-volt transformer, £3.00.

GEC AM/FM STEREO TUNER
AMPLIFIER CHASSIS. Originally
designed for installation int® a music
centre. Supplied 88 two separate built
and 18516d units whech are easily wired
together. Note: Circuit diagram and
interconnecting wiring diagrams sup-
phed. Rotary Controls: Tuning. an/off
volume, balance. treble, bass. Push.
button controls: Mono, Taps, Disc
AFC. FM (VHF), LW, MW, SW Power
Output: 7 watts RMS per channel. at
betier than 2% THO Into 8 ohms. 10 LED sterss beacon indicator. Price
watts speech and music. Frequency  £21.50 plus £2 50 postege and pack-
Reaponsa: 60Hz-20kH: within = 3dB.  ing

Tape Sensitivity: Outpul — typically
160 mV, Input — 300 mV for ruted
output. Dise Sensitivity: 100mV (cet-
amic cartridge). Radio: FM (VHF)
87 BMHz — 108MH2. Long wave
145kHz — 108kHz. Medium wave
620kHz — 1620kHz. Short wave.
6 8MH: — 16MH2. Size: Tuner —
2%in x 16in x 7% in approx. Power
amphilmer — 2in x 7Vin x 4'%in approx.
240V AC operstion. Supplied complate
with fuses. knobs and pushbutions, and

6 planc type keys

JVYC TURNTABLE. JVC Turntsble
supplied complete wath an Audeo Tech-
nicp AT 10 stereo magnetic cortridge.

* 'S’ shaped tone arm,

* Beilt driven

# Full size 1 2in plarter

* Precision calibrated counterbalance
weight (0-3 grms )

* Anti-skate (bias) device, Nylon thresd
weight.

* Oamped cueing lever

w240V AC operation, (S0HZ).

* Cut-out tempilate supplied

Size — 12%in x 15%in (appron)

Price £28.50 plus £2.50 postage and
packing,

This de-soldenng pump made to 3
very gracting specification Is ideat
for 1he removsl of smalt com
ponents from panted circuit boards.

otc. Comes complete with spare
PTFE tip. £5,30 post iree

SCOTT AM/FM STEREO TUNER MODEL 516. This Scott tuner is one

of the top American makes and is oHtered a1 B very realistc price, Features: & =
FM tuning range B7.5 to 10B MZ & AM tuning range 535 to 1605 kHz »

Usabie FM senartiwty 8. 20BF 2.2V % 300 ohm & 76 ohm Aerlal Inputs for DERSOLTERNG PUNE

FM = Signal sirength tuning meter * Stereo beacon indicator & Ferrite aerial ¥ |

for AM # My switch. 10 diodes. 9 transistors and 3 ICs. Size: Height Sin zr- o e -
‘Width 14%in. Depth 12in, Sdver front panel. Black bady. Madern stacking
format. Sultable for 240wvolt SOH: AC operation. Special Price £40 posiage
free

PIEZO ELECTRIC TWEETERS — MOTOROLA

Jow the Pie2o revolution. The low dynamic mass (no voice coil) of a Piezo
tweeter produces an smproved transent response with a lower distortian level
than ordinary dynamic tweeters. As a crossover is not required these unils can
be added to existing speaker systems of up 10 100 wans (mose st 2 put in
series). FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH

FIRE ALARM CENTRAL CONTROL UNIT (S.T.C.)
ideal tor Fire or Burglar Alarm Systems

Aesponds 1o narmally open of closed
switches {0 smoke detectors otc |

»

TWEETER.

Type 'C' Type 'D

Typa A’

VISA
[ o )

Type 'A’ Jin round with removable
wire mesh. Ideal for bookshell hi-fi
speskers. Price (Type ‘A’) £3.75 sach;
Type ‘B’ 3%2m super horn. For general
pufpose speakers disco and PA sys-
tems, etc. Price £4.80 sach.

Type "C° 2Zin x 5in wide dispersion
horn. For hi-fi systems and quality disco
etc. Price £6.20 each.

Type ‘D" 2in x 6in wide disparsion
horn, Frequency responss extending
down to mid-range (2000 ¢/s) suitable
for hi-fi systerns and quality diaco. Price
£8 each.

Post and Packing, all types., 15p each
stor SAE for Plero leaties)

* Complete with an internal EXIDE a0 acud
accumulator (dry charged) az 2 Back-up for
mains (ailure, Thet s thelie chafged

* 6v-2 smp output for Fre/Burglar alerm

an
# Reset button for silencing Fue/Burglar
alsrm
& Interral buzres which sounds i re-sat bution
it pressad untd initiating wavich is cleasred
& Wsll mouning, compiers wath rad case
spprom 117 x FWH R 4
* 240v AC cperation.
Price €18.50 ¢ £3 postage and paching
LOUDSFEAKER
High quality full range 8" loudspeaker
10 watts RMS 80HM. Rolled surround
with aluminium gertre dome.
Price £3.75 each + 75p Posage and
Packing each

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY

ETINOVEMBER 1980

# SAE for current lists. * Official orders welcome.  All prices include VAT, % Mail order only. * All items packed {where applicable) in special
S energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572




DESIGNER'S
NOTEBOOK

In this month’s ‘Notebook’ Ray Marston explores the mysterious
depths of ‘zero-voltage switching’ of mains power and looks at
some practical applications of the CA3059 ‘zero-voltage’ IC.

to a load — either via a mechanical switch or via a
solid state switch such as a triac. Mechanical
switches are fairly stow acting devices: they suffer from
severe arcing at the moment of switching and generate a
great deal of RFI (radio-frequency interference) at
switch-on and switch-off. This RFI can often be heard on
domestic radio and TV sets and can cause
malfunctioning of delicate electronic equipment
Triac switches are fast acting devices and do not
suffer from arcing problems. Nevertheless, they are still
capable of generating considerable RFI at switch on.
why? As the triac turns on, the toad current may rise
from zero to several amps in a mere couple of
microseconds: since this current flows through the mains
wiring, the wiring may radiate a great ‘splurge’ of RFl in
response to this heavy surge current. The magnitude of
the RFI is proportional to dlfdt and can be reduced by

T here are two basic ways of switching mains power

(=]
+00u

either reducing the surge current amplitude or increasing
the surge current rise time, or possibly both: once the
triac has turned on, the subsequent large ‘rise time’ of
the 50 Hz mains signal causes virtually zero RFl even
when load currents of tens of amps are being drawn.

Zero-Voltage Switching

Thus, the degree of triac switch-on RFl s
proportional to the value of instantaneous mains voltage
at the moment of triac turn-on. If a 100R load is being
driven from 230 V AC mains, the surge current will be
3A25 if switch-on occurs at a ‘crest’ value of 325 V, or
mere 325 mA if switch-on occurs at a ‘near zero-
crossover’ value of 3V25.

Triacs are self-latching devices. If they are turned on
by a brief gate signal, they remain on until their main-
terminal currents fall below a minimum ‘holding’ value

Fig. 1 Internal circuit and minimum external connections of the CA3059
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Fig.2 A simple mainsswitched zero-voltage switch. Cx may be vsed to
overcome latching deficiencies of some triacs.

of a few milliamps, They automatically turn off at the
end of each mains half cycle as their main-terminal
currents fall to near-zero. They can be turned on near the
start of each half cycle as soon as their main-terminal
culrrents are capable of exceeding the minimum holding
value,

Thus, a triac can be persuaded to generate virtually
zero switch-on RF| by feeding it with gate current only
when the instantaneous mains voltage is close to the
zero or cross-over value at the start of each half cycle.
This technique is known as ‘zero-voltage switching”
Special zero-voltage triat-driving ICs are available from
a number of manufacturers. One such device is the
CA3059, manufactured by RCA.

The CA3059 Zero-Voltage
Switch

The internal circuit and minimal external
connections of the CA3059 zero-voltage switching IC are
shown in Fig.1. The device is housed in a 14-pin DIL
package and incorporated DC power supply circuitry, a
zero-crossing detector, triac gate drive circuitry and a
high-gain differential amplifier/gating network. Circuit
operation is as follows

Mains power is connected between pins 5 and 7 of
the device via limiting resistor Rs (22k. 5 W when 230 V
mains is used). D1 and D2 act as back-to-back zeners and
limit the pin 5 voltage to T8 V. On positive half cycles
D7 and D13 rectify this pin 5 voltage and generate
approximately 6V5 across the 100uF capacitor
connected to pin 2. This capacitor supplies sufficient
energy storage 1o drive all internal circuitry and provide
adequate triac gate drive, with a few milliamps or so
spare drive available for powering auxiliary (external)

circuits.

~dL

Fig.3 Directswitched zero-voltage switch.
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FEATURE

Fig.4 An alternative and very useful method of directswitching the
CA3059 IC.

Bridge rectifier D3-D6 and transistor Q1 act as a
zero-voltage detector, their action being such that Q1 is
turned on (drich_ to saturation) whenever the pin 5
voltage exceeds T3 V. Gate drive to an external triac
can be made via the emitter (pin 4) of the Q8-Q9
Darlington pair of transistors, but is available only when
Q7 is turned off; When Q1 is turned on (pin § greater
than 13 V) Q6 is turned off through lack of base drive,
so Q7 is driven to saturation via R7 and no triac gate
drive is available from pin 4. Triac gate drive is thus
available only when pin 5 is close to the ‘zero-voltage’ or
cross-over mains value. When gate drive is available, it is
delivered in the form of a narrow pulse centred on the
cross-over point with pulse power supplied by C1

Vive La Differential

The CA3059 incorporates a differential amplifier or
voltage comparator, built around Q2 to QS, for general
purpose use. Resistors R4 and R5 are externally available
for biasing one side to the amplifier. The emitter current
of Q4 flows via the base of Q1 and can be used to
disable the thyristor (pin 4) gate drive by turning Q1 on.
The configuration is such that the gate drive can be

‘disabled by making pin 9 positive relative to pin13. The

drive can also be disabled by connecting external signals
to pin 1 and/or pin 14,

22
+EY 5t
O- L
J
J i TO TRIAC
F-C'| Gar
1004
WPUT FAOAM 15V
ON-BOARD
CMOS
CIRCUITRY
ETC. c2
10w
o . ——o"

tig.5 One method of transistorswitchimg the CA3059 via on-board
CMOS circuitry such as one-shots, astables, etc.
*
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CA3059 Switching circuits

Figure 2 shows the simplest possible way of using the
CA3059 as a ‘noiseless’ switch with the zero-voltage
switching provided via the IC and the triac and with
onjoff switching controlled by SW1. The circuit action is
quite simple. The IC is connected to the mains via SW1
and limiting resistor R1. DC energy is stored by C1. The
IC is wired in the ‘enabled’ mode by biasing the pin 9 side
of the internal differential amplifier at half-supply (DC)
volts via the pin 10 and 11 connections and by biasing
the pin 13 side above half-supply via the R2-R3 divider
network. Switch SW1 passes only a few milliamps of
current and thus generates negligible RFI. The circuit
can power mains loads such as lamps and heaters via a
suitable rated triac.

The ‘zero-voltage’ triac-gate-drive pulse of the
CA3059 is very narrow. In some applications, the pulse
may terminate before the triac main-terminal currents
have reached their minimum holding levels and self-
latching may fail to occur. This problem can be
overcome by wiring Cx as shown in Fig. 2. This capacitor,
in conjunction with R1, gives a slight phase shift to the
pin 5 signal and extends the ‘zero-voltage’ pulse further
into the start of each mains half-cycle. A value.of 10nF is
adequate in most applications.

TO TRIAD
GATE

*\e

INPUT FROM
FULLY.ISOLATED
CIRCUITRY

OV O™ 7777 - ON

- = i

Fig.6 A method of remote-switching the CA3059 via an opto-isolator.

The Fig: 2 circuit consumes virtually zero mains
power under the ‘off’ (SW1 open) condition. The only
defect of the circuit is that SW1 operates at full mains
voltage. This defect can be overcome by using the switch
to directly enable or disable the CA3059 logic circuitry,
as shown in Figs. 3 and 4, but in this case the circuit
consumes a few watts of power (via R1) when the circuit
is in the off mode.

The Figs. 3 and 4 circuits work by using the switch to
enable or disable the triac gate drive via the internal
differential amplifier of the IC. Remember, the drive is
enabled only when pin 13 is biased above pin 9. Ir7 the
Fig. 3 circuit, pin 9 is biased at half-supply volts and pin
13 is biased via R2-R3 and SW1. In Fig. 4, pin 13 is biased
at half-supply and pin 9 is biased via R2-R3 and 5W1. In
both circuits, SW1 handles maximum potentials of 6 V
and maximum currents of 1 mA or so

Note in Fig. 4 that the circuit can be turned on by
pulling R3 low or can be turned off by letting R3 float
Figures 5 and 6 show how this simple fact can be put to
use to extend the versatility of the circuit. In Fig. 5, the
circuit can be turned on and off by transistor Q1, which
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Fig.7 A basic dark-activated zero-voltage switch.

in turn can be activated by on-board CMQOS circuitry
(such as one-shots, astables, etc) that are powered from
the 6 V pin 2 supply

In Fig. 6, the circuit can be turned on and off by
fully-isoclated external circuitry via an inexpensive opto-
isolator: the isolator needs an input current of only a
milliamp or so to give the ‘on’ action.

CA3059 Comparator Circuits

The built-in differential amplifier of the CA3059 can
readily be used as a precision voltage comparator that
turns the triac on or off when one of the comparator
input voltages goes above or below the other. If these
input voltages are derived from transducers such as
LDRs or thermistors, the onfoff power control action can
be controlled by ambient light levels or temperatures.
Figures 7 to 10 show some practical circuits of these
types.

Figure 7 shows the circuit of a simple dark-activated
zero-voltage power switch. Here, pin 9 is tied to half-
supply volts and pin 13 is controlled via the R2-PR1-LDR-
R3 potential divider. Under bright conditions the LDR
has a low resistance, so pin 13 is above pin 9, the triac i5
enabled and power is fed to the load. The precise
threshold level of the circuit can be preset by PR1.

Figure 8 shows how a degree of hysteresis or
‘backlash’ can be added to the above circuit, so that the
triac does not switch annoyingly in response to small
changes {passing shadows, etc) in the ambient light level.
The hysteresis level is controlled via R3, which can be
selected to suit particular applications.

Fig.8 A dark-activated rero-vollage switch with hysteresis provided by

R3. ETI
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‘TUSCAN’ FROM TRANSAM

Take astep up toyour next Computer!

THE CONCEPT
How many ways are there to build an S100system? Not
nkmpy_. and all expensive. TUSCAN changes all that.
ive S100 boards on one single board —just for

starters. Plus five extra slots for future expansion.

What a combination! Z80 and S100 with the
TRANSAM total package of system and applications
software.

How do we do it? Our prices start at £195 and you
can build up in casy stagesto a fully CP/M compatible
disc based system. Something to think about!

THE HARDWARE
he first Z80 single board computer with integral S100
expansion. British designed to the new IEEE (8 BIT)
S100 specification, the TUSCAN offers total system
flexibility. A flexibility available now,

‘The board holds the eclmrvalcnl of a Z80 cpu card,
8k ram. 8k rom video and 1 () cards with 5 spare
5100 expansion slots and offers a price/ performance
ratio which is hard 10 beat.

Justcompare our price with acommercial S100 ten
slot motherboard with this specification,

THE SOFTWARE
TUSCAN offers the user the choice of system monitor,
editor, resident 8k basic, resident Pascal compiler or full
CP/ M disk operating system. All options are upwards

ETI NOVEMBER 1980

compatible and fully supported with applications
software. Both 51" and 8'' dnves are supported in
double density.

THE PACKAGE
TUSCAN is available in kit form or assembled. With
several hardware and software options to suit your
requirements and budget. Attractive desk topcasealso
available holds 2 x 5% " Drives.

~ ——

TRANSAM|
NOBODY DOES IT BETTER!

Send to Transam Component: L. 5361 Theohald « Kewd. London WU

r ------ L 5 X K __E__N J I--- ----- ﬂ
l lecd USCAN Z80 bosed smgle ) 1
l ( \ s AE forf l
| N |
| |
| Ad |
| |
| )
| Telept |
L——_ ——————— -—-————-&-J
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® ALL PRICES INCLUDE VAT
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MAIL ORDER
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® RETAIL
EXPORT
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® CALL {N AND SEE
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An interesting device in itself, our light
switch can also form the basis of

more ambitious projects —
porchlight, burglar alarm . ..

the list is endless. Circuit design

by Keith Brindley.

multiplexer. Seriously though, this project using the

ETI multi-option board is a must if you have
need of a sensitive light operated switch which operates
(turning either on or off) when the light exceeds a
predetermined level. Such a device can be the heart of
an automatic porch light, which turns on at dusk as the
ambient light level falls below a certain amount. It could
be used as part of a burglar alarm system — the switch
operating when light from, say, a burglar's torch
activates it )

The circuit diagram of the ETI Light Switch shows
the device in its low-light operating mode. When the
amount of light on the photocell, LDR1, is lower than the
preset amount, the relay is energised. Alternatively,
swapping LDR1 and R1 causes the relay to be energised
when the light exceeds the preset level.

A single operational amplifier is the active
component of the circuit and we have specified this as a
type 301. However, don't rush out specially to buy one if
you don’t have one of these at hand, the only reason we
used this particular type was because we had one handy
at the design stage. Virtually any 8-pin DIL op amp will
function in the circuit eg. 741, 748, 308, 3130, 351, etc
can be used as substitutes.

Got a light switch? No, but V've got a dark brown

Construction

Construction, to use a well-worn phrase, is easy if
you follow our PCB layout. It is éasier still if you have
the Multi-Option Board given free with this issue

There are four links to make and these are best
inserted before the compeonents. Next, insert the
resistors, the preset pot and the diode. Transistor Q1 is
inserted next to 1C1. using three of the remaining holes
included in the board for a 14 pin DIL IC. Make sure you
insert Q1 and the IC the right way round. Finally, make
all the off-board connections to the battery, relay and
photocell and then switch on and try your completed
project. The light level at which the switching action
occurs can by adjusted by PR1
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LIGHT SWITCH/

Q
I +Ve
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o1 gﬁ‘ion
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1
R4
A Pt o1
= NOTE:
IC1 1S £M 301
Q1S BCIBZL
0115 1IN40O1
% ov
fj

Fig.1. Circuit diagram. The switching threshold is controlled by PR1.

HOW IT WORKS

LDR1 is a light dependent resistor. The resistance between its
terminals varies in inverse proportion to the amount of light
which falls on its face — the greater the light intensity the less {ts
resistance, So when it is connecled across a power supply with
another resistor in series, (R1 in this circuit), the voltage across it
decreases with light intensity.

IC1 is a comparator which compares the voltage across the
LDR with a predetermined voltage, oblained via resistor chain
R2.3 and PR1. As the light tevel falls, the voltage across the LDR
rises until il exceeds the preset level at PR1. At this point the
output of IC1 goes high, turning on G1, which in turn, operates
the relay. D1 prevents damage to Q1 from any back EMF when
the relay is switched off.

Swapping the positions of LDR1 and R1 means that the
voltage al pin 3 of the comparator now rises with increasing light,
s0 Circuit vperation is reversed,

_
-



Miscellaneous

ETI Multi-Option Board
Relay (coil 120R)

LDR1 ORP 12

9 Vv batlery and conneclor.

PARTS LIST
Resistors  All “aW 5%
R1 5k6
R2,3 2k2
R4 6k8
Potentiometer
PR1 22k miniature horizontal |
Semiconductors
(& ] LM 301
(0) ] BC182L
D1 1N 4001

BUYLINES

PROJECT: Light Switch

RELAY

Ty

r_ ‘-nT—w..-

Fig-2. Component overlay.

PHOTOCELL
LOR1

BC182is different.

Nothing here that should cause any problems, all of the componentsare
easily obtainable items. Make sure you get a BC182L; the pin-out for the

ETI

IT’S A DOGS LIFE!

Mighty mongrel strikes again!

Stop your powerful pooch carving up your

carefully collected ETIs with his canine choppers
and live in hardback harmony with a profusion of

precious project books by armour-plating your
archives.

Invest in an ETI binder. You know it makes sense.
You can have any colour you like as long as it's

black.
Price U.K. £3.95 including postage, packing
and V.A.T., overseas orders add 30p. Why not
place your order now and send the completed
coupon with remittance to:-
EASIBIND LTD., 4 UXBRIDGE STREET,
LONDON W8 7SZ. Tel: 01-727 0686
Please allow 3/4 weeks for fultillment of order.

itseasy [ ([{[]»

Easibind Lid 4 Uxbridge St.London W8 TSZ.

Nat. Giro No. 51676562, )
'“----------‘ “-1
Order Form 2 |
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: L 'L I——— 11 11 4 l
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I BLOCK LETTERS PLEASE '
' NI oooieimecerescsasisanssanncssnsesnasnrssssarebiinciansranns l

ACDTBES 1 ovvsiiireiserssnserisssmsssmasmsbunssbespasssansssser

1 |
1 I
i |
' ...................................................................... l
] DAte oevasenncsmmnsrrirassssnas |
I Registration No. 307469 |

L———-———-_—.—--——J —aa

ETI NOVEMBER 1380



WOULD WE
LIE TO YOU?

ctronics
—It’s Easy

No, we wouldn't. Electronics is casy — unless you're trying
to learn about it from some dry-as-dust textbook containing
page after page of equations, What is necded is a comprehen-
sive and simply-written guide which explains the theory
and the practice - of electronics step by step. So we've
provided such a guide, by collecting together our popular
series Electronics — It"s Easy. Originally published in three
parts, the demand was so great that we have reprinted it as
a single volume.

Electronics — 1t's Easy looks clearly and logically: at
the whole of this far-ranging subject, starting with the basic
concepts and working through to the how and why. of
today's technology. You can obtain your ¢copy by sending a
cheque or postal order (payable 10 Modmags Ltd) for £3.60
plus 80p postage and packing to: Sales Office (Specials),
Modmags Ltd., 145 Charing Cross Road, London WC2H
OEE. Please write your name and address on the back of
your remittance.
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high performance electronic ignition,to add power,
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.

Surefire has s0ld in its thousands in ready made form from big
namie accessofy firms, butd 18 now avaiiabie in quality kit form to hit all
vehicles with coill ignition up 1o 8 cylirders

£5200. A high perfarmance inductive discharge :gnition incolporating
3 powerintegrated Csrcuat (specral selection): alectronic varwble dwell

Circit iMmaximises spark energy al all speods|: puise progessoer
(overcomes contact breaker problemsy. Col governor (protects cos
Long bum autput. Negative earth only Compatible with all rav counters
€ 300. In s ready buill loam (C 3000 it came top ol ail systems tested
by an independent national authodity July*79. Atugh energy

capadtive discharge igrinon incerporating a high output short circun
proof uwerter top grade Swedish output capacitol, pulse processor
Crfcudt, transcient ovevioad protection. Fast nse bidireciongi gutput
weal tor fuet injection, spores carburabion, oy engines, Compatbie vt
most rew, counters. (Low cost adaptors avaiable for rare cases
Applicanon hot enclosed with each kit. Note. Velugies with Sruths/
Jaeger rew. counters coae RVI on dial wall squre adaptor type 1CI)

What's in the kits. Surefird’s oven precision anodised aluminium
oxtruded case. P.C. mounied secunty changeover switch, stat

umang ight. Special selection Motorgdd semi-conductors, Capacitors
rasistors olc, salactes after 5 years expenence Grass fibre pch, solder
complete down 1o 1ast washes

Fully illustrated comprenensive instructions

and ful technical back up service

Suretron Systems (UK) Led.
Bayer Bulldings. Lower Brissol Road, Bath, BAZ JEF. Tel. Bath (0225)
332307

Narmw

Address

Fhone geder with A Barclayenntd

VAT ard B & Punc
€5200 Neg & | 1385 [ £1188 |
be—— e f— —-
€300. Po # (1395 | £1585 |
| €300 Neg 2= [ (196 [ £1595 |
| Tochs Adapt. 1C1 | £180
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PRACTICAL ELECTRONICS PROJECT 125 WATT POWER AMP KIT
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ACCESSORIES
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DIY STEREO BARGAIN PACKS FEATURING FAMOUS BUILT MULLARD PREAMP MODULES

MULLARD STEREO
PREAMP MODULES
AND TWO 12 WATT
POWER AMP

KITS.

In sasy o budd tarm
PL By backprared, réched
and dnhied ready 1o wse

DIY PACK B 2 v powst amg kits
\PTIB2/ presmp module, sussdie for
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seusmp medule suitabie tor magnetic
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phs £1.15 540
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4 ot Bass

12 4+ 12 WATT AMPLIFIER
KlT NOTE - {or use with 4 10 B ohms speakers
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serews, coeneting ward 3nd saider Featwres includd dis inpet
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decr minng, The kit ocorperatas o Mulised L9183 pre-ang
motule, plex 2 powse ampitha agsambly ks and main] poaer
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matching knobs Easy 1o assambie teak smulate cabnal 3nd resdy
made nota wurk Fef furthes infermation matructions. sre
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BUILD A 12 WATTS PER CHANNEL STEREQ AMPLIFIER
ACCESSDRIES AND L.S. KIT EXTRA /not available separately}

£6.00
£8.50
£3.50

£6.00

DIY ACCESSORIES  Maird wansiormer
smoathing cap s dlor rectiher 4 x shde
contrels, for basa irebls and volums

£3.00

plus £1.80 pbp
ACCESSORIES: Available only
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ARISTON PICK UP
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ON SALE
OCTOBER 10th

Thirty Pound Synthesiser

No, not weight, price! That's right, for around thirty quid you can build yourself this high
quality, versatile and abave all, economical synthesiser. Create outlandish noises, scare
your granny, even play a few tunes. This easy-to-build unit features the latest LSI
technology toreliably generate the sounds.

We're keeping quiet about the technical details, walls have ears and all that. Suffice it
to say that this is the design you’ve been waiting for. You have four weeks, starting from
now to find your £30. It'l] be money well spent, we promise you that.

Electronic Hand Grenade

ar“wl’
You'll get a real ‘bang’ out of this new game. It’s the electronic version of that old parlour -

o
game ‘'musical chairs’. The grenade is passed around a circle of players, the longer it is 4 z
held the greater the chance it will go ‘off’. The person that has it then leaves. This in- @ A @

genious little circuit will provide hours  of amusement at parties and can be built by even P b e —

the most inexperienced constructor in just a couple of hours.

Guitar Sound Shaper

Gasp, shock, horror, you haven’t heard of a Guitar Sound Shaper before. Sharme on you.

mains socket and laugh as you count all the money you'll save. Actually it's not really a 35
kilowatt laser but it will save you a few quid. Look out for it in next month’s biggerthan-

ever issue.

|
r How can you ever hold your head up in decent company? People like you giveour hob_by
] a bad name, no wonder dogs cross the street when they see you. There’s only one thing
i you can do, rush out and get next month's copy of HE or forever be a social outcast.
|
! —
Battery Eliminator
\ e
This 35 kilowatt laser is guaranteed to instantly vapourise any battery from a HP7 to a 9 §
PP9. Batteries are really becoming a nuisance. Stop their takeover right now. The HE bat- l &%; WV
oo ; A ) ~ 1
l tery Eliminator will forever remove the menace of the dry<cell. Just plug it into your local ({_ / ) 1\_5 ;
. AU e
4
]
)

Transistor Tester

What can we say? Not a lot really, we don‘t have to tell you that this is the most advanced
design ever to measure the collector current of a BC109, you know that already because
itcomes from Hobby Electronics!

Stereo

Now for the first time anywhere this century Hobby Elfectronics has commissioned that

Master of the Microcircuit, the Baron of the Breadboard, that well known man of digits,

lan Sinclair (who?) to write the definitive lowdown on Stereo. What is it, how does it do it,

what do | do with it? These are just some of the questions that will finally get answered
| next monthin this exciting top-evel feature,

The itams mantionad here are thoss planned, but unfoteseen circumetances mey atfect ths sctual contents.
85
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RADIOACTIVITY

Spend the last three minutes before the bomb drops reading A.S. Lipson's
excursion into that frazzling phenomenon of modern physics —

radioactivity

scientist by the name of Henri Becquerel was fiddling

about with some uranium compounds, trying to in-
vestigate their fluorescent properties. During the course of his
work, however, and almost completely by chance, he
discovered something quite different. These compounds
could fog photographic plates, even if the plates were wrap-
ped in black paper to keep out light! Henri Becquerel had
discovered radioactivity.

One Into Three

As more and more work was done on the new phenom-
enon, it was eventually found that there are three main types
of radiation. These are known, respectively, as alpha, beta and
gamma rays, after the first three letters of the Greek alphabet
(scientists and mathematicians long ago ran out of English let-
ters to use as symbols. In fact, they're running short of Greek
now. as well. Hebrew letters — Qy Vey! — are beginning to
come into use for some things).

What makes the three types of radiation different from
each other, though? Suppose we have a lump ot some radioac-
tive material, We know it’s giving off rays of some sort, but
how do we find out which type they are?

| n the last few vears of the nineteenth century, a French

Eeny Meeny. . ..

well, actually it isn’t all that bad. The three radiation
types have qoite different properties from each other and.it's
quite easy to tell the difference between them. One of the
simplest ways is based on their different penetrating powers.
Alpha rays, you see, don’ttake an awful lot of stopping. Even a
moderately thick piece of paper in the way is enough to cut
out most of them. Beta and gamma radiation, however, are
not stopped so easily. It takes several millimetres of
aluminium or lead to block off beta radiation effectively and
as for gamma — nothing short of several centimetres of lead
will stop that.

Shields Up, Scotty

Suppose, then, that we have a radioactive source and
some means of detecting radiation, such as a Geiger counter
(Fig.1). If we find that the radiation from the source is cut off
when a piece of card is placed in front of the detector, then it is
very likely that the radiation is alpha type. If the radiation is
virtually unaffected by card, but is effectively stopped by
5mm orso of lead, then it is probably beta radiation, whereas if
it is only reduced by placing several centimetres of lead in the
way, it is most likely to be gamma radiation.

Some radioactive materials give off more than one type
of radiation, but, by finding the amount by which the radiation
is reduced with different thicknesses of shielding, the amounts
of each type present can be discovered. (Easy, Innit?).

86

N
Y

RADIOACTIVE
SOURCE

~ o]

DETECTOR

SHIELD

Fig.1. Alpha particles are stopped by thick paper. Beta particles are stopped
by several millimetres of aluminium or lead. Gamma rays can only be stopped
by several centimetres of lead.

There are other ways of detecting the difference between
the three types of radiation. For instance, in an electric or
magnetic field, alpha particles will be deflected one way and
beta particles the other way, while gamma radiation remains
unaffected. This is because alpha radiation carries positive
electric charge, beta radiation carries negative charge and
gamma radiation is neutral. By finding which way the radia-
tion is bent in an electric or magnetic field, then, it is possible
to work out what type of radiation it is (Fig.2). It is this method
of detection, in fact, which is used by physicists to detect
many other less common types of radiation and subatomic
particles encountered in nuclear physics.

But What Are The

?
L3
Sofar, we have only looked at tZe different ways in which
alpha, beta and gamma radiation behave without really say-
ing much about what they are. What is it that makes a beta ray
different from an alpha or a gamma ray? Why should alpha
and beta radiation carry electrical charge — alpha positive
and beta negative — while gammaradiation is neutral?

The Gamma Story

Light can be thought of as a wave of electromagnetic
radiation travelling through space with a speed of nearly
300,000 kilometres per second with awavelength of between 4
x10~7and 7 x 10~ 7 metres. In fact, the wavelength determines
the colour of the light. There is, however, other electro-
magnetic radiation, travelling with exactly the same velocity
as light and identical to it in every way except that of wave-
length. Radio waves, for instance, are this type of radiation,
but with much longer wavelengths (up to thousands of
metres). Camma radiation is also this sort of electromagnetic
radiation, but with a much shorter wavelength than light
(anything under 10~ or 10~ 7 metres).

GCamma radiation, then, is very short wavelength electro-
magnetic radiation and as such it carries no electric charge,
any more than light or radio waves do(Fig.3).
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Fig.2. Alpha or beta particles carrying electrical charge can be deflected by
electric or magnetic fields. Gamma rays, which are neutral, are not deflected.

A B . L] -

Alp’ha ;nd beta radiation are a littie harder to explain. The
atom consists of a very small, central region — the nucleus —
which carries a positive charge. Surrounding the nucleus, and
taking up the bulk of the atom, are electrons, which, being
negatively charged, counteract the positive charge of the
nucleus and make the atom as a whole neutral. The nucleus
consists of two types of particles — protons and neutrons. Pro-
tons are positively charged and neutrons, as the name in-
dicates, are neutral. The number of protons in the nucleus
decides which element the atom belongs to. The number of
neutrons present doesn’t matter so much, but in most atoms
there are at least as many neutrons as protons. (One notable
exception is hydrogen, which has a nucleus consisting of just
one proton). The protons, you see, being positively charged, all
repel one another. The neutrons, by some mechanism still not
properly understocd, seem to hold the whole kaboodle
together in a relatively stable lump. In some atoms, however,
— particularly the larger ones, with more than 90 or so protons
— the nuclei are not quite stable enough. In fact, they are
liable literally to fall apart! This, as you probably guessed, is
where the alpha and beta radiation comes in

Let There Be Helium

It turns out that there are two ways in particular in which
atoms ‘like’ to fall apart, One of them is by giving off two pro-
tons and two neutrons together, in a lump. Infact, this‘lump’ is
exactly the same as a normal helium nucleus, carrying the
positive charge of two protons. 1t is this positively charged
helium nucleus, which unstable atoms tend to release, that we
callthe alpha particle.

And what of the beta particle? Well, it was found by ex-
periment that beta particles are actually free electrons.
Because of this, you might be tempted to think that it was one
of the electrons from around the atom, which has been releas-
ed. Thisis not, however, the case. (It's such an obvious explana-
tion that it can’t possibly be right — Murphy's Law). Occa-
sionally, within the nucleus, a neutron will turn into a proton,
giving off an electron — and, at the same time, another parti-
cle called an antineutrino. The antineutrino really belongs in
an article by itself, so we'll pass it by, except to say that it has
no charge, little or no mass, and is virtually impossible to
detect; although it is undoubtedly one of the most intriguing
particles discovered yet, The electron given off when this hap-
pens is{you guessed it!)the beta particle.

We can see, then, that, although we say alpha, beta and
gamma ‘rays’, only the gamma type is a ray. The other two
types are really particles. However, when they occur in
streams with large numbers of the particles, it is just as con-
venient to call them rays.
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Fig.4. Circuitdiagramof a Geiger-Muller tube radiation detector.

Lead Into Gold

A whife back, we stated that the number of protons in the
nucleus determined which element the atom belongs to.
However, when alpha or beta radiation is given off, the
number of protons changes (with alpha radiation, it decreases
by two, and with beta radiation, it increases by one). Hence,
when atoms ‘decay radioactively, by giving off alpha or beta
radiation, they actually turn into other elements! Interestingly
enough, the particular elements they turn into, when possess-
ing the numbers of neutrons actually available, are not always
themselves stable and so they may decay further. For instance,
if you take an atom of astatine with 85 protons and 132
neutrons in the nucleus and allow it to decay radioactively,
then it would decay into a bismuth atom by giving off an alpha
particle. Now, although a bismuth atom with the right number
of neutrons (126) is stable, the bismuth atom produced from
astatine has 130 neutrons. Because of this, it is unstable, and
will itself decay {usually giving off a beta particle, but occas-
ionally an alpha). It is possible, in fact, te find whole chains of
elements, which decay radioactively into one anotherl|

Age Before Theory

One of the most exciting applications of all this (yes, it
isn't just theory; there actually is a use forit)is in radio-carbon
dating, in which it is possible to tell the age of an object from
measurements of the amount of radioactive carbon init. That,
however, is another story altogether ETI
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ELECTRONICS &
TIME CENTRES
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QUARTZ LCD —"'H"‘,.‘r""' QUARTZ LCD QUARTZ LCD
11 Function —iii— | ALARM — ALARM CHRONOGRAPH
Slim Chronograph __ WM} MM with Snooze Alarm _:{ — with 12/24 display
T HHR —HEaE e

IE' 3045

mite 88T

H!'—im

dais  dey

| D-‘UUUU

M wacy 171012100

6 digit, 11 functions,
Hours, mins,, secs,, day,
date, day of weck,
1/100th, 1/10th, secs.,
10X secs., mins,

Split and lap modes.
Back-light, auto calendar,
Only 8mm thick.
Stasinless steel bracelet
and back.

Adjustabie bracelet.

SAME DAY DESPATCH.

M9

[Also available:
SOLAR CHRONOGRAPH |

Price only
£7.95

Price £11.95

M3  Price includes POST & PACKING

i2:30%

Pouts  Menp WY

H 4 ™
aste

7 3UH
6 functions plus Alarm,
Conference signal,

5 minute sngoze alarm,
Conference signal sounds
4 secs. before main alarm
to give advance warning
and an option to cancel.
Snooze sounds 5 mins.
after main alarm and is

always preceeded by the
conference signal,

SAME DAY DESPATCH.
M4

o
e
}!-

Price only
£7.95

Price includes POST & PACKING

E’ 3% _:_—‘:EEEESE

cuns  pece

EI tjrg
0:00p

M wmc 479000

|[7:305 B

i o
Hours, mins, secs, day
of week, Month, date,
day of week, alar;\'l Price only
hour, mins_, a.m./fp.m.
24 or 12 hour display £11.95
mode._ Alarm test. Also avallable:
Chronograph, lap SOLAR ALARM cunow
time, stop watch 1/10 w7 Price £17.96

Secs,

MB4  Price includes POST & PACKING

QUARTZ LCD
Ladies Day Watch

Hours, mins,, secs., dsy,
date, back light, auto
calendar,

i2:300
B H
5

Soc
Fully adjustable bracelet.
Only 25 x 20mm and
6mm thick.

Silver or Gold.

Alarm Clock

Features and Specitication:

Weight: 1.43 Ibs (0.65 kg).

Price only
£10.20

Price only
£4.95

M15 saME DAY DESPATCH. P.&P.Included
HANIMEX Electronic LED

Hour, minute display. Large LED display with
pm. and glarm on indicator. 24 Hours alarm
with on/off control. Display flashing for power
1oss indication, Repeatable 9-minute sncoze.
Display bright/dim modes control. Size: 5.15"
x 3.93" x 2.36" (131mm x 11mm x 60mm),

Malns operated,

Thousands sold!

QUARTZ LCD

Ladies Cocktail Watch

Beautifully designed with a very thin bracelet.

&l

Hours., mins,, secs., day. date,

backlight and autocalendar.
Bracelet fully adjustable to
suit slim wrists.

State Gold or Silver finish.

Only 25 x 20 x 6mm.

M 18 SAME DAY DESPATCH.

Price only
£10.95

P.&P.Included

METACGUARANTEE

All METAC products carry 12
months guarantee and we also
refund your money if not satis-
fied with our goods or service in
the first 10 days.

METAC's well equipped service
centre minimises service delays.
Please note, we do not delay
your order to clear cheques.

Telephone your order using
Barclaycard/Access

Number on on ﬂ

QUARTZ LCD

5 Function
GENTS/BOYS
Hours, mins,, secs.,
month, date, auto
calandar, back light,
quality metal
bracelet. 6mm thick.

[
A1
45

M1 saME DAY DESPATCH.

lalada

- e 4
d =

Price only

£5.95 P&P. inclyded

WHOLESALE MAIL ORDER

Send for our trade price list and order
details. Sell our products to your
friends and earn yourself

fff's




NEW 24 HOUR
DESPATCH SERVICE

METAC have opened a pew even
faster Mail Order and Service
Centre at DAVENTRY. Orders
received before 3.30 p.m. will be
despatched same day.

CENTRES AND SEE O

VISIT OUR ELECTRONIC TIME

IMPRESSIVE QUARTZ WATCH RANGES
IN BRITAIN

NE OF THE MOST

=

_F—

QUARTZ MELODY A LACHN
I c LONDON METAC IN
Alarm hronograph 327 EDOWARE ROAD. LONDON, W2 NORTHAMPTON
INCREDIBLE WATCH 34 Functions LML LS 11 5T_GILES SOUARE, NORTHAMPTON
_pund ~J Yak (0804) 39550
?l » ” = .' - -— } I
-35800 S, 1.1 Lol
F Count down Timar i il = r-—l 1
n's N —_— —J-'-.
H.SU 58 QUEENSWAY, LONOON, W2 -
Almrm Opposite Bayswater Tube Statkn
Shop opan 12 haurs /day, 7 days/ ween
@ Sriuated in the hean of London '3 last-movang slectronics ees. A
?38 i & very large sclection of walches and Consumer elacifonics
' sroducts. Alg many bargaen dacount / sals Hems. An oxcaflent selection of watches and elacironics. This shap plso
Teme Zora 2nd only 0 Onford Street, this is London's round-the.clock has 1eievisons and video recoroers ta rent of buy
Incenational tourst arod An excellent selection ol gupensive
tamous watches. plus off the popular modely
(e T S B—
— 1- |
Saswnck fm— METAC IN METAC IN
5 independent working modes, WU DAVENTRY LEICESTER
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FEATURE

DMM SURVEY

The DMM is an invaluable aid to both the handyman and the
professional. Tina Boylan explores the low cost end of the

digital multimeter market.

multimeter onto the test equipment market and

since Fluke produced the 800A in 1972 an explosive
growth in production and design has been witnessed. A
short life-span {three to five years) and the continuing
introduction of new models from America and the Far
East, as well as from Great Britain, has ensured lower
prices and improved performance, The original LED
display has been forsaken for the LCD display, despite
eatly teething problems like poor refractory angle, slow
response and blackening after two or three years. The
LCD display now boasts a life of ten years

The seventies saw the emergence of the digital

Analogue to Digital

The analogue meter has been with us for as long as
80 vears and, despite its low cost, it contains some
unwelcome characteristics which have caused problems
in testing and for many of these problems the digital
multimeter provides a more reliable service. Primarily
the apalogué meter contains moving parts which are
prone to damage, overload, reverse polarnity and wear.
On the other hand the digital multimeter contains only
electronic components, up to 20% of which may be used
solely for protection purposes, and these, as well as
being more rugged, mean that the meter itself can be
made smaller and lighter than its analogue counterpart
— by virtue of the latest integration methods

As far as hand-held DMMs are concerned, those with
standard features, (voltage, current. resistance) are sure
to continually drop in price, thus serving the end of the

market traditionally heid by the low cost hand-held
analogue meter, while it maintains enough room to
expand the capabilities of the same size meter for
including complicated features.

For the professional, analogue meters can still
appear to provide better testing facilities, particularly
where bench-top models are concerned, but this is a
myth which is fast being disproved by the technical
advances being made in the DMM field. Until recently
digital versions gave difficulty in reading transients or
peaks because of the rapidly changing display. due in
part to the fast analogue/digital conversion times of the
DMM. The latest models now incorporate a peak reading
memory, and these even take the guesswork out of
watching a moving needle and making approximate
readings.

Microprocessors

Present trends in DMM development are focusing on
the use of microprocessors- in their design which will
make the instrument easier and faster to use, as well as
making it more powerful in terms of computational and
mathematical facilities. This coupled with lowering price
trends will mean that the man in the street will soon have
a sophisticated DMM for his handyman activities while it
remains an essential to the engineer and technician

ETI has compiled a list of some of the low priced
DMMs, both of the hand-held and bench varieties, to
give some indication of the diverse types which are
currently available.

AVOMETER DA211

PRICE £45.00 ex VAT

BATTERY: Single 9 V dry cell

BATTERY LIFE: 200 hours approx.

DIMENSIONS: 90 x 171 x 31 cm

WEICHT: 280 g

SELECTION OF RANGE OR FUNCTION: 8 in-line push buitons
FUNCTIONS Voltage, current, resistance

DC VOLTACGE RANGE: S ranges, 200 mV to 1000 V

AC VOLTAGE RANGE 5 ranges, 200 V to 1000 V

DC AND AC CURRENT. 4 ranges, 200 uA to 200 mA plus 5th range
measuring up to 10 A DC

RESISTANCE RANGE: 4 ranges, 0 and 2M0 plus low voliage diode test
racility

DISPLAY 3% digit LCD

HEIGHT OF DISPLAY CHARACTERS: 13 mm

READING RATE: 255

OVERLOAD PROTECTION. 500 mA fuse

OTHER FEATURES: Auto-polarity. auto-zero

ETINOVEMBER 1980
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AVOMETER DA212

PRICE: £65.00 ex VAT

BATTERY: Two R6 (HP7)

BATTERY LIFE: Approx. 200 hours

OIMENSIONS: 160 x 96 x 47 mm

WEIGHT: 340 g

SELECTION OF RANGE OR FUNCTION: Rotation of two selector
switches.

FUNCTIONS: Voltage, current, resistance

DC VOLTACE RANGE: 5 ranges, 200 mV to 1000 V

AC VOLTAGE RANGE: 5 ranges, 200 mV to 750 V

DC AND AC CURRENT: 200 uA to 1000 mA

RESISTANCE RANGE: Two voltage levels, Hi or Lo, by push button.
DISPLAY: 3i digit LCD

HEIGHT OF DISPLAY CHARACTERS: 13 mm

REALING RATE: 2.5/

OVERLOAD PROTECTION: to 1000 V on voltage ranges and 250 V on
all other functions.

OTHER FEATURES: Controlled by on/off switch, auto-polarity, auto-
zero, battery low indicator

BECKMAN 3020

PRICE: £115.00

BATTERY: 9 V transistor type

BATTERY LIFE: 2,000 hours

DIMENSIONS: 17.4x 93 x 4.6 cm

WEIGHT: 453 2

SELFECTION OF RANGE OR FUNCTION: Single central dial
FUNCTIONS: Voltage, current, resistance

DC VOLTAGE RANGE: 5 ranges, 200 mV to 1500 V

AC VOLTAGE RANGE: § ranges, 200 mV to 1000 V

DC AND AC CURRENT: 5 ranges, 200 uA to 2 A. Separate input extends
this to 10 A.

RESISTANCE RANGE: 6 ranges from 200R to 2M0

DISPLAY 3% digit LCD

OVERLOAD PROTECTION: Voltage input protected to 1500 RMS AC.
Resistance protected to 300V DC or RMS AC. Current inputs with 2 A
fuse,

OTHER FEATURES: Insta-Ohms™ instant continuity test indicator,
semiconductor test function provides 5 mA of test cumrent, accuracy
within 0.1% + 1 digit on all DC voltage ranges, battery low indicator

BECKMAN RMS 3030

PRICE: £176.00

BATTERY: 9 V transistor type

BATIERY LIFE: 2,000 hours

SELECTION OF RANGE OR FUNCTION: Rotary switch

FUNCTIONS: Voltage, current, resistance, AC voltage and currerit in
true RMS

DC VOLTAGE RANGE: 5 ranges, 200 mV to 1500 V

AC VOLTAGE RANGE: 200 mV to 1000 V in true RMS

DC AND AC CURRENT. 200 uA to 2 A

RESISTANCE RANGE: 6 ranges from 200R to 2M0

DISPLAY: 3% digit LCD )
OVERLOAD PROTECTION: input up to 1500 V DC or 1000 V RMS,
resistance up to 300 V DC or RMS. Current inputs with 2 A fuse, 10 A
range up to 20 A for 0 §

OTHER FEATURES: Instant continuity test. RMS input accuracy is
0.5% . battery low indicator, calibration guaranteed for one year.
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FLUKE 8022A

PRICE: £75.00

BATTERY: 9V

BATTERY LIFE: Alkaline 200 hours, zing-carbon 150 hours.

DIMENSIONS: 180x 8.6 x4.5¢cm

WEIGHT: 37 ¢

SELECTION OF RANGE OR FUNCTION: 8 in-line push buttons,

FUNCTIONS: 6 functions, 24 ranges

DC VOLTAGE RANGE: 5 ranges, 200 mV 1o 1000 V

AC VOLTAGE RANGE: 5 ranges, 200 mV to 750 V

DC AND AC CURRENT: 4 ranges, 2 mA to 2000 mA

RESISTANCE RANGE: 200R to 20M

DISPLAY: 3% digit LCD

OVERLOAD PROTECTION: Withstands 500 V on resfstance, 1000 V on

voltage, 2 A on current and 6 kV voltage transients

g)T H:R FEATURES: Auto-polarity, auto-zero, battery low indicator, Tilt
tand,

FLUKE 8024A

PRICE: £135.00

BATTERY: 9V

BATTERY LIFE: Alkaline 200 hours, zinc-carbon 150 hours
DIMENSIONS: 18.0 x 8.6 x 4.5 cm

WEICHT: 480 g

SELECTION OF RANGE OR FUNCTION: 8 in-line push buttons
FUNCTIONS: Voltage. current, resistance, conductance, temperature,
continuity, level detection.

DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V

AC VOLTAGE RANGE: 5 ranges, 200 mV to 750 V

DC AND AC CURRENT: 4 ranges, 2 mA to 2000.mA

RESISTANCE RANCE: 200R to 20M

DISPLAY: 3% digit LCD

OTHER FEATURES: Audible continuity test, fully compensated dlrect
temperature readings from 0°C for any K-type thermocouple, peak hold
feature for transient signals, auto-zero, autc-polarity.

FLUKE B010A/8012A (Bench Yop)
PRICE: 8010A: £159.00

8012A: £199.00
BATTERY: Option of rechargeable NiCad batteries (01) series)
BATTERY LIFE: 40 hours for DC voltage, 10 hours on other
measurements.
DIMENSIONS: 6 x 22 x 25 ¢m
WEIGHT: 1.08 kg
FUNCTIONS: Current, voltage. resistance, conductance, high current
DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V
AC VOLTAGCE RANGE: 5 ranges, true RMS, 200 mV to 750V
DC AND AC CURRENT: AC: 5 ranges, 200 uA to 2000 mA

DC: 4 ranges, 200 uA to 2 A

RESISTANCE RANCE: 6 ranges, 200R to 20M, 8021A low resistance 2R
to 20R
DISPLAY: 3% digit LCD
OTHER FEATURES: Battery low indicator. one year guarantee, auto-
zero, auto-polarity, touch and hold, 8012A has two additional low
resistance ranges

: DMM Survey

FLUKE 8050A (Bench Top)

PRICE: £199.00

BATTERY: Rechargeable battery option (-01 series)

FUNCTIONS: Voltage (including AC voltage in true RMS, AC coupled)
current, resistance, conductance, relative refercnce, direct readings in
decibels, 39 measurement ranges

DC VOLTAGE RANGE: § ranges, 200 mV to 1000 V

AC VOLTAGE RANGE: 5 ranges, 200 mV to 750 V

DC AND AC CURRENT: § ranges, 200 uA to 2000 mA

RESISTANCE RANGE: 200R to 20M

DISPLAY: 3% digit LCD

OVERLOAD PROTFECTION: Voltage: 750 V AC or 1000 V DC.
Resistance: 300 V DC, short transients to 6 kV 2 A fuse for current input
plus heavy duty fuse )

OTHER FEATURES. Microprocessor control, DC accuracy of 0.3% for
one year, safety indicator for input above 40 V

ET! NOVEMBER 1980

HEWLETT PACKARD 3476A/3476B (Bench Top)
PRICE: 3476A: £126.00
34768: £155
BATTERY: Rechargeable NiCad batteries with 34768
BATTERY LIFE: 8 hours with 34768
DIMENSIONS: 58 x 168 x 206 ¢cm
WEICHT: A: 0.77 kg, B: 097 kg
FUNCTIONS: Voltage, current, resistance

“ DC VOLTAGE RANGE: 100 uV to 1000 V

AC VOLTAGE RANGE: 3.3 mV 1o 700 V (RMS)

DC AND ACCURRENT: AC: 33 mAto 1.1 A
DC:100uA to 1.1 A

RESISTANCE RANCE: 1RO to 11M

DISPLAY: LED

READINC RATE: 3/S

OTHER FEATURES: Autorange, auto-polarity, auto-zero.
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KAISE MODEL SK-6100, SK-6110

PRICE: SK-6110: £56.48, SK-6110: £65.17 ex VAT

BATTERY: Two 1.5V, UM-3 or AA

BATTERY LIFE; 200 hours continuous operation

DIMENSIONS: 155 x 85 x 28 mm

WEIGHT. 250 g

SELECTION OF RANGE OR FUNCTION: Rotary switch

FUNCTIONS: Voltage, current, resistance, low-power resistance.

DC VOLTAGE RANGE: 5 ranges. 200 mV to 1000 V auto ranging

AC VOLTAGE RANGE: 4 ranges, 2 V to 600 V

CC AND AC CURRENT: 20 mA to 200 mA

RESISTANCE RANGE: 200R to 2M0 and low power resistance 2k0 to
2M0

DISPLAY: 3% digit LCD

HEIGHT OF DISPLAY CHARACTERS: 110 mm

READING RATE: 2/S

OTHER FEATURES: Auto display, auto ranging, range hold function,
overrange indication, battery low indicator, ‘0.5% accuracy, $K-6100
has continuity check with buzzer, SK-6110 has 10 A AC/DC range.

KAISE SK-6200, SK-6220

PRICE. SK-6200: £34.74, SK-6220: £43.43 ex VAT

BATTERY Two 1V5 type UM-3 or AA

BATTERY LIFE: 200 hours continucus operation.

DIMENSIONS: 155 x 85 x 28 mm

WEIGHT: 250 ¢

SELECTION OF RANGE OR FUNCTION: Rotary switch

FUNCTIONS: Voltage, current, resistance and low power resistance.
DC VOLTAGE RANGE: 200 mV to 1000 V auto ranging

AC VOLTAGE RANGE: 2 V to 600 V auto ranging

DC AND AC CURRENT: 200 mA, SK-6220 only 10 A

RESISTANCE RANGE: 200R to 2MD

DISPLAY: 3'% digit LCO

HEIGHT OF DISPLAY CHARACTERS: 10 mm

READING RATE: 2/§

OTHER FEATURES: Full auto ranging, aute display, range hold
function, overtange indication, 0.8% accuracy, battery low indicator
SK-6220 has 10 A AC/DC range

&

KEITHLEY 169 (Bench Top)

PRICE: £110.00 plus VAT

BATTERY: Six 1V5 “C™ gells

BATTERY LIFE: 1,000 hours carbon-zinc, 2000 hours alkaline

DIMENSIONS: 85 x 235 x 275 mm

WEICHT: 1.4 kg

SELECTION OF RANGE OR FUNCTION: Colour-coded push button

switches.

FUNCTIONS: Voltage, current, resistance

DC VOLTAGE RANGE: 5 ranges, 200 mV to 1600 V

AC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V

DC AND AC CURRENT: 5 ranges, 200 uA to 2000 mA

RESISTANCE RANCGLE: 6 ranges, 200R to 20M

DISPLAY: 3% digit LCD

HEICHT OF DISPLAY CHARACTERS: 0.6°

OVERLOAD PROTECTION: Voltage to 1400 V peak, resistance to 300V
RMS, current by 2 A fuse
OTHER FEATURES: Auto-zero, out of range indication.
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KEITHLEY MODEL 130

PRICE: £79.00 ex VAT

BATTERY: 9 V alkallne or carbon-zinc

BATTERY LIFE: Alkaline 200 hours, carbon-zin¢ 100 hours
DIMENSIONS: 178 x 78 x 38 mm

WEIGHT: 400 g

SELECTION OF RANGE OR FUNCTION: Rotation of two selector
switches.

FUNCTIONS: Voltage, current, resistance

DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 Vv

AC VOLTACE RANGE: S ranges. 200 mV to 750 V

DC AND AC CURRENT: S ranges, 2 mA to 10 A

RESISTANCE RANGE. 200R to 20M

DISPLAY: LCD

HEIGHT OF DISPLAY CHARACTERS: 0.6

OVERLOAD PROTECTION: mA input: 2 A fuse (250 V) externally
accessible: 10 A inpat: 20 A for 15 § unfused

OTHER FEATURES: Auto-zero, auto-polarity. stand mounted,
overrange indication

LASCAR LM100 (Bench Top)

PRICE: £88 61

BATTERY: PP7

BATTERY LIFE: 2,000 hours

DIMENSIONS: 60 x 210 % 255 mm

WEIGHT- 1.2 kg

FUNCTIONS: § functions, 25 ranges |

DC VOLTAGE RANGE: 6 ranges. 200 mV to 1000 V
AC VOLTAGE RANCGCE: 6 ranges, 200 mV to 1000 V
DC AND AC CURRENT: 6 ranges, 200 uA 10 20 A
RESISTANCE RANGE: 200R to 20M

DISPLAY: 3% digt LCD

HFIGHT OF DISPLAY CHARACTERS: 12.5 mm
READING RATE: 35

OTHER FEATURES: Auto-zero, auto-polarity, digital held facility

SOLARTRON 7045 (Bench Top)
PRICE: £360.00
BATTERY: 4 type D NiCad rechargeable {Opticnal)
DIMENSIONS: 200 x 70 x 260 mm
WEIGHT: 2.1 kg with battecies
FUNCTIONS: Voltage, current, resistance, temperature
DC VOLTAGE RANGE: 6 ranges, 19999 V to 1000 V
AC VOLTAGE RANGE: S ranges. 199.93 V to 750 V
DC AND AC CURRENT: AC 6 ranges, 19.99 uA to 1999 mA
DC 6 ranges, 19.999 uA to 14999 mA
RESISTANCE RANGE" 6 ranges. 199.99R to 19.999M
DISPLAY: 4% digit LED
READING RATE: 4/S
OTHER FEATURLS: Battery low indicator
freeze display butlon, automatic ranging

ETI
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VOLAGE

REGULATOR DESIGN

If you've got the DC DTs, Karl Wright comes to the rescue with this

simple design to stabilise your supply

stant DC voltage to a load from a specified range of input

voltages. The basic circuit of the DC regulator is shownin
Fig.1. This circuit is usable over a wide range of input and-out-
put voltages. The actual function of reguiation is performed
by sampling the DC output-of the regulator by a potential
divider, formed by R5, R6 and RV1 and comparing it, via Q2,
with a reference voltage provided by ZD2 and R3, the poten-
tial difference being passed to the DC amplifier, also formed
by Q2. The DC signal then passes to the control section, form-
ed by Q3 and Q4, which makes the necessary adjustment to
maintain the output voltage at the specified value. The re-
maining components, R1, R2, ZD1 and Q1, form a constant
current source, which supplies the collector of the DC
amplifier, Q2, and the base of the control section, Q3. C1isin-
cluded to prevent high frequency instability and R4 is includ-
edto provide a leakage current path and to allow low ioad cur-
rentoperation.

The function of a DC voltage regulator is to supply a con-

Design Procedure

In order to design the DC regulator to suit the individual
requirement of a piece of equipment, the initial specifications
must be defined as follows: — the output voltage required,
V.=40V DC, the maximum output current required, 1, = 1AS5,
the range of input voltages to be used, V. imin) = 45V DC,
V.{max) = 60 V DC, the operating temperature range, T.... =
50°C, T.... = 125°C and the outputresistance, R, < OR25.

The values shown for each of the parameters will be used
in the calculations as an example. The first step is to determine
the parameters of the transistors in the control section, Q3
and Q4.

Vdmin) =V, [min)—V,=45—-40 =5V
V.dmax) = V. max) — V,= 60 ~ 40 = 20V
l4max) = I, = 1A5

P = Vo {max)x . dmax) = 20x1.5 = 30W

By reference to a semiconductor index the TIP29 is found
to be adequate for this purpose. It also has a minimum value
of H,, = 40, which is used to determine the base current of Q4.

lr‘ _ 1 5

lg‘ = F 5 -
H, dmin)+1 40+1

36.66 mA

Q3 isselected by the following parameters;
Vaimax) = Vo dmax) — Ve =20 — 0.7 =193V
lyg= 1y = 36.66mMA
Pu3 = Vodmax)xl,; = 19.3x0.03666 = 0.7075W

ETI NOVEMBER 1980

By reference to a semiconductor index the BFY50is found
to be suitable for Q3. It also has a minimum value of H,, = 30.

Ly 1.5
S0, Iy = =
(H,,.+1XH,,,+ 1) (40+1X30+1)
1.5
VN 118 mA

lgis atleast = 2X 1,5 thusly = 3mA and 125 1, Using a
silicon transistor for Q1 will allow the regulator to operate
over the maximum temperature range, i.e. —50°Cto +125°C.
As Q1 is an PNP type, a BFX29 is chosen, with an Hy(m.., = 50
and V,, = 1VO0. Therefore, if I, = 3mA, Iy, = |4 + 1y =
3+ 3/50 = 3.06 mA.

Vzp, ischosen as 2V7.

Vimy — V 27-1
—i £ b} — S
R2 =t = 306 X107 555.56R ~ 560R
R1 = V. imin)— Vap, 45-27
Tty (148 + 0.06)x10-3

285.69R ~ 300R

Vam isnot critical, so avalue of 6V2is chosen.

Current through ZD2 must be sufficient to maintain
breakdown, thus a value of |z, which is larger than 1,; is
chosen, inthis case 5 mA

_ V-V, _ 40—-62
;znz 5‘1()-3

R3 6760R ~ 6k8

The collector current of Q2 will be approximately 3 mA, so a
BFY50is chosen for Q2

RV1 is chosen as 250R and is a wire wound type. | is
chosenas5mA.

R5 = Yo Ve~ Ve _ 4070762 _ connp - 6ka
Das 5x10°3
Ro+RVY = St Var _ 07462 _ 4054
| 5x103
So, R6 = 1380—RV1 = 1130R ~ 1k2
C1 = 100nF
R4 = 33k >

-
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FEAFURE: Voltage Regulator Design
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Fig. 1. (top) The basic circuit of the DC regulator,

Fig. 2. (above) This simple circuit will feed the
regulator with a smoothed, but unregulated supply.

This is how profecssionals do it {right). This comm-
crcial power supply unlt produces a regulated
output voltage by the same princlples as those
on which the above simple design is based.
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PLIV/GOVA
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Claisse 4, 16,
20(ty,. 26(c)

it should be noted that with the TIP29 operating at 30W it
should be mounted on an adequately sized heatsink. Alter-
natively a higher power transistor could be used.

The regulator needs a relatively smooth input voltage.
This can be supplied by the circuit shown in Fig.2. This is simp-
ly a standard full wave bridge rectifier circuit with a large
reservolr capacitance

The DC output from the circuit can be calculated by:
vV DC=1414VAC

The ripple output from the regulator is negligible as long
as the ripple from the basic rectifier is refatively small, this be-
ing achieved by using a large reservoir capacitance

If a high output voltage from the regulatoris necessitated,
then the positions of ZD2 and R3 should be interchanged. this
being done to allow the transistor Q2 to operate at low levels
irrespective of output voltage ET!
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1 o3t with every puichase or ]
BATTEAY MOLOLA WITH ALCHARGEABLE BATTERY. Normally costs * 200mA AC/DC (6200 &6100)
(\g.gg[m Y e * Range hold facility (6 100 & 6110)
L 1 Ma™, PiQ 8| af
#HPIIC {as sbove but con mem) £60,80 * Unit and range sign (6110 & 6220)
«MP3E (Advarcod SO wiih Statatics) ) €38.50 * Conuinuity buzzer (6100 & 6110)
*HPIAC S0 Prog 20 Memj £€83.00
#HPB7A (K Prog 222 Sieps 28 Mem) £173.00 RESOLUTION ACCURACY
whHPO7A (Fully prog wrth Printer| £384.35 100 pVDC 1 mVAC 6100/6110
HP41C he rewest calculsior from HP) £187.43 10 4A AC/DC 0.1 oHM 0.6% DC Vals
MP3IAIC Card Reactar / Printor atc. Modules Now in stock 1] / L S
CASIO FX50 1P (Sci. LCD Prog. 128 Stops 1Y Mem) £47.50 10 mA on 10A. AC/DC 1% DC Curront
CASID FXS02P {80. LCD Prog 256 Steps. 22 Mem) £85.00 (') ;: :&Curtenl
4 = = edist
oy TEXICON LANGUAGE TRANSLATOR OTHER FEATURES MLy
1 (Woth 6 Lang Module = Franch/ liehan | Gaeman ! Spanish st} €115.00 (ALL MODELS) szoq;szzo
it e O Flra
NOW IV'S VOU AGAINST COMPUTERS' g;:;yﬁ::#:g 1.LMAC Culiane
-’ m 00 g ;
%:::: Emﬁ:::: WIL:P;;IOT:-:-:' l:wmet 2o Mpgier H\m“;:szgqo‘u.;roggt;ohﬂ In circun resistance test 0.8% Resiswsnce
e — 1 e athec ny ” dh ¥ . S:
I ;-:-':dnn)c H::-.&:;O“UJ bvt-'ol ﬁ:!::mvh.:‘n-"l:!‘:mx(l’v-:"::mnq lmd?amy sobut ‘: Srze 366 x 85 » 28mm 2509 6200 £39 9 5
Payy sgune e, Sotves book problerms s% — 313 0 8SGtn T SPEAKS Compiese wirt Oeiuse .
7 . Aand convad mEn mth Mepre fized Lase pivs DRluss CHTY Cose €170.00 6220 £49 95
SARGON. The man: mivanced cheus o R T 140;:':;* Ay 101 other S * All prices include batiorins / I8Ads g
{Oat price Ine. F eabis Dattary .
buper Smtis 30 pnitond oy £ Eiadre  "Order by Pon o Theptane 6100 £64.95
ATARI TY GAMER €83.80 < VAT Philgs GT0O0 P04, wath Barciay or Access 6110 £74.95
I LEARNING AIDS
24345 OATAMAN Number Games Tabu lewrung tc 510 s s00 OR CALL IN AND SEE FOR YOURSELF
L ] L] 1]
IE::% 555%.!'1?.3 's’»’&'f",’.,f‘::::‘.‘:':m. :;‘,:... £38 98 Prices corrgei gt 1710780 EGOL
- Cubegate Limited OPEN 9-6 SIX DAYS A WEEK FREE
MIEAL FOR BTUDENTS vE ’
ALLWITH LCD DISPLAY Auolo CATRILOGUC o
TEXASTI20 Jun So + Con Mem) 213.00 ELE TRON' s ————
TEXAS 7936 (50501 ¢ Mewy €17.00 S tage sz
PEXAS F120 [So/Con Mpm-Pol Res Cony Dec Deg corw/ Deg Wain Sex) £18.88 301 EDGWARE ROAD., I.ONDONV W2 18N S('lo‘wl .E“‘;I"‘D.“ﬂ
BO0OS FULLY GUARANTEED PRICES EXCLUOL VAT (400 15%; TELEPHONE 01-724 3564 @ E ey |

Comeany ! HOL0: 1 3 G vanmantt GRIeE SCCO0 T O phone
Datcimpcard /Vina/ Aecess picagind by phora
Lrpod meders wakcarme dir Frange / dur Pogy Deirvory. Ouomationg on sy st

From Bt/ Mrs, Miss Faf
{Block capitats pleuse)

_ . _]'EL 9_]__4_529_&21 Pleaso suppry OTY
[ S€N80RY CHALLEMGER "W 1he isvest Crass Computes fram amec s om = soet rens o0 ] Modals

MOUNTAINDENE

gy dtesn o
1/ We encicse ncl. 65p post)

Chq /PO value

Or dabit Barciay / Access Moo

—————--————---—————-——J

22 Cowper St., London, EC2
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BICOMASING, electronics

56 FORTIS GREEN ROAD, MUSWELL HILL, LONDON N10 3HN
TELEPHONE 01-883 3705, 01-883 2289

YOUR SOUNDEST CONNEéTION IN_THE WORLD OF COMPONENTS

PETS

(8K RAM)

£399
16N (16K RAM) £499
3N 32k rav) £599

ALL WITH NEW KEYBOARD
AND GREEN SCREEN

PERIPHERALS

Service & Assistance svailable.

Interfaces available are:

X-Y Plotters, Analogues 1o Digital Convertor, 16 channel interfaces. Bi-directional interfaces etc

EXTERNAL CASSETTE DECK SUITABLE FOR ALL PETS £55

—UK101

PTTRINAT PO LOW PRIGE

£229 READY BUILT & TESTED
£249 COMPLETE IN CASE

No extras required Bx2114€22.50
* Free sampler tape

« Full Qwerty keyboard

* BK baslc ASS}MBLEH
+ Ram expandable 10 8K on board EDITOR
@K inc) | TAPE
#* Kansas City tape interface £14.95
* NEW MONITOR ALLOWS FULL EQITING & CURSOR CONTROL
£22.00

pr— L ATEST STOP PRESS AND PRICE LIST

Send sae or phone for up-to-date PRICES of sl our range of items stocked

——

e CASES sy pesm=mm= TAPES MEMORY EXPANSION KIT ==
Available for Unigue stackable tape Suitable for UK101. Superboard
U.K. 101, Superboard storage unlt. Interlocking expansion using 2114°s each board
Nascom drawers has 16K ram capacity kit contains
Appx. DIM. 17'" % 16" Each drawer contasning 2 * On board power supply
435 x 384 mm C1213pes #* 4K Eprom expansion

#* Fully butfered for easy expansion
PRICE £24.50 10 dram s £XL0G via 40 pin socket
. ) 5 drawers £5.25 +» 8K kit £99.95
packing £1.50 Single drawer £1.10
’ L =i *+ 16Kt £139.90

TX-80 £375

EPSON TX.80 £375
Dot-mattix printer with Pet
graphigs Interface: Cen
tronics parallel, options: PET
Apple and senal

m‘ Please add VAT 15
=

credit facilities arranged

D.RAMS £ p
4027 2.75
4050 (350NS) 2.35
4060 (300NS) 2.39
41186 4.35
S.RAMS
2102A 1.09
2102A2 1.09
2112A 2.25
21102 .98
2114-.4045 2.95
4035 1.07
4044.5257 6.93
BULX PURCHASE
8x2114 22.50
8x41156 29.95
Bx21L02 7.00
BULK PURCHASE
16x2114 39.95
16x21L02 13.00
32x21L02 25.00
64x21L02 45.00
—
2708 4,95
2716 (5v) 13.95
2532 39.95
. |
2613 (UO) 5.95
2513 (LC) 5.95
6502 9.50
8080 4.75
9900 25.95
6800 5.90
280 8.95
= =
s BUFFER'S s
81Ls95 1.2%
81LS96 1.25
81LS97 1.25
81L598 1.25
SN74365 52
SN74366 .52
SN74367 .52
SN74368 52
BT26 1.75
8128 1.75
87195 1.57
8796 1.57
8797 1.50
8798 1.57
=
g BAUD RATE GENS
mC14411 8.75
MM5307 8.75

UARTS
AY-5.1013
AY-3-1015
MM5503
6011

3.98
4.7%

to all prices. Postage on computers, printers and cassette decks charged a1 cost, all other items
P&P 30p. Place your order using your Access or Barclayeard. {Min, tel order £5). Trade and export enquiries welcome.

ETINOVEMBER 1980




ETI NOVEMBER 1380

reenbank
[Oe b ank E
P TIIE) 97 New Paslesdcsiion | 5 TERMS BAT. WL o
o e R K, N e vdetog L L ey
w4l g k;. Empact 'nﬁ'!::lum““ Fu:-‘"““‘i
V EPRO o e Gl o T el [auarTz [ .=
] ER - WL ML COB I od srtery ,“m.‘ml d . AR v
Ens C S0 v e 007 Pch wh
UV 140, UV MOS | i = g
B «
T ) 141 I TS m"'::;.-. e - a5 o | g
- - -"m ﬁ .4 I ﬁ My | i Il-uh'_.‘:"'“‘ oy — § [Cke] e =
< ™ - - Quba
'y . » “ g Al z - S L g o o
L1 oy = “x! H w0 o o i ll“l {0 d
. . = G4 R | el L A8 aw
ey P Wl 1o proed .92 privis ) - 1.m o
---—-....____': o LIS TRilieE aa | e ] ax
4 @ | ™| el aal S me e
. : 2|2 z(Ezd us S e i
% L el P - T T o b
= € sy 9w ae anl e e | [ o h
T v Y by pr R Ty T b
Two eas i S - =l [ ol oY e T
ko 0 ves unit - - . w23 [ “we o oy 4N an
vt UV-prom u“',d"-omd o TG o e > oan mn o o e am aasr
Fastures tha profession s oy o s oo G | oex ™ as
® Canerase i ui ond - :"" mr (e II: on ey u ] u’: 371
: Special m.,,‘: '12.14 e - ',',.-’ e “i: ael ::: L u’: 64 0 “u.g 1
Erase time vara ve ultravsolet tube. g‘ o wm! on N 11 Ak sy 0y 4 b
Ipreventing i sl 6 and 60 & an = B P w2 o an
8 Sisng v o «cupomure whieh minates 0 & minute S a5 = R zn | o o an i
ety irkenock mﬂromg on coaduct orten prom I} stapy s s an o e G | w0 e (1w an |
™ god swichiog on edlp et e ooy = -4 ant 2 - | e oo an
Mains On" and e Wé with the ng circult om s Ty o 4 8 £ TatT e 2R 0nn 1
e e = 0 v P A ooerning | x  Bin B o i s am | L] an
Complate ifst cate o6 pr-. | £ S e 0ns | o e | @un an
e EAE IR SR B2
1
N plete with m T TR ™~ m [0 : un : B .'.‘ ug oy ._,.m
ot OVI41 Prion €110 & o | = a3 o ® | e R S oF a2 | ma—mg
Also svailabl . .70 i) cum | | o o o e | T - Evl (e T
e wathout i w4 Sid (] 5 an an €. on [ ] an neng (1)t 1
Model U R e o as | a . iR | 5w on non
. s %, oot o . T
I V140: Price £61.20 o w | s x| e o | o 85 an | = -
. ! .57 nm nn |
Tex Mi 74C] i [ | Bl an e
Lo p | TaCIBG ap
ae IC e = 1Y €8 oa | @x )
EPR rosystems s | g | TEEE B f i m
MPT* UV g opE N CEE EIEET I
: ER ias ik o T v | e o e ae o —
R t oo i g ;&m p | ez 57! iy :s.' e o DBIY LED
w3 o | o3| o | e a8 | == e
nm | oy e P el oa L an | =
& Bl on e o i gl = b
reey wa g iy i A it o - o L0
- . = T 143 o nan 0N ,':."; Ptr™ 0y “: ™ ae & |rLATS
A low co : ; R Pelwon an |ran (| o ] ffst o] as lam:
140/ st alternative | W el - - s | e 2 14 o . bt
o 141) claimed b 10 the above e ROOULATORS ] o are | e 2. o w aa La'
el'pa;zrsz chips in15 3vothe‘ manu'amuf;?sfrs (UV ol swchH RS £l = :l-mz [e7 ] _ml‘a"
A - m . " [
switch c? have seen. The ins. This is the c:eerase v a3 54 MODE P e Y oxev vy
up 1o 32 c«"";'ety interlock L:;:' has no timer :opes' :.‘5','.,“:.? » m: A AZ2(8 08 SUs n.:r., ne -g:g.
| \ 1te . power > g L e (31
grasure wra Ps into loose con The user pla g A s e niem oo § O o0
The ch y (16 along th ducting foam cos | S K Sty e . e 8 Py e
chips are held | e base. 8 in the [eempmp—— e e S o g VR o
sits in the n place b . 8 on each sid MICRO wan I -1 - =T an
p tray. (Unl ¥ the UV 3 e). ICRO (123 ) !
skl precayiions Jriika the UV e A PROCESSORS | (-]
bl % of UV lighla;e been 1aken 10 pr T4, s 2 moms? i
Incident | . but the ma prevent the ("1 - DAT 0.
distance ight from thi nufacturers procpriy e A | ew o
s above 12 is device i 1 state win I » o] section o doln bock
inches ~ is quit 120 % § AV = TERPACE .. - T '
Dv =) ealesl i Yie  on U I 1K) pags 11w B o S apotpa T
Mar: . b ] ('] an L3
erigny — 375 % 64 x “:t ] gf-' 7 r ‘ml-- Tyt t.' :‘:: e 7102
EPROMP sament — gy ol BETL T T
T ERASER: Pri g2 M. Gl i, 2
52 : Price £33.56 w g | momlim i ok
04/2708 P el uxen e LAY Coatr phers Want h 4 page BB Foter boce [ tan
23 ROGRA (] He ey R - 41 Patwast
ch prom MMING b T v s | Urman J o
acce {Price doe SERVICE L ] T 4% 'h.—m.-llu :
he pl handwritten / s not include £7.50 EELI0 o RS ohne an e e e =
xadecimal} typed source © prom. we ey cam ek - e s = o B
PROM WA ode — mu - 1 cnak tER K LM o Fung Pyt Bas sar Masasi k) bres
ASHING SE e bF s1anes e FL s oy’ s o
RVICE: §0p each ﬂ:;" e - o e S o) Ak “wu
| -4 !
NEW N (A ] hos
e NEW COMPUT P 2 Efmn-ed | Coutpeives o 3
e following co: l ER BUAR et AL 33 s 1o cazacs iyt ]
the mputer by g Ds U il bt soge COEBOS Ioacine bade .
range fo oards h ey 1% (mo0 RNy Ogtai wiagr 2.
fibreglass w t;‘ use with the ngve been added 10 s e ey QST A L AL uz'..',’.’f; .‘;:: e Chaots 1Y §=
3 Format Ed ]
|0PP22 Biline opbg‘(;';ap(laéed edge COr"i‘nL‘: X 203mm oy oo et : 0 |:.numc| ammieXwH, lml. Tos ::,!.-I_P:g:
Blner edin tor} NI Fase 11321 (g GER bt = gl Loof e S0
ela put board g (Lt a2 - 2w syl o 208 P o B 200 OPU
SI0_ RS232 shnat et b esao | EHES xS el || RS S e
16K d ace bod 9.40 foay~< P N a1 e e e e v » cendinsdon
ynam rd d T t e 1l g Pocr s, Hoe Wy ot of s B eas
ic ram board :9440 3 ‘:'n‘l:::,f,. v ol THSTSIEIN S ) uagee s-l”’ e "‘Tm.‘; L 4 .,_‘.:::-L.:, mm’:: :‘u-:,:
9.40 “'lm Hraest L1798 .h—m
2 e FIFE T ) 15 " 140 L e
SPECIAL OFFER 74 s"ﬂ I o l‘x':: - ::z;:’?;;'rq Nm::uu-.m‘w
Nom (Subject wan 2 | & o o i any v vt o el
onthly accoun to stocks tame ] lusa T “"."'-0__. an
ts 1 @5e 4810 win $125 L Saposws Guaia
o or these prices 'Aml 1ap | tus up | 1am o {atin = | '.llu 184 $gpl [Dvimmawa) sasary asd
27‘4 (450nS) — 1K each s o e i cLle M 2 g e g T E-
08 {450nS) x4 £2 < per 8 Tasts 6p | N m | s iy | s : e tuste [ B Jisd p Ay |
251672 1Kx8 .99 €22 [ we | usm e | i oy | MLIN MLk s £2) les) tize Lo
716 {450nS) £5.25 40 | @ Lo L - Lo | o | lusin dse S iAo QL . Gty
— 2K X8 si £39.60 318 p | dmsar z i w JdWT €00 UL Tunes €30 W e ;ﬂsm i
41162 ngle 5v i ) 4 ELA Bty | e AL e 1m0y 1A 28 s o
1250nS) — 16 £12.0 Magi2 T | IE » | LU :' 16 | amss e T8 i 098 Ry (298 usMe  iey
Kx1D .00 £88.0 ainn np | sl 120 | Jusior A8 | Jasiss ratiQ s €1 Tusiz (2M fute g2
ynamic -00 s B2 Jass - P S0l e s el B gm0 i am e g 5
4| A, 453 1
€3.99 £30 vt g iy N s A o7 | e | i
.40 | ram ;g: gy ": prin : s m sl Eae (l::: !tm" [z 3] ’;ﬁnn 12'1:
e lum: % L. Tatin e R (e i
L e ',.‘ rasim e ';;: usme W it r::
k2 €13 iy aun 2 ey 855 o ga8 !
3% (256 | Tass s6p | tesser s
3y E180 T
0| usn o4



HI-Fl SYSTEM
OFFER

This month we present the biggest and best ETI readers’ offer
ever — a complete hi-fi system. We’ve torn up its normal price |
tag of over £300 and slapped on our own — £279 including
VAT and postage. Available only to ETI readers.

The system, imported by Videotone, bears a with moving coil input, an AM/FM stereo

name unfamiliar to British Audiophiles — tuner and matched cassette deck with

Seoumn. The loudspeakers bear the familiar Dolby NR (naturally) and selectable bias

Videotone badge. and equalisation. A pair of the excellent
Videotone GB2 loudspeakers completes the

what do you get for your money? A system. Just look at the technical

slimline 30 W per channel stereo amplifier specifications.
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TUNER SPECIFICATION

FM Section — Tuning Range £7.5109 MHz _ Sensitivity IHF/75R 0.8uV _Selectivity IHF/200 kHz 95 B Capture Ratio 1.2d8
T.H.D. Mono 0.08% Stereo 0.15% §IN Ratio Mono 85 dB Stereo 80 dB = - L e
AM Section — Tuning Range 5251650 kHz _ Sensitivity IHF/75R 100V Selectivity IHF/75R 45dB  T.HD.08%
Dimensions 430(W) x 285(D)x 18(H) mm - - - -
FEATURES: 0 §£\£3(1T]m serTsuE_wm_y. New MPX circuit with pil_ot signal cancellingmroves FM frequency response up to
'IB_I:H_.!:ntTlin + 1dB, N;FM:detector Eﬂdlt_es FM 5 N -

AMPLIFIER SPECIFICATION - i
Audio Section — Output Continuous RMS driven at 20-20,000 Hz 6R 30 + 30 W " Peak Output 100W + 100W__ THD.at
rated output 20.20.000 Hz 003% __ Frequency Response 8—60kHz __ S/N Ratio Phono 1(MM) 82dB___ IHF "A” Weighted
Phono 2(MC)70GBAux102dB___ Input Sensitivity Phono 1 (MM)2.2mVi47k Phono2(MC)0.2MVIBI Kk Aux125mV/50k
Speaker Impedance 4, 8, 16 R o o T i ~
FEATURES 30 W + 30 W Output power at _0.03% THD from 20Hz to 20kHz; QuicI;s_t_flec_tlgrlE_overloadﬂ)tecti@ circuit

with Green (normal) Red (protected} LED indicator Super low noise EQ amp for moving coil and moving magnet cartridge, Tape
dubbing facility - 12 dB/Oct subsonic filter.

104 ETI NOVEMBER 1380
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CASSETTE RECORDER SPECIFICATION
1. Frequency Response {Dolby NR OFF)Cr O2 Tape 30— 16,000 Hz FeCr Tape 30—16.000 Hz Normal Tape 30—15,000 Hz

2. §/N Ratio (From Dolby lew.-l] Normal Tape; Flat 52 dB Weu,hted NR OFF 53 dB Weighted NR ON 62 dB Fe Cr &CrO2Tape;

Flat 56 (;B—\Kf;;!;h(ed NR OFF 58 dB Weighted NR ON 67 dag 3. 3. Harmonic Distortion (Normal Tape) 0 5% 4. Cross Talk 1kHz
55dB 5. Erasure Effect 75 dB 6. Bias Frequency 100 kHz 7. Wow & Flutter Weighted0.05% 8. Fast Forward time (C-60)755%
9. Rewind time (C60)75S  10. Input Sensitivity LINE 60 mV MIC0.25 mV DINB.25mV___ 1. Output level 0-1 V

EQ & BIAS SELECTOR Equipped with EQ & Blas 3-position selec!o: switch that can always’ keep the best recording and plaving
conditions for any tape used.

PEAK INDICATOR Ceneraliv a VU meter can't respond to transient sounds, so it can't indicate these sounds accuratelv

The peak indicator indicates them precisely, so so preventing distortion and making an overall better recordmg,
FEATURES Dolby system front loading stereo cassette deck: New LED VU meter mdncatlng peak level. Selector checking

amplification, 3-position selector of bias and E Q.; Built-in Dolby NR circuits; Recordlng mmng facility: Low wow flut!er and
distortion; Electronic timer stand by protecting pinch roller

—_— - —_— - — — — e

GB2 LOUDSPEAKERS SPECIFICATION
Type Port loaded. two way, lloorstandmgfbook shelf model Recommended Amplifier power: 15-40 W.In gencral lhey need
between 10and15 w V RMS per channel for every 1000 cu ftof room space, lmpedance 8R nomlnal Frequency Response: 50 Hz to

20kHz + 5dB. Efficiency: 8V8 gives %0 dB. Distortion: Lesstham % 60 Hz to 20kHz for 5V input. Finish: Teak foll with black frets
Size: 19" high. 10" wide and 11~ deep ~ Weight: 22 Ibs each

® Amp has moving coil input!

® Peak power delivery of over 75W per channel!
® Tuner has high sensitivity and selectivity

® Cassette deck uses accurate LED indication

-8 ® Guaranteed system compatability for clear
- é : sound

%' i Please send me....... . ..Seoum hi-fi system(s) :
‘ ‘g-i- I I enclose a cheque for E. ... .. . (€279 per system) |
- ;-: I Name . ... ... .. .. B o o N U A .
— |
= 1 Address . ... ... ... . ..., 1
¥ b . . |
i 1 g
EX | Send your order to: Modmags Ltd. (Sales Office), l
| 145 Charing Cross Road, London WC2H OEE ]
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WE HAVE ALL THE NEW ATARI®
VIDEO GAME PROGRAM™
CARTRIDGES.

+
B\m

IR HLYE
I.":ﬂ A -mafd J* } \.‘D‘H“” >

TELEPHONE FOR FREE COLOUR
BROCHURE 01-301 1111

COMPUTERS

NEW RANGE
Avsilabie August 1380 AVAILABLE
Lh:‘u.nl::::{zmm ™ - AUGUST 1980
£ oA , We specialise in
et your into @ full i computer chess
L OCOMPUASE. machines & stock
COLOUR CATALOGUE over 13 aifferent

AVAILABLE WITH
DETAILE ON ALL THE modets from

£173.87 + VAT CARTRIDGES €20 10 £300

= RADOFIN
B TELETEXT
Add on Adaptor
COMPUTER 4 —— £199 + VAT

Plays 1/2/3 or 4 Hands J i,
Problem Mode agd ° CHALLENGER 27 TUNE
Audio Feedback . J GAMMONMASTER Doon

fnstant Response
Auto scorekeeping From £38 to £108. Send for further detalis. BELI_

DRAUGHTS | LEISURE |2

COMPUTER *CHEAP TV GAMES
— % Solves Probiems * TELEPHONE ANSWERING MACHINES
":"?"‘.ﬁ%;uf NOGES *  Rejects litegal moves | * AUTO DIALLERS i
NETROMC 2 et * CALCULATORS
::?3:: °:-:m R 4 level machine * DIGITAL WATCHES i
Neag 100 caresagm BAt statiney whvtls £27.718 + VAT & PRESTEL
SascRindIvou Sy * HAND HELD GAMES

MALL ORDER SERVICE —~ Free postage & Packing = ]" ‘ .,.JU;J
TELEPHONE & MAIL ORDERS - sccepted oe 'JJ Ly sl W

Access * Barclaycard ® American Express * Diwrs Qub SILICA SHOP LTD . Dept ETI11
CALLERS WELCOME — a1 our shop o Velling - Demonstrations da-ly 102 Beliegrove Road

Open 1+om 9am-Spm Mon-Sat [9aen- Ypen Wed) Welling, Kent DA 30F
GUARANTEE — Full 12 months + Atter Sales Support! Tel: 01-301 1111

Wit have comprebensive beochures an 8il products. Please let us know what terestad arwd well 30y you de

32 page ¢atalogur cavenng Most games on the iNurkel
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GEC STEREO
TUNER/AMPLIFIER

4 wave-band siarec hunor
somplifior by GEC

* WM AW W/ Steree Fll fado
* 10+ 10 watl siorse smpiitior
* guts tie P Lope in /ot

Soppied s twe rssambled by g9 sl
tulil = sary ty compacl Os domomsirylina
g 1 3

QUALITY DOES NOT HAVE

£21.95 =,

,;__1
[ | SEIE) ot i !

T

SCOTT 7516 STERED
FM/AM TUNER

NIGH QUALITY STERED FR/ AM
TUNER BY SCOTY OF USA

Gvaralt size §° 3 147" = 127, Brond aow ond Wiy
00rImAeed M ¢ RGN tew price

JVC BELY DRIVE
TURNTABLE

JVC TURNTABLE WATH FREE AUDIO
TECHMICA AT100 STERED CARTRIDGE
« 3 sopel b 0

+ bot drive

* 12% Putar & Cobralad comrter dialancy

ASEAS

Prolmsenal 1ope: b speaker s with g

172) SD-towa. 253 35-25kiu) Desigast 1M
nite m Scasdimavia ta the dighest tuality. Al
soppied wilh comgiete Cabinel plams, tweelars/s
crosspvirs/loads ot = Ou Jomemairation 1e
e,

« BR2L N l&mlnuarl"nu-

AUBAX. GOODMANKS. KEF, PEERLESS ETC

AUDIO ELECTRONIC

sty [9-20) Exiended frogecssy respens |

43.50 pa
« 18R 753 80/100 mitt 3 sk B“’mun
£34.50 cach
* WA 403 60100 wsl 3 1pesmer 10 sysiem
£44.50 esch
« W-F 603, 00150 waz D peaner & syrtin
{84.50 each
o CP £250) |
COMPLETE RANGE OF SEAS
CHASSIS SPEAKERS ETC
ALWAYS N STOCK
ALSO STOCIUSTS FOR

(O dossongir sliga 1wy collre. il
70 £38.95 .nTe
Py £29.95
» TV SOUND FROM
- L YOUR HI-FI
TS TV wemd secvarier plaga iein perial

Ll nclll!p.!l Tamer. § ool battery eperaint

M«y—wm Moty Is look of . el pat

i "l Pt . 09
Ds Demeaxirydica Iar tpder:
\ JAs rewiems ..;.:hr DH"I Joiy 1979 £8.50

1000°s SOLD

PIEZO TWEETERS

s

Cloas savsd vorp low Favrtion twesters. No
creasoves roquced. Seiladio mp m 100 watts - mave

e,

1 Nish-rampe e bor mico/paAgIepY £9.38
T Twerisr harn tor 0H) Gsce 9 £8.30
3 Popuiwr %- sad izca £€4.93
4 Fal iy 8 195

 STERED ACCESSORIES

* SE1305 H-fi roquency squaliser i62.95

+ 1987 Econemy ronsive ... E49m

© N 206 Pesk prograsme mater ftwne 10201
. ]

* MSI719 Twia Scair 2utin otper mglar EIZH
w HCIS0 Tope oche chomber . (509

FREE CATALOGUE

Lorge rarga of
spoakers/uter eogbon s/ microphcoas/ Misers/PA
PR iz — 3d mmch e

Ples buge range ¢ 120 auipBart

ALL PRICES DNDLLOE NT

SEND LANGE 17p SAE

ALL MICES COMMECT AT 171060 E&OE

Cubegate
Limited

301 EDGWARE ROAD, LONDON, W2 1BN, ENGL AND.
TELEPHONE 01-724 3564 OPEN 9-6 Mon-Sat

ORDER BY POST OR TELEFHONE WITH BARCLAYCARD/ACGE S5
OR CALL IN AND SEE FOR YOURSELF

ETI NOVEMBER 1980
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Latch on to bmdung posts with
the new HPA-1 package from
CSC. Designed to provide a firm
foundation for a variety of
electronic interconnections,
complete with insulating
shoulder washers and mounting
nuts. Versatile, too — they
accept bare wires, banana plugs,
alligator clips, spade connectors,
and hook connectors. There are

Codlespeed Electronics

PO.0. Box 23, 34 Seafietd Road. Copror, Portamouth, Hanwu. PO B8BJ

SOUND EFFECTS PCB brand new, made for spaceman robot 1oy, Gives 5
Spacemen wunds with Hashing LED & {speakar aot suppiied). Entertain the kids for
only 86p. FLUORESCENT REJECT CALCULATORS modarn, 1en fynction
calacuiators wath It memory Mot repiaeable but no guarangees. €2.50 each
ALARM CLOCK CHIP MM53 16 dignal alerm clock | C. With data. £2.35 each
GIANT LED CLOCK DISPLAY non-mulipiszed. common cathede daplay
panel. Waih cats £3.86 each. WRISTWATCH LED OISPLAY tiny. brght
disglays tof LED waichet Note dspiay 16 Noused in 'leg ess Hatpack package and
required Eairty fem sotdenng. Supphed with dets. $5p sech o 2 for £1.80.
DIGITAL MULTIMETER CHIP 10 budd an Aus laaty, 4% digit multimeter
frequeres additondl Cifcuitryl, With Oata sheet, ES.GP:. 8 DIGIT CALCULATOR
DISPLAY common cathode. multplexed, 0.1 digs. Wah data, 99p each
PLASTIC POLARLIING FILTER 0 006" 1nick plastic fdm  Any wie cut from 3
square wich up 10 8 maximum sire of 19 inchaes 3 250 feet Oniy 3p per squore
inch. SUPER QUALITY JACK SOCKETS goid plotad contacts for high
rebatulity Mono 28p. Sterec 30p esch CALCULATOR KEYBOARDS excedtent
value 2 for 99p. LMS55 TIMER 1.C. suitabis for mest mer applications. and @
wppled with appiwation bookiet. 25p sech CALCULATOR CHIP NORTEC
4204 fow lunclion and consiant. With data amrd dugram. B0p each
PUSH-BUTTON SWITCHES wiih | n.o. contst {Fomantary acnon]. With red
bution, ¥5p exch MINIATURE SLIDER SWITCHES wit 2 pole change-ovar
cortacts. 16p esch STATIC RAMS 2102 memarnies. with data only 99p each
REJECT LED CALCULATORS some repsirable but sacaitani value for spares.
¥iekdy lots of paris. £2.890 each. LIQUIO CRYSTALCLOCK DISPLAY nice style
daplay gives black digits on grey background, could also be used for treq. mesers.
dvm’s 210 Wilh data £8.28. PROPES SIONAL QUALITY, CONTROL KNORS
rotery knoba satin hresh black nylon knobs to it standard ' D shaped shahs
Coloured srap-in caps 80 have position ndicaios line. Cap colours avaidabt
black white. grey_red, green. blue snd yellow, Knobh and cokoured cap 20 (state
ca0 colour requeed]. Skined rotary knobs. A3 sbove but has Rared’ nut cover
around barse of knob, 27p each (stale cap tolour required). Stider Control Knobs
fas Smen or B n shafts. Availlable mn black. whate. grey, 1ed, grgen, biu® anc
yollow. 14p cach {stas¢ cobour requered). QUALITY REED SWITCHES tiny but
senstitive reed swilchas. idesl for bufglat aiarms c¢tc. Only 39p each
RETANGULAR BAR MAGNETS small but powerful. Purchased tor ute with
sbove roed switches. 58p anch, REED RELAYS 12v d.£ coil, ane —n.o. contpct
Smail enough for PCB mounting, 79p esch POWER RELAYS 12vd.c.coil. Two
chanpe-ouer contacts, each rated at 10 amps. Contscts solld silver for high
reiabality. Only £2.55 each. Reiay Deses for above relays are 35p each
TRANSISTOR RADIO LF. TRANSFORMERS afl brand rew Wby include
sevees! lypes Ten tranglormars for 55p. NYLON CABLE TIES 25 for 35p (lees
e 47 lorg). A comprehensive range of rasislon and CaPAEIIory 1% now an stock.
1anges as shown bolow. RESISTOAS 10) to 10M(], AW 5% ELECTROLYTIC
CAPACITORS 1,F w0 270,F 25v dc MYLAR CAPACITORS O 001 4F to
O 1,F 100v dc. MULLARD CERAMIC PLATE CAPACITORS 1 8pF 10
4 mnpr 100v d.c. For tull range of values and prices sae our FAEE cotaiogy
SATISFACTION GUARANTEED DN ALL ITEMS OR FULL CASH
REFUNDED. NEW CATALOGUE (Mo, 8) NDW AVAILABLE — JUST SEND
MEQIUM.-SIZED S AL PLP PLEASE ADD 40p {OVERSEAS ADD £1)

ADD 16% TO THE TOTAL COST OF YOUR
V-A.T- ORDER (INCLUDING POST AND PACKING)

-

five red, five black posts, 20 insulating shoulder washers
and 20 hex mounting nuts. And for large quantity orders,
CSC can supply other colours. You won’t find it a bind to

post off the CSC coupon for more details
CSC UKD Lra. Unig 1, Shire M

- do it today!

Industria) Estate, Satiron Waidan, Essex CB11 JAQ.
Tolephons: {0799} 21682 Telex: B17477,

------------

1§
IHPAI gy Poses | Nett £250| Unit pricaine PR P 1BS VAT £ 'JJ_

ol Dmer

Pigose teduct {1 postage from ruch sdditie:
| @nclose cheque/PO for €
or debit my Barclavcard, Access. Amencan E xpress card
No Exp. date
or Tel: 10799) 21682 with your card number and your order

will be In the post immediately
NAME _ D .
ADDRESS —

CONTINENTAL SPECIAL e ORPLR AP

= E = FREE calalogue tick box

\tinental Spacialties Corgoration |UK] Limited, Dept. 955
Un t 1, Shire Hill Industraal Estate, Settron Waiden, Essex CB11 JAQ

TOMORROW'S TOOLS TODAY
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ETIPRINTS

Shown below is the listing for

ETIPRINTS are a fast new aid for
producing high quality printed
circult boards. Each ETIPRINTS
sheet contains a set of atch
resistant rub down transfers of
the printed circuit board designs

original artwork ensuring a neat
and accurate board. We thought

Idea that we have patented the
system {patent numbers 1445171

ETIPRINTS are made from our

ETIPRINTS were such a good

the last year's ETIPRINTS. for savaral of our projects. and 1445172}, I
03B Buffer ] Jan 8C 0408 ETI 80 - PSU Feb 80 0428 Touch Dimmar, Apr B0 |
Mawing Coil Preamp Tuning Fork Battery Charger
Process. Controlier Filtor RC Guardian
Coin Toss {Yor: Bottom) 1&2
039A  Hum Filter Dec 79 043 IREC
- preamp May 80
Logic Probe 0414 E'TT: C\(l::ooh"e Mar 80 Recaiver. PSU. ;
Signal Trace \SISNPLBGM' l
0398 Long Penod Timer Dec 79 ETIHC ) 1
Rain Alarm ‘Eleciromyogram . i
Touch Switch 044A  IR60 Function June BO l
Flash Trigge: Board {Top & undersigel
Pseudo F?gnc;om 0418 VCM Mar 80 Control Circurt, |
Noise Gen Heater Controlier Line Transmitter, |
Tape Response Meter
639C  Function Generator Dec 79  042A  300W Amp Madule Apr 80 e
083 Fuel Leval Monit Sep 79 - F'éd 1% Mo .
uel Le itod, ] PSU & Monitor Ami
040A ETIB0 — VCO Feb 80 Algrm, Screen Controller Drum Synth Y H
and VCLFO Dynamic Noise Reducer (tunction board} 1

_ — HOW IT WORKS

Lay down the ETIPRINT and rub

over with a soft pencil until the

% pattern is transferred to the
& board. Peel off the backing sheet
carefully making sure that the
resist has transferred. If you've
been a bit careless there's even a
: ‘repair kit on the sheet to correct
any breaksl

= BUY LINES

' | ORDER TODAY

Send a cheque or PO (payable to ETI Magazine) to
SAFGAN Presents DT"400 Series from £| 50 4+ VAT

ETI PRINT. ETI MAGAZINE 145 Charing Cross Road,
London WC2H OEE.
HIGH QUALITY D U Al. TR A c E DSCILLOSCOPES

Price £1.20p.

AT PRICES EVERYONE CAN AFFORD
Model DT-410 4'" CRT Smv 10MHz @ £159 + VAT
Mode!l DT-412 4'" CRT SmyV 12MHz @ £172 + VAT
Model DT-415 4 CRT S5mV 15MHz @ £185 + VAT

i Ima v SPECIFICATION FOR ALL MODELS
* H mV/ div- 20V /div in 9 col. s1eps *TRIGGER: Level Control. = Slope
+ BANDWIDTH: 1OMHz (DT-410), 12MH: (DT-412) Bright uneeAU‘l’O &%HMAEPW Triggering

+ BANDWIDTH: 15MHZ (DT-415
# TIME BASE 0.54s/div-200ms/ div in 18 cal steps. Y4 LE;Ll:izi ety e
X5 Expansion to 100 ns/div #Graticule biue, ruled By 10div (6. 4aBcm”)
X5 Musttiphier 10 18 /diy «Size- H215mm W165mm D280mm. Weight 4,5kg
% XY FACILITY: Matchad Inputs XsCH1. Y= CHZ PROBE 1-REF-XI08 €11.50 4 wAT S

Ordoers to: SAFGAN ELECTRONICS LTD, {Goods +15%+¢£3 P&P)
56 8ISHOPS WOOD, ST. JOHNS, WOKING, SURREY GU21 30B. Tel. WOKING 66836 DT-300 Series
QOftscisl Government and Educational orders accepied or WOKING 69580
» ETI NOVEMBER 1380




' PCB FOLL
' PATTERNS

The double sided main board (copyright Tangerine
Computers Limited) is not shown. The sound effects
board will be shown next month.

A e o . an

A heatsink as described in the Space Invasion article must be used

with the project’s power supply (foil pattern right) or the unit wlill

overheat and cease operation.

_l c

x x cll

INVASION PSU

Bottom right: The ETI Multi-Option Board can be used for all five
projects.

Below: Audio Test Oscillator.

ETI
A F GENERATOR

ETI MULTI-OPTION BOARD 1980 l

il
m

8

L canm_]
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With our panel transfers, of course. To
look really professional a project needs
a neat front panel, which until now has
been impossible 1o do at home. Now
Modmags comes to the rescue with
panel transfers containing letters, num-
bers, useful words and control scales
for both rotary and slider pots. Sinply
clean the surface to be used (meths isa
good idea) and rub down the appro-
priate transfer with a soft pencil. {but
make sure you've removed the backing
paper — some people forget!).

Each sheet measures 180 mm x
240 mm and contains enough symbols
| for dozens of projects. Send £2.00

{includes VAT and postage? for the two
sheet set to - Sales Office (Panel Trans-
fers), Modmags Ltd., 145 Charing Cross
Road, London WC2H OQEE. Please
use No.1 for black lettering and No.2
for white lettering, and make cheques/
postal orders payable to Modmags Ltd.

FANCY A QUICK RUB-DOWN?

B :

AVOID DANGER from RADIATION WITH OUR RADIATION DETECTOR

Recommended for: Eivil

Detfence, Fire, Hospital,
Medical and general use

® BE PREPARED, EVERY HOME l
SHOULD HAVE ONE @

YOU CAN'T SEEIT

General Information:

Pockal gosimaters provade 8o accurate, reliabia
and mmediste method of measunng the integrated
808 of caduynon received by those exposed 1o

] chaton Tha o be resd 3t any 1
and :?:w pl:ce. olle:r:zaz m:‘.vw gr.|.=mm.: HEARIT
o FEELIT
inci BUTY TECTIT
Principle: UT YOU CAN DETEC
ihe i von ch wsin .
\ e Sommetm o rtion o e s Fgatures:
g s d the wmage of th
l""t:‘:l’gu:uoa':l I:Nu:ee‘er‘:ena:ﬂcl‘o .egralic?,,:eogcglj_ . T"ESE UN'TS Wlll, READ
The quartz fibre i@ Mounted an a wire slectrode. which AUTOMATICALLY THE AMOUT OF
0t 15 supporied by 3 hegh quality msulstor. Whan RADIATION IN THE AIR

e Instrument & Charged, poAitive charges distribute,
1hermselves over the wite Blectroge and guart-fibre
causing the ibew w0 band awsy Hom the eloctrode. The

SECTIONAL DRAWING n
| PROTECTIVE CAP—

MARKER SLEEVE———y

POCKET CLIP — i {;

MICROSCOPE BOOY

ACTUAL SIZE: 1152 14mm
e ——— WINDOW

Tt EYELENS

____,/-"GRAncuL:

—_—
FIELD LENS

. CASE TUBE

fibre will h e uUp B poshon dependmg on the amount
of chasge on The systom,

When 1he ‘surfounding alr dn the 1onisation
(nambar 13 fonised Negalive ons will be attracted 10
the postwely charged electrode thereby reducing 1s
crarge. The tesulimg fibre movement will be related
ditectly 10 the quantity of radiapon producing the
ianisation_ The fibre movemsant can this be calsbsated
deracily in roentgen uNis and the rate of moveMment of
e hibre will be proaporlionat 1o the roenigens receved
per uPil ume.

Construction:

The micioscope, clectroscope and ionisation
Charmbest a2 housed in an outer skin which moy be of
Drase ot dlumemum. At one end 0 tho tuDulsr Case 13
liasg & chatging dszembly. snd 3t the other An
Sv0-piecs wirdiow Thess two assemblies 810 soidered
™0 e OUNEY Cise 10 Brsyre § hermelt seal

Each dosimetes is provided with protective end cap
wanalucent window so thet the cap need not be
@mived for feadng

Dosimeters meot vibration, drop. salt spray.
humudity, water iMmMerson and temparature ST

@ THIS INSTRUMENT IS ONLY A
LITYLE LARGER THAN A FOUNTAIN
PEN

@ CLIPS ON TO YOUR TOP POCKET
@ WEIGHT LESS THAN 3 0Z. |
@ CONTAINS THREE LENSES

@ FULLY CHARGED. TESTED AND
GUARANTEED REFURBISHED BY US

@ BRITISH DESIGN AND MANUFAC-
TURE. RUGGED CONSTRUCTION
@ MANUFACTURER'S LIST PRICE OF |
SIMILAR MODEL IS OVER £25
@ BUY NOW WHILST STOCKS AVAIL- |
ABLE. DELIVERY BY RETURN POST
!

TONISATION CHAN_H!ER

.QUARTZ FIBRE

} __4__,__OSJECTIVE LENS

—

b ELECTROOE

——

Mail Order Divislon

ww DONDENE LTD. =]

) 404 Edgware Road. London W32, England |.LE.D,

Supphies compiets with
Dals 2ad ainrmation-on
radiatien and detecinrg.

CAPACITOR— i
\ CHARGING
i >
i o SELLOWS
PROTECTIVE CAP i
(CAPTIVE) & CHARGING PIN
— Two
FREE
ALL YOURS FOR Y
ONLY RE-CHARGE
YOUCHERS
£10.95 WITH EYERY
nch. post paid DETECTOR
Manulsciurer s curient bst rice simiig: odsl B over £25
T . e— | — s
| Al ynits afe cheched and tesied i YIEW
orier W despaich by firsi-clsss medl m THRY
prager proteciive packing. LENS

i
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LEAR SIEGLER modei 310 Ballistic printer. Save {400 OUR PRICE DNLY £950 pr mphg
us an offer,

DEC VT52. Used but clean £880.

TEAMINET 30 PRINTER WITH TWIN CASSETTE. 30 cps. Standard 232 £700 or oftar,
NEWBURY VDU with Keyhoard Model 24-80 £350 or otfer.

CIPHER VDU wnh separate Keyboard (No case). Pnatar, port; reverss video /Hlsshing eic €378
sach or ofter.

CALCOMP 564 BARREL PRINTER. MUST GO £680.

CIL PLOTTER on STAND. Ex-Mingiry VGG €850,

FACIT 4001 READER wwth 2 spoolers 4015, £478 the sot. Plaasa make an olfer we con
accepe.

FACIT PUNCH with 5107 CONTROLLER £250,

DICOM Digk Dvive §°" Ex-Mirestry Clean £120 each.

TELETYPE PUNCH iri Silent Case E45 ench.

ARCTURUS A1B0, 16 bat muri With Data. Another glit £425.

COMPUTER AUTOMATION ALPHA 18 with TTL Input Interfsce. Massive Documeniation &
quantizy of paper tapss And sgan g gitt 1 £390,

HEWLETT PACKARD 2114A COMPUTER, #o intertace . No dets, HENCE €475,
TELETYPES ASR 33 with 20ms Loop £380 amch, 232 availabie 5t estre cost KSR as sbove
€228 aach.

TWIN SHUGART Fioppy Drives a £450 gt

AFEW OLIVETTI PRINTERS & KEYBOARD Type TeJOO sull svallabie — ploasy enquire

709 DIL 14-PIN
OPERATIONAL
AMPLIFIERS

at Bp sach
100 ol 25% dmcouni,

CONVERT THIS UNITTO A
SUPER BATTERY
CHARGER

AP ACTAE Qreen ManIXIy quality case wah
removatle 1op and DOIOM PINCE — Nadvy

MINIATURE

KEYBOARD
Push comiacts. markad 0-9 and A-F and 3
oplional function keys €1.75 sach P&P
B5p.

futy poraest sAMches — high powered revist-
o3 1o controd Cument  qood qudiy Centre
mounted ampa et = st of waing Pt
1ermingts on lront panel which can be used
for connecting leads. ALL THIS FOR £3.50,
PERP £2. Four Unats (12, Carrage £5,

MAGNETOS
Brand New, Bousd
Ex-Ministry
Originatly for Mimstry awcraft, therelare
finest quakty — vavy mlisbue
Rideculous £4.74 sach

STEPPING MOTORS
200 Staps — 20-01/ im, toerque, 12724 vol
Input 4-wire.
€12 each. PAP £1.50

STEPPING MOTORS
200 Steps. 20 ot/ torgue 120 voht
aperating 3.wre.
£4 each, PP £1.80

STEPPING MOTORS
North Amercan Phdalips, § voit 3.3 Amp
opatauon. 2 wae PPS (200 revs per min
0:250 usen. Tested £16 cnch. PHP £1.50

STEPPING MOTORS
12 position wih sddilonal where the
10tor is conts. Devico can be usud a5 » tacho.
Diagram suppied. Wil acrually work on 5
valts. 12724 recommeniied
€1.50 wach PSP 75p ar 5 tor £8 PAP
£1.50,

BC122 [ BCT130 6p 7a 25p  2N5449 8p BC2GT Sp
BZYBE:V7 10p SN786850 SB5p 74COB 280 2N3053 15p BC1IVA Sp
BZYBBI3v10p IC7351 10p 74C10  20p  TiS92  10p BFTE0 %p
2NI006  Sp  MCAD0) 15p  MCA04® 3Sp  TiS43 10p 4013 30p
1842308 Sp MCA012 1Sp  2N3IT04 #p 8C337 Bp

BZXY9C1210p MCA020 78p 2INSA4?  Sp  pca2?

MDNSANTO DISPLAY type MAN 1014 0,3 displpy. £1 each,

REGLALATORS —all at 855 sach.

MC7B05; 7812 781%. 71912

MC1436L 70p. TIS 50 — 10p aach. MC4016 — 25p each. 741CON — 75p sach.
Iinsgture 4 7K PRESET. 10 tar 25p. 100 tor £2.

16 pn OIL Socker 10p, 14 pin SIL Socket 8p.

LED typs TIL 208 Red with holder 1 0p esch

SLOTTED OPT SWITCM supplicd with data — mormally ower £2. OUR PRICE 75p aach
ROCKER SWITCHES 2 pot ¢ /o — 16p each.

Soving Action TEAMINALS — normalty ower 30p ea. OUR PRICE $5p sach

TOROIDAL TRANSFORMER 0-115V-230V Input. 13.5V-0-13.5V rated BVA outpul £1.70
each. P&P 25

0.
Sub-mun TRANSFORMER 0-120- 240V input. 12V-0+12V rated 4VA Oulpuy 76p each. PALP

500,
L E.0.3 Standard White 12p; Standard Yellow 15p; Small Whate 8p.

MUST CLEAR
POLARAD SPECTRUM
ANALYSER
5" Disolay. These are supplied with STU 2

plugn. ¥ 10 45 GHZ
£95 sach

INFRA RED IMAGE
CONVERTER type 9606
(CV 144)

114" gaamnoted. Raguees single low. current
IKY b0 BKV supply. Indridually boxed
With dats
£12.50 each rur 715p
Inkra Res Lamps alin aghertisad

-

TRANSISJ’OR INVERTOR
116V AC 1.7 Alng Input. Switching is a1
20K he. Output windwngs from Poi Core. Can
be rewound 10 s aWn DUIROSE Of UNN Can
e beoken for hosl of componants Carcuits
supphed. £1.2% ench. PEP £2

KEYBOARD PAD
Size 122¥32" high with 12 Alma Read
Switches. Blue keys mark=d i green 0-9
and a star with one blank
€4 sach, PAP ), or S1or 15 PSP [2

770R used tested

£95 each

EDDYSTONE 730/10 used tested £77.50 each

RXS

DIODES MUST CLEAR
AN rew Il apec . devices INJOE3 BAX 13 LARGE QUANTITY OF
1544, INA146, INI4T0: 1N21BY PHOTO MULTIPLIERS i
100 o £1.50 — 1,000 off €10, all wilh mlormeton Briish, Approa. 2°

window £1 sach. Briush Approa §°7
BLUE THERMAL PAPER window £3.50 eact Amorican. Appros. 27
4301 roll 8%* wide

window €4 sach. Specinl Amerncan version
RCA £8 each. FBF all Itipi
€2 por ol P&P 1 76 n‘mmh ac all phowmultiphury

0 24V wnvertor version. Special
60vernment Quality vgc

£165 each

T‘N'Atua 5!10 EA‘:C"O‘S. - ’ul ESV 1001t £1; 100 o £7.50, 330ut 8.3V 15p

oy
TEXAS Low Profie 40pin IC Sochets 45p eb.

SMALL TRANSFORMER, 240V Input. Output 2 windwgs 12V and 24V 1 amp. £2 sach.

30 SIMPLE SO SAFE.

€18 push bunion CIRCLIT BREAKER Small, compact. J ratings 0 8- 1.8 and 10Amp State

whith ofe when ordenng 75p sach.

AMP METER 2% da Scaled 0-60 Boske 75NV FSD Complets with extwrnal 60 Amp

Shum E2.50 a8, PLP £ 50

MARCON! 5 gred Gecers s trpe TF184M
A& UNF Sone Derermtor 2HD GA0MNZ UBYD
RAS ATTENUATOR 010008 30 ghm [PR GNIA0ID /5

R&S Prwi Soraé Goaigncy O 1-JOMME SWLA BN 41001
R&3 Drett Copmotence Mater KKK EH5201

MARCOM) voromemt TF HOMIC

MARCON| Sora Genavatce TF14407 8 Lighit hini No Cadd

[0rs
A& 5 I Gragh hype 20D BN35SE2 ({1
EMT URIT 230V Slkcn 25VA 7 SKY €22 500e
ALS SWOB &N42244/2/50 POLYSCOPE 1 As New €378
STOODAAT Aacso taarderance b figdd Intenady Miler (om picw
with Powstt supoty 375.1000MHE Mo lak g cabie Laso
AACAL Sqrt Carermor ype JOSA, AM /W 1-170OMMT

17540
BEK Auomane: Fren Reaporss Mecocaer nype 3302 (Boat Ireq,
Quz rypr 1014 wetny Racorser teps 2 5040 €350

MANRCONT S.gnst Qerergion TIROID 15 €120%e
MARCONS Synel Genoreior TFBO1S

MARCONI UNIVERBAL BRIDGE IF1 31397 4m

MARCONI AM /WM Sq)nad Gererorer TFIIEA72

MASMCONS Carrer Daviaon Mave TF791C

ADVANCE 1 Meae: type T3

QECIULOSCOPER — wicly e 80

Trw atscee ¢ vy BP0 1S Ides O1 the (€31 yot we have winlatin

The prices we bele v we v — you Pors

e W el et have the 'oa'lrw

plasse phore 10 Mabke jure |

VARLALS 2 Fnupmoent Goo? candson § Amps €25 oa
20 AMPS €35 oe
S0t 3 phuse sadabiy Piase 0ga0e

| CRYSTALS 50w ench
oy motsd coma - 19,782 B42 BKHZ. BYG OMMHZ

e— g

LOUD MAILEAS. Tranariorrsed hardt heict np heade Scanderd
heenel batice ey supphed Howl Smrich (20 es. AP [2

INFAA RED QUARTE LAMPE. 7307 €20 Wwatts_ Sum 1 3%

N oe €150,

BHIDGE RECTIIER. 2 Amp SOp @

PHDTODIOOE DETECTOR 4 Ny leah. T5p 00
AHIN:IO& 17.wdy chdssd mounl sdge connectors 0.1

‘5\1 ‘] Wk Sur Ja X JW M 1% BRANO NEW
€250 en. Sacondhand €2.50 am. R
Mirsgiyry MOTORS 17V wnth geered wiew) (B searh 3218 dusl
St 14 N AT s Pew 30p a,
MOTTR 12V OC mmm pultey A7 ntagre semconducics Spera
Coampcd herar £1 ma

MINIMUM ORDER £3 VALUE OF GOODS. MINIMUM PAP €1

LEDEX AOTARY SOLENQIDS, 115V OC Me twach arvembily

150 e

DIAMOND H CONTAOLE ROTARY EWITCH, Swile poke

OD-wey Provisd Cocua Mount New 10p se. 100 o €T,

DRLAY LINE. 50 ramsts s 1 Connerteag — QIownd-ddul

Sorm 2727216657 16 M 28p 0B

PULSE TRANSFORMER Sub oo Sue W x 5/16 X W°

Sexdeatery canire lagped New 20p om

MOTDA &y bl Motcr Cotp OC Mge Torgus Pavarsdle

Undbie toique 01 5V Mas somage 24V £2.30 . PAP (2

REMO TV TYPE ML TIPLIER. Tuo hoh vollage outonts 300

fotut. £ el

DON'Y TAKE CHANCES. U she svopmt EHT CABLE. 10y per

rapere ot £7.80 par 100 metra/drum. *5P (2,

PHOTOGRAPHIC LAMPS, Pasr 230V SO0 watt. Sortve tpp

TSpew. 5 01 12 £8.80. PAP ¢1.50

AAPIO DISCHARQE copecncrh Amis 4V (3 each. PAF (7

MYSTERY IC PACK. Sose 20 pih — good mhature -~ ol Bew

derver 26 1Ce fon £1. PAF S0p, You bntt out waai they sve ond

W vl (ny e inlorma 5o 1rom you.

VACUUM PUMPS — TRAPE, rn: Sord lor i1

DECOUPLING CAFPACITOARS

Q.05mid. 10V D O1mig O O3 Imig, 230V, 336 J10p). As

ey 100 tov €9.50.

B.M.V. Copocitor b naid

10-wuy MULTI COLOUI RIBAON CABLE. New 40p pur

mews. 10 mewes tor (3.

QEC UHF 4-n.ton et £1.80 nech

CENTAUR 315V FANS 4% X 4 X 17 (450 we

EX-USED vouprment, imsing, 80p sach,

CONTACTORB. Msvy Duey 24 OC S maky €1 each.

QEC UMF, ¥HF & bunion lune £2 asch

DIQITAL 24-HOUR CLOCK wath budtan aigerm 34 uasd In Brsun

Ogte’ ciocks Slent iyaning Large ilbamenated aumersly, #C

marn Sere 6% X IW M 2% ONLY £3.79 waxh.

Y214 PROTO MULTIFLIER i wainions shew cantdines wah

werdte et bl o resacr reteom L2 sach. PP (1

RANCO 250V 18A THEAMOSTATS wiin Conital knobs

CoAD 3 50 200 dmyprw  £2.60 anch,

SOLIO STATE UMF TUNERS. 30 aca £1 sech.

ORAND REX [iu® wirg woaps IO movas or £1. PAP 7

SLIDER CONTADL SO0 Loy. Swogie trech Compinie wih

knan ¢ IR T6p eean.

TRANSS

Zm im?“-l Ilsv; Ampouipul £1.25 wech, PAP (1.25
Inpun SV 1.3FR S IWa 2. i

€1.50 sach. PP £1 Lo Il

zwvwa« uvouh See 281 235 X GOod Quaney

€1 50 gpch. P

280V inpur lrvmmu Sue $0 X 30 % 47mm S0p snch.

A0V g, 500, 12H0 12V GOMA S 63 X 45 X 40mm €Y

T1EY innn. Soc SW 250MA See | 1006 x 1.6 3% 1%" 2 far

op

ES P&P or CARRIAGE and VAT a1 15% on 10tal MUST BE ADDED TO ALL ORDERS.

CALLERS VERY WELCOME STRICTLY BETWEEN Sam-1pm and 2-5pm Monday to Saturday inc.

BARCLAYCARD (VISA) and ACCESS taken. OHicinl orders welcome,

CHILTMEAD |

TELEPHONE NO. READING 669656

logk on night tor dgor with “Spoked Wheet

NORWOOD ROAD, READING

(2nd trning teft pasi Reading Technical CE.Icga in King's Road then fust right

—————
SEMICOMDUCTORS  INEUTS — S TASOUL ~ B

At woh

enu sus? AC158, BC237, &5 147, OASD, OABY, HCT4AD
Rad

At!ﬁp-m

TIP3 TIP418 INZSE &F VIR 2TX4

BY12) 10 HF18) 20p 50230 Ap: BUTL] SDp:. MaIARAT
Aty BO220 S0p; 80733 6 80234 Lomm Par 29W — 80p per

or o S0p eash.
ARGULATON 104825 1§ o 20V o = BV our 100Ma TOS Cor
+0p smch 8F254C 20p
TV AMPLIFIER TBS 120 20p eech.
Inesgreass Congysts
#43 5 foa 1
Fa01 &p
4072 12p
1476 20p
1498 1%
422 1 3 recne
74C00 ‘:‘; acos T4C160

MOTOROLA DUAL 10 Line B pen Dpeo Cougle: 300 sach. Goks
plers twntat voryon S0w aseh

EPROMS 2708 €5 BO sach.

SMITHE sncapaulaies ansntonsed AUDIBLL WARNING
DEVICES Av.t PV O cMreer from TTL. 68p eech.
SLECTROSTATIC VOLTMETERS, 7 Gkv €8 ssch. I'G7 £1.50.
O rraiatio Plasesr orsjuve

TRIMMERS. Suomm0.2510 1 25 pb. 190 2. 504, 7 1o 3500 AR
a bp wach

HONEYWELL num.ony conticie s 50p smth.

THYRISTOA TIMEA. w St 15 9acs edurabin ety in
PAMIKC My ppt Saprand brve Sevies driey 30 ench.
MirATURE PC MOUNT suol SWITCH. Singre pota lwn
10p eath.

LARGE EX-MINISTAY SPELAKERS. OUTSIDE 15 ohm of

Tewed £2% emch or 3 tor (100

Somm EMT Truraiormers prg Capation svilable Picase srgwes
TELEPHONES 08 wyie buch ooy oo Dius £3.50 0a T46 1ty
o o grey £7 30, Guder vy blacs £2.90 wach Drcoured
ey 106 €8 s PAP (1 50 por tslephons INSERT can te wicd o3
Mo roqinors { Esrgro N Be usee 48 et 10 clophons Dul Sugde e
guabtyl Ea-Min Srard mew wiapped T3 ragh. o 10 &or €6,
OC SEAVO MOTOR 110V 7 SAmp portruou. Coubie shaky
Brort new, 3 were & bioah 228 me. Pus catape,
PC Maunt POTS. fiuc w o wrm inoh 200 ohm A 10one 10p
CAFAC“’QRS -
Goerman Ciosy I¥0Cpe

G tedn 25 ('J ‘C lw o
401617 7 SEGMENT pe (g plut @ lapust Lher b0 e bt PRol @
Crping mena B0 10 1 g o the Higuie Qe wilh gécohal Jaces
Tetaren dgis Goog bribsese ;0 1.3Y 19 sonrecoony (230

where P&P not s1ated please use own discretion — axcess refunded




GAMES COMPUTERS

DATABASE GAMES COMPUTER. Entertaining and Educational.
14 x programmed cartridges available. Database games computef
finc. 1 x cartridge) £62.50
Cantridges £10.60

STARCHESS. Chess game displayed on your own TV Absorbing
game for two players. Can be used as conventional chess game, or
as intargalatic Space Battle.
Starchess (Complete)

DOOR TUNES. Door bells that play 24 different tunes
(popular/ classical)
DOOR TUNE

£50.00

£€11.50

COMPUTE-A-TUNE. The exciting new musical computer Fea-
tures: Tune memory. 10 x musical effects. 4 x buik-In tunes. 2
octave keyboard.
COMPUTE-A-TUNE £15.60
COLOUR CARTRIDGE. A TV game played on your own TV
Three programmed cartridges available giving up to 10 x different
gaenes per canridge.

COLOUR CARTRIDGE {with ten game cartridge)
CARTRIDGES from

€27.00
£8.00

Wa also have a limited number of Six Function B/W and Colour
games, from £6.00

We also service Video Game Computers 'TV game etc
{Industrial / commercial or hobby)

Al prices subject to V. AT, & P.P
For funther info, (Brochures, ete.) Flease sand 5. At
Trade /Bulk enquiries weicome

BRAINTREE MICRO LEISURE LTD.
92 MANOR STREET, BRAINTREE, ESSEX
Tel: 03763-28196

SOUTH WALES

FOR TTL, CMOS, LINEARS, DIS-

CRETES, PASSIVES, HARDWARE

TOOLS, CASES, TRANSFORMERS

ETC. LEKTROKIT, BREADBOARDING
AND VERO DEALERS

BOOKS BY NATIONAL, |IOR. BABANI

Come to:

STEVE'S ELECTRONIGS
SUPPLY COMPANY

(Formerly Steve’s Electronics)

16/17 THE BALCONY, CASTLE ARCADE
CARDIFF, CF1 2BU. TEL: (0222) 41905

VISIT US AT THE SHOP —
OPEN MONDAY TO SATURDAY 8-5.30
Mail and Official Orders Accepted

ET /11780

12

'STEVENSON

SPEAKERS

S6mm g1 1000

Pair of Litrsacnic traraducess
Magnete sarphane « J By glug
Cryvial sasphone « 3.5mm nlu) ‘&j‘

705 850

1982 850 7812
;s ase ms
TIC246 164 400V Trac  V1bp
C1060 4A 400V 5CR 460

A—— CONNECT ORS
pOTEm ver, or hor, o

Rotary SHGIM (o or Lir 2 pa
Ratary SX-1M stereo 3 pwn

A02%
4026
4027
4028
4029
4040
4042
4046

404
L4049
400
4062
4060
[:13 4.1 4066
MJ2955 4088
TIr2ec 4069
DIODES 4070
NS 4o IN4148 N
WOt do 1NA002
144006 1o NSO
BZYEE see-es 8p anch

Low Prohie
Tenm

Si-de GOMMm travel 5%X:500K log $pm 180
ar Lin, pingie Bap | JACK

Sitaoie kngls 10F above with caoured

caps in red, biwe, green, ooy ymlion

and bleck, Rotary 16p Shcde 12p each

SPECIAL OFFERS

2708 EPAOM
AY5.10¥1 UART
TOAT0Z? Osloy fint
MM T160 STAC tmer
SN TG4 T7 Sound geoerator
NESBE? Tone decoder
LMW31EN Op. 3re

5 % C106D SCAR

4 2 FNDS00 didl 2y
3 2 7905 or 942

2 2 CAIMG areays

10 x TLOET ¢, smps

100 « 14148

20 = INA00T dhoden

20k 0.125 o LED™

20 % 0125 green LED's

20 % 0.12% yellow LED'+

4 x MPT rechigegeonie calls

3 = LA1339 Ouad come,

10 2 INITOT transaton

10 x BC167 tronsTitens

10 x Menigture vick smitchtd
20 x & pin OIL wockets

3 AP3W rory swetch

10 x TDS heats ity

Sand 600 for vout cooy af our Cowmngue. Contein.ng 100 ilust

rated Bages dalabiong Ower JO0O Ling ilemg, You vl recatve

« A mgit grae: Torm 1o faciitate fie) il dDch

« A 500 J1coun womache:

Al prices inciuds VAT, Pleae add 500 carrtage on al ordery
5.

| E—— riow £15 Mimum arder £
WA Access & Bprclgyeard wricome
| S#e off<e D1 464 5770,

Mail orders 1o STEVENSON {Dept ET)

76 College Road,

18¢
157 N>
148 40p
7106 8500
CAJD4E 0p
CAJ0BR0 50

% 2lown. 00y
1% Mpn 2
1
160

0,2,
TN720 e
8o ' Qreon TILZ1Y B2 6o
TBABIO 110 TIL213 TIL223 60
TOA1022 6300 3 p
030 €C
oL707 0 CA
FNDS00 O 5n CC

LIA1830 1800
L3800 600
LM3909 720
LMI9N 1200
LM3914 3200
L M3916 320

2MA25E  4T50

conyderahia sanng

w re3s1095. 10 af sach vatue 3 Tobm to 1 Monm,
Aot o 450 mistons 5300 vach
Bw re3 10 o# aacn volue 3 Toben 16 1 Mohm
a 10130 ol 650 eesaton

4.7, 6.8 10uF 8 2%

72816V ATSEV, 10 S IV
POLYESTEH (Musiard C280 werw
0.015.0.015.0.022. 0033.0047,.0.

Shec lby detigned packs enbersd-
a1 bor Jevelopment wock at 8

875 cach. RADIAL LEAD ELECTROLYTICS

Presett. Pack of 6 of sack value trom 130cnms 10 v 047 10 227 47 0

1 Megohm. 3 1o1sl of 65 Dressts 8
LEDs, Pach contaimng 10 of smch colous LED WV W
0.7 yir. Towsk of J0 Lads « chips. 4300 rach

3900 each.

100

Zeners. Pack 01 5 O ¢ach valus fram 2VY 10 A3V

a toral af 130 rersrs 800

Bromley,

Kent BR11DE.
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FOOK SEEVICEY

How to order: Make cheques payable (o ET1 Book Service. Fayment in sterling anty please. Orders should be sent to: ETT Book Service, Modmags Sales Office, 145 Charing
Cross Road, Londoa WC2. All prices Include PEP. Prices may be subject {0 change without notice.
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}=BEGINNERS =

Beginners Gulde (o Electronlcs Squires £3.75
Beginners Gulde to Transistors Reddihough £3.7%

' Beginners Guide to Integrated Circults Sinclair €3,75

Understanding Flectronic Clrcults Sinclair £4.60
Understanding Electronic Components Stnclakr £4.50
Beginners Guide to Radio King £3.75

Beginners Guide to Audlo Sinclair £3,75

Logic Design Projects Using Standard ICs J. Wakerly £7.15
Practical Digital Design Using ICs ), Greenfied £16.00
Designing With TTL Integrated Circuits Texas Instruments £8.35
How To Use IC Circult Logic Elements J, Streater £3,50

110 COSMOS Digital LC Projects for the Home Constructor

R M. Marston £4.45

Understanding CMOS Integrated Circults R. Meten £4.15

Drigital Electronic Clreuits and Systems f. M. Marris £4.50

MOS Digical ICs G. Fiynn £5.25

rbcoom;ooxs
TV Typewriters Cookbook £7.75

‘CMOS Cookbook £8.20

Active Filters £1].30

1C Timer Cookbook €7.50

IC Op-Amp Cookboak £10.00

Video Cookbook £7.00

TTL Cookbook £7.55

The Basic Cook £4.00 Inc. p/p

IC Converter Cookbook £5.50

—TEST INSTRUMENTS

The Oscilloscope In Use Sinclair £3.50

Working with the Oscilloscope A. Saunders £4.25
Servicing with the Oscilloscope A King £6.65

Radio Television and Audio Test Instruments King £€7,00

—OP-AMPS

Applications of Operational Amplifiers Graeme (Buty Brown) £8 45

- APPLICATIONS

Fire and Theéfi Security Systems B, Wels £2.15

How to Build Electronic Kits Capel £2.65

110 Electronic Alarm Projects R. M. Marston £4,45%

}10 sem.iconduc tor Projects for the Home Constructor R. M. Marston
443,

110 Integrated Circuit Projects for the Home Constructor K. M

Marston £4.45

110 Thyristor Projects Using SCRs R. M. Marston £4.43

110 Wave Form Generator Projects 'R, M. Mamton £4 45

What is a Microprocessor? 2 cassette tapes plus a 72-page book
£12.00
Beginners Guide to Computers and Microprocessors with Projects C.
Adams £6.05
Basic Computer Games Ahl £6.05.
Basic for Home Computers A self-teaching guide. B. Albrecht £8.13
Hllustrating Basic D. Alcock £3.75 '
intro to Microprocessors Aspinalt £6 55
Z-80 Microcomputer Handbook W. Barden £7,7%
How to Program Microcomputers W. Barden £7.25
Introducdon to Microcomputers ind Microprocessors A. Bamnz £8.60
Microprocessors In [nstruments and Control R. 3. Bbbero £11.00
Basic Basic ). S. Coan £7.80
Advanced Basic J. S Coan £7.30
Getting Acqualnted with Microprocessors L. Frenzel £7.25
Beginners Guide to Microprocessors C. M Gilmore £4,90
Beginners Guide 1o Home Compulters Grossworth £4.50
Beginning Basic R.E Gasling £4.75
Microprocessor Programming for Computer Hobbyists N. Graham
£7.15
Miniprocessors from Calculators to Computers Heiserman £5,00
Microcomputers, Microprocessors. Hardware, Software und Appli-
cations J. L Hitburn £17.40
Basic Programming J. G. Kemeny £7.25
Microprocessor Systems Design E. Kiingman £17.00
Intro 1o Microprocessors Leventhal £17,00
Microprocessors — Technology, Architecture & Applications'D, R.
McGlynn £10.55
Interactive Computing with Basic Monro £4.25
Basic with Style P. Nagin £4.25
Software Design for Microcomputers Ogdin £7 20
Microcomputer Design Ogain £7.25
Mlcrocomguul Base Design Peatman £5,70
Hands on Basic with a PET Peckham £9.55
Basic — A hands on method Peckham £6.95
6800 Software Gourmet Guide and Caokbook Sceibi £8.90
#080 Software Gourmet Gulde and Cookbook £8.90
The 3080A Bugbook: Mi¢crocomputer Interfacing & Programming
P. H. Rony £8.35
80849 /3083 Software Design Titus £7.60
. 57 Practical Programs & Games in Rasic Tracton £8.65
Microcomputer Primer M. Wajtg £8.50

Your Own Compqer Waite £1.60
Microprocessor/Microprogramming Handbook Ward £6.20

—COMPUTING & MICROPROCESSORS;

110 Operational Amplifier Projects for the Home Constructor R M
Marszan £4.45

Designing With Operational Amplifiers Burt Brown £15.00

gp;;auonal Amplifiers Design and Applications G. Tobery (Burr Brown})

|

—COMMUNICATIONS

Communication Systems Intro To Signals & Nolse B, Carison £7.65
Digital Signal Processing Theory & Applications L. R. Rabiner £24.40
Electronk Communication Systems G. Kennedy £8.75

Frequency Synthesis. Theory & Design Mannassewitach £25.00
Principles of Communication Systems H. Taub £8.40

—THEORY
Introduction to Digltal Flltering Bogner £10.60
Transistor Circuit Design Texas Instruments £8.75

Foundations of Wireless Electronics M. G. Scroggie £3.60

—REFERENCE

Elkectronic Engineers Reference Book (Ed. 4) L. W. Turner £34.50
Electronic Components M. A_ Colwe!l £2.80

Electronic Diagrams M. A Colwell £2.90

International Transistor Selector T.D. Towers New update £10,20
International FET Selector T. D, Towers £4.33

International Op-Amp Linear IC Selector Towers £7.65

Radio Valve and Semiconductor Data A. M, Bell £4,00

Radio, TV and Audio Technical Referenee Amos £30.40

—MISCELLANEOUS

Electronie Fault Dagnosis Sinclals £3.55

Integrated Eicctronics J. Milman £8.20

Practical Solid State DC Supplies T. D. Towers £6.40

Practical Triac/SCR Projects for the Experimenter R Fox £2.35

l ‘Printed Circuit Assembly Hughes & Colwell £2.90

Fallen behind recent advances?
Just starting out?

Need a decent reference book?
ETI Book Service provides an easy
way of getting your hands

on the right title.

e
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from Crimson Elektrik
LATEST DEVELOPMENTS

CRIMSON ELEKTRIK Power amplifizrs af¢ the mosl
sophistcated on the Mathst today Yel naw with the
Imtest issue S movations THEY ARE EVEN BETTERI We
harve inclyded sO0me wnpeovements and daveloped &
unmique slectronic prowction cirewt which oDwales the
nuad tor cutpul Tuses In fact such luses can sanously
deqrade the performancs of an amphifer They can biow
unibss heavy drive CONditons — sven wilh nan faulty
Ioaoy idue to thermal fatigue), they gan be o ume
consuming npssance and ewon dangerous 10 fealace but
mae wmpoctantly ey are responsible for  envelope
Gatoriion * § & dynamc compression of the 3gnal. dver
1usas W the teedbace oD Sullar from the first two
disadvaniages and e Witer to 8 lessar extent

CPICCO POWER anP MODULE 300 WRMS 442

BEST VALUE

CRIMSON have an envisble raputateon lof Supplyng the
best value amphher kits You can Fove 1his 10 yoursalt
] by checking out the compat:tion @n the ol owing Crucist
areps: % Prodmsional grade phono sachels for ALL mignal
connections ¢ Silvar/Gold plated switch Contzcts &
Adequate Peatsaniung for 1ull 1ated ouiput * Avalatile
from szock * Manulactised by 3 speciplst company wih
5 mepuiason for fnendly and heiptud service petose wnd
AFTER snlé ¢ Forms the batis for hugh quabity active
loundepeaker sysiems Consioeing 1ha advantoges of
CRIMSON Kis. Why choose arything stse?

SOUND ADVICE

Crimson Amghibers ate varsailie anrd dependaple. The
v CP 3000 will give up 10 JOO waits into 4 ochmy at
0.03% THD and 13 the obwious ¢hoe lor P A and
Daco's requenng the tiest performance Foe Hi.F we
Broduck e sver populpr pre- and power amp hargware
4t whach anabiu our advanced modules ¥ bt housed m
Aactove Motatwork srd include everything down 0 the
Lirtt it 20 Dolt

Qur Pre-amylifier can be fitted with the moving €o
mitale Alowing @ 10 Le used wah the latest M C
cONTIge hwhech Can now be bought far a8 titile as £301
Write I dotads spacileations and full prce bist of sond
30D cheque /P.0. 101 Owr (omprehensive ApPILItON
uirs NINLDI

Space precludes us trom publshing i Out products and
phices Delow sre just a few cramples.,

* Power Amp Modules 13:nple ghannell

CE 606 (60 WRMS /B ahma) £73.40
CE 17084170 WRMS /8 ohms) £38.50
CP J000—1300 WRMS /& ohmg) £58.00
« (0O + 60 watt 39ete0 pre and power ampidier COMpiete
kit €208 BS
* Saeten Moving Coil Pea-Pra Amphber Module MC1H
£28.50
o 3 Viy Active Crodsover {single channell €32 60

Don™ torgat, Crimson modiles are avoable throughout
whe country Wom all branthes of Marshalls and Mail
order from Bausger Sound Services and. of course
Comson Cekoik

Prces include ¥ A 1. and post w0 a0ywneds in the U.K

[ Gesari

1A Stamtord Suegt Lecestet LE1ENL

Taraphona 105331 5508

1t

The finest ampliiicalion\

TELL US ABOUT YOUR |
LOCAL

COMPONENT
SUPPLIERS

We want to know who you go to to buy components,
equipment, etc.
PLEASE FILL IN THE COUPON BELQW AND SEND iT TO

“ETI DEALER LIST", ELECTRONICS TODAY INTERNATIONAL,
145 CHARING CROSS ROAD, LONDON WC2H OEE.

SUPPLIER ONE: Name
Address

Subplies Cormponents/CB/Qther

SUPPLIER TWO: Name

Supplies: Components/CB/Qther

SUPPLIER THREE: Name

Supplies: Components/CB/Other

SENDER:

REGION

Tee-shirt size

IDENTIFY YOUR REGION
BELOW.

WIN A
FREE i y Oversess: cﬂ

TEE- | 4
SHIRT!

On December 15th we will sort
senders by region and send a free
ETI tee-shirt to a randomly-selected
winner in each area {provided
you've given us three names of
dealers in your area). Please use ex-
tra sheets if you know lots of local
suppliers. Use a photocopy or fac-

simile if you don’t want to cut up L

your magazing
—
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THIS WAY YOUR

CATALOGUE IS

Phots whaws §

T

obd 4 oui dur-
rant.

1t'e Electrovahus'e quartarty price st published 10 kesp you up-deted on price and
Rem varistons in ow 128 page cetalogus (FREE ON REQUEST). if you are not yet
8 customer on our reguder mailing let. wa will rend you our cutrent price list FRER
on requast and 5 catsbogus (Mo, 10) with it 88 waell if you wish,

OUR MINI-SELECTION POINTS THE WAY!
EXAMPLE ONE - SOLOERING IRONS

Anten X286 14.8] net
hotip £28.90 net Descicler 1001 SR3A £7.48 net
Anwex C £4.03 nar 00 gm reel soider £7.59 nat
ECXBNEJ’LESOTWU - PRINTED CIRCUIT MATERIALS
SSN;PSIS‘H.‘:;"“ 0/5 (1.73 §1‘.L'f.‘2l‘f§,f°" —
:‘,'G‘l.m $8 ‘725:. D/S 3:: Bimbowd 12 €923

ORtne resisi {4 -
Fertic Chior-a 500 (A oy ‘.J:.S?l.l'
EXAMPLE THREE - SWITCHES 134 e swivcn ssopions
Chrome toggle Smha TS 100 £14.43 nen
S SPST &8 DPOT 89 Wavachange Lovlin, 1P12wW, 2P6W
Min. SPOT 86p DPOT 82p  3PIW. 4F3W A8p each

EXAMPLE FOUR - CAPACITORS BY SIEMENS

T T

4.Tnt, $0, 15, 22, 33, 47nF Bpanch. 0.1, 12p, 0. 15, 18p, 0.22,
18p.0 33, 21p, 0.47, 27p. 0.68, Mp, 10mm PCM 1, ;79.9 TR g
Eloctrolytic axiad (yF /'V)

174018p. 1/90012p, 2,2/2515p, 2.2/8312p,4.7/16"15p, 4.7/40 12p. 10725
12p, 10740 13p, 22/25 13p, 22/40 18p, 22/63 19p, 27710 13p, 47/25 16p,
47740 19p, 47763 20p, up 10 1000/ 16V 32p, Then 1000725V 44, etc

Also tull supporting ranges of other ceramec, plastic and slecirolytic caps

EXAMPLE FIVE-POTENTIOMETERS BY RADIOHM

Sngle gang iin ar log 4p

Twan gang lim or kog 3p {Twsin types stereo marched)

Mong slider lin or iog 83p Slicer knobs 10p each
Tann sigar hin of log 136p Presats lin, horie, or vert 12p

XAMPLE SIX - RESISTORS

V. . AW 2.3p 1W 8p. Witewound fram 23p

AND AS FOR SEMI CONDUCTORS . . . by ss ot n s racTion

NS4 [ 4067 e EVID s2p 1ENA
INAOOT > 855 Mp 11210 ®2p rr;u :::
1NgTep [ 156 Sip  umIian I TEA e
INSOZ 1%  ACizs 36p  IMIen erp TRLIC Yap
massy €1.04 ACYIG 7p LM S@0N (LN LTS ™
INIIERA 24y AD134 428 LM 35008 Ihp TePa Tap
ZM308% #lp  AD1AY €1.0% w2955 £1.13 LTI [\
MAT02.10 e ADYER 40p  MIEIES €000 TiP3)58 [
PLETT ] .78 AD16Q 2p MPSAT 2 o2p THES3 40p
P £2.28 AF127 4 MPSAS3 sag wo2 Ikp
aibe OWS B R B Bow, e
! 90 g
40mid0 €78 Tyt 43  0a81 : T :::
40381 A% BRIOL Top Qa202 AL ITHS00 1ep
40387 arp 88105 M 0o €1.23
40838 €169 CI0801 83  0OC36 [iRT]

TNPFORMATION To show everythnng we supply would Like Sbowl sven pagen of 1GN T, DACESE typs
that pusnal, 1he rangm 18 0o Mous INCILGING NOL 274y G0 GiCES S0 vy Bvircad sophaicaied MME,
Dk 31 the Sve rvamry TNNGT YIRS Nadd B4 sred] ot M) cuts Bl erddhect! [T°5 ALL IN CATALOGUE 10. OUR
130 PAGE CATALOGUE FREE FOR TRE ASKING

PRICIS AND VA T Al prces queded Sre wohate V.A.T. for UK. orders. ODversenn blyars daduct 13%
whr

orilerng
POSTAGE: For ordurs v 9 £5. 75 velue (U K ) creaee 200 40p to1 p/p Wower. orders san post iresin U I
Ovorsmas erdors non! ol comt o 40g).
DASCORMNTS, 5% siowad on nan-net neme # order valus gaceasdy £11 50 10% 4 = de value paceedn
£29. Quateisty dBIUITE Pratas B Mou! COmpOnenty

ELECTROVALUE LTD., 0£P1, ETI11. 28 Br. Judes Read, Engletenid Qraen, Egham,
Surrey. TW20; OHB. Fhons Lgnam 33408 (STD 0784, Lanson B7). Teien 204415 .

Norwaen Branch Poncnal Shappery onty) B0 Berripge LI Burnage, Maachedter M19 INA Phrone
064437 A9at;

MEMORIES FOR

ZXSO 1K 2K | 3K 4K‘16K

Not just boards, these are complete units in neat plastic
boxes. Built and tested. When necessary, lines are buffered
for system expansion. (Only one Fountain memory unit
can be fitted.) Larger sizes include all required extra power.

FB01 1K unit £24.50 FB0O3 3K unit £44.50
FB02 2K unit £34.50 FB04 4K unit £54.50
FB16 16K unit (with power) ...ccorcennnceee. £89.50

Memory checkout program listing supplied.
Inclusive of 15% VAT, UK delivery free. CWO or S A.E. details.

FOUNTAIN COMPUTERS LIMITED
Darvill Road, Ropley, ALRESFORD, Hants. S024 OBW

THE Z2X80 COMPANION

Second Edition—THE MONITOR REVEALED

This best-selling Sinclair ZX80 manual has now been extended 1o
include a detailed explanation of the monitor, routines and entry
points. Send £10 cheque /P.0. to:

LINSAC
68 Barker Road, Middlesbrough
Cleveland TS5 5ES

Send s.a.e. for latest catalogue of ZX80 programs — games,
educational and utilities — in lower-priced packages.

NASCOM OWNERS

+ vat

18 Guage Alumimum Console. Good RFt suppression and heat dissipation
characteristics. Enough space inside tor 34 PSU. CPU Bosrd and two
Expansion Baoards. Will support portable T.V, or Monnp(
Price intludes Keyboard cut-out, rubbet leet and cartying handle

Send ¢heques or P.O s for £26.30 10

CYBER ELECTRONICS CO. LTD.

Pavemeni Square, Addiscombe
Croydon CRO BRD. Tel: 01-851 0388

LGD QUARTZ WATCHES

Specat ofter: Ger's LC Onkv £8,75
Shm Gents Chramogiragh £7.98
Gents Alarm Chveonograpgh £12.75
Myuscal Aaern Chronograph. Pays Yellow Rose of Tanas €13.2%
Slim AMusical Melogy Alsrm Cheonograph £93.28
Gems B Function LCOD £4.98
Lads & Funcuion LCOD €5.75
Ladies 5 Function Suger cooted ova! lace of sQuare face. Sitver of gald cospur £8.28
Ladies Dress 6 Funcsion. ove! or square tace, ssiver or pold colour £9.50
Chmirvias $10cking Ciller, dignal Mackey Mouse wasch. Idaal far the kids £€7.96

200 35p PSP 1o Al dema
Gents Quaric Analngue weih Calencdar

D. K. SUPPLIES 5A

HALFPENNY LANE

PONTEFRACT, W.
YORKS

Al goods carry 12 momn guarantee

ETI NOVEMBER 1980

(S AE. for fuller lis1 and brochure)
Pricet include VAT




MPA 200 100 WATT (rms into 8Q)) MIXER/AMPLIFIER

Foutured 83 & constructonal aricks in ET1. the KPA 200 1 an exceptonaily low prced — but protwssionally fnished — guners! pirposs high povwat
miver wheth accepts 3 wade range of 3ources such a3 8 microphons. guitsr. eic. There sre wide range wne controis sivd 8 Mbs1er vioiume cantrol. Mechamvcally
WALH MMt willhg need®d Making CONBINLLLORN viry straghtiorward.

The lut inciudes fully hireshed metshwork, fibreglass PCBY. controls. wire, a1c. — complete down to the last aut snd bolt

smplitier, 1t lsatures an sdaptable wpul
the MPA 200 1y simpiscity it

COMPLETE KIT
NI RNATIBNA e : ONLY

O, m ,O'- e o @ £49.90 +vaT!

i v v v MATCHES THE
s - CHROMATHEQUE 5000
Ponel stze 14.07 % 3.8". Capoh 7.3 PERFECTLY!

5 CHANNEL LIGHTING
EFFECTS SYSTEM
This versatde system leatured 53 8 constructonal srticle in ELECTRONICS TODAY INTERNATIONAL has 5 traquency channels with individual lovel controbs on esch chénnsl, Control of the
lights iz comprehensive 10 53y The leagl. You can (un 1he unit 83 8 BreghUONwErd BOun d-10-light of have i strobe oll the lights a1 3 spesd Jepandent upon Mumic level or frant panel comirol

of wae e Imernal digited Ccury which produces some supert random and vequencing eHacts. Each chanmel handies up to SO0W and us the kit 14 8 single bosrd Gesign wiring i minumal.
and conxstruction very streightiorward,

KA inciuds fully Fnghed Metaiwork, tricaglass PCB controls. wire, #1c. — Complete right dewn 1o the 1ast nut and bold

Chromatheque 5000
COMPLETE KIT

ONLY
£49.50 + vam

Panel size 18.0” % 3.5, Depth 7.3%

! ' SYNTHESIZER KITS ON PAGE 9. MORE KITS AND ORDERING INFOR-
MATION ON INSIDE FRONY COVER.

Al kits ols0 svmiinbia as saparste packs (.9 PCB. component 3213, hardware sets.
1c.). Pnoea in our FREE CATALOGUE.

'DE LUXE EASY TO BUILDLINSLEY HOOO
7H STRREG SEIPLINES Tag. 50+ SAT 120 + 20 20W STERED AMPLIFIER £33.10 + VAT

Thes saty 10 Duild verson ol Our warld-wide acctaimad 75W smplifser kit Dased upon ] ) % . A
circut boards interconaected wih okt plated cOMBCTE resuling b Mirkmal wiring and This it besed upon a design publithed in Pracocal Wirsless. uses 3 single printed cirouit
constiucton detghriully svrseghtiorwerd. The design was published i Mi-Fi News and board end ofters a1 very low cOST. aane of consiructon and sll the normal !.c.’m}.; found
Record Review and features include rumble filler, visrable scratch Mier versatile tare on guatRy smoliflars A 30 watt version of thiy kit (T30+30) i alsc svedeble for
contrals and 1ape manvonng whils Bis1oMion « leas than 0.01 % €38.40 + VAT FIATCHING TUNERS — Sew our FREE CATALOGUE!

Above 2 Ks dre supplad wah tully fimished miststwork, resdy assembled high quality tesh veneer cabuner, cable, nuts. bolts, 836, BAd full NalruCtons — 1 fact svarything!

BIVACKYHOUE

MUSIC EFFECTS DEVICE — AS FEATURED
IN ELECTRONICS TODAY INTERNATIONAL!

The BLACK HOLE designed by Tim Ore, & a powertul new musicel effects device for processmg both natural and
slocronic MsTumenty, olfefing genuine VIBRATQ (piich modutatsont and 3 CHORUS mooe which grves a

specey 168 10 e s0unc achievod by dolaying the wput signal and muming it Dack with the osiginal. Notchas
{HOLES), introguced in the frequancy response, mave up and down a1 the ame delay 18 modulated by the chorus
ywonp generator. Ap opticnsl double choms mode sllows excring antiphase offects to e sdUed. The devica s
floor Slanig with 1601 switch controls. LED sHec! selection ndicators, hes variable sonsitivity. hes hagh
Sighal /moisa ratio obtamed by an awdic compander and is mains powered — no batlesies 1o Changn Like all our
kild everyThing is prov:oed including 3 highly superior, rugyed steal, beautdully finished enclosure

COMPLETE KIT ONLY £49 .80 + VAT (single'delay line system)

De Luxe version {dual delay line system) also avaitable for £59.80 + VAT

Cabunet niza 10.0"' x 8.5 x 2.5 (reas) 1.8 (from)




Al..l.. EOUIPM!NT NEW BOXED AND FUI.LY GUARANTEED

DISCO LIGHTING e S R

" Casio FX501P £46.96

KITS ses gﬂ'o ;x?o:; (s £68.96

10 FA -Cassette In L]

Fargd class constfuctional projects, &fw gLn.s‘ fibee _l",C B.'s & full mstructions. No extra c::;g FX501P ‘:3:,%: 1 LTI Co :;2 :E
components Needed 1o make a top rate working unif. Casio FX502P with FA1 £84.9¢
LK1 A channcl sound to-light LK2 3channel 3kW .},e“’_;r":g £28.9!.
£99p  J00wichanncl lv— L00winpn  P17.9Q 7610 volage firing Te:as L £67.98
i 200mY - 100 walils input. e:as.USBC £86 .95
LK3 W sisder dimmer N T Toxas *T159 £176.95
i‘ 5.50 suitable fguclubaipubs |£J1(2 50 Aud':\nn?'om ard/reverse IRSPCRU0C i 76,58
A professional unit ci'w z SP A Yexas T158C with PC10GC ., £250,00

face plate : ulo = {wO[zpcod ks BRALOFFER Texas T159 with PC100C £350.00

Suntabic case for ‘Inctudes mains adapror/charger
o LK 1/2/4 £3.30 TEXAS ACCESSORIES in stock 6.g. Libraries, atc.

ALL RITS Ciw 100w spots ES or BC Maths /Unlives, Applied Stats /Electrical Engingering Each £25.95

. Facia pag#t, £1.50. Surveying. Structural Engineering Each £62.95
b ¥ - g i Coloured pigmy Limps FL100C Rolls 10 aft £21.95
nstructions & full 63p. Battery Packs. State modet or BP number . £6.95
parts guarantec can i 8m m&e‘li;hu Texas TV Programmaer £€51.9%

artlage on above
— UALITY WITH FULL GUARANTEE

f e | UNREPEATABLE HI-FI BARGAIN i i
LN .9
| @ 3 WAY LOUDSPEAKER Wi o) it

ML 90 £19.95

‘ i KIT C/W BAFFLE (pre-cut) WW ML 720 £15.95

I ‘u i C o ‘ . ML860 €15.95
N L Mtk ssriad CASIO CLOCK CALCULATORS

] - MQ6 £17.95
» 3’ tweeter
| "‘ H * Lway crossover. fining screws & baffle Pocket Waich 81 £15.95
f y | # 20 watts handling capabiliy. AQ 1500 £15.95
| +2 Fult inszrucuions provided AQ 2200 £15.95
I s v e CASI0 SCIENTIFIC e
1/ £9.95 « £t carr o rwo Kits for £20 carr. free. aomﬁ e 10 OIGIT
FX63 £18.95 FX100 £14.95
1 £13.95 X51 £18.95
SAXON ENTERTAINMENTS ey FXB10
X3 £15.98  FX3200 £20.85
327-333 Whitehorse Rd., Croydon, Surrey CRO 2HS. FX2600 £18.95  Natonsl NS108 £17.98
(01) 684 0098. #+ALL PRICES NOW INCLUDE V.A.T., POST AND PACKING +
Order by phone = Access) Barclaveard/C.0.D. Cheque with order or C,0.0, 75p. Extra up 10 £100
Open Mon. - Sar. 9am - Spm. FREEPOST NO STAMP NEEOED. S A.E, WITH ENQUIRIES PLEASE
CALCULATOR SALES & SERVICE FREE POST
Redditch, Worcs. B98 OBR
TV GAMES - ———
% TI F I c AT SeRD amles TTE e ) o 52";‘5@!? Yo 2112 momory cham
e LV gurern J0Ces €343 723 14 i 38p NESES T
R BOA R D 2 fyamehupe i 7418 ol 209 be 541, bedad betud belse,
: 50ZH BLACK AND WHITE VERSION | reoox 2 ar0be0 | | | ‘,‘,,. B
£159.95 + 15% VAT, POST FREE. | 7’01  wodwred i T || eiiton 3 hem S 12 108 w o
50HZ COLOUR VERSION £215 e arecty 1 PO e 3 e o o
THIS UNIQuE  + 15% VAT. el ——— eSS A b

2 10n Sp Cerarmic capeoten 50v £6 22cf w 47n

SP'ECIAh OFFER z En..;:.-,mua;u- .sa.én ' z;u. 25\:"
the e al 6B o
Q‘_Mtf'—l" supirbodrd OF Cotoups MA'NS TRANSFQRMERS 330 :'Mi:’i&)ﬂm‘!’ilp 2uvery cmnw:za

B30 hess ers arg o1 1ra reduced 27 19 IIv Ty Preaes pute subminastucy O 1V
W orces wnann . Aisn wid wepsorey @ 6069 100ma e 1412 L1,12,50.59 Phrp 360,16 hinaoid v vertcer 300 10 303 boe Poton crursovs

U 51 the bracaernd crcas A00 1% VAT 1§ $2,09.2A€4,7) §2.012. 10073 €1.30 I LIMO0 i 4K] 5 ZM2 wrgle 20p. dual TIp W et | £Ds
Moty ipree 80 powes 2.oply kb K7.56 13-0-14w 18 €3,78, 11p. KK machers B 8.7p. 14 U 10.1p, 16 a4 12p
& LE111. 4K 2ita rom €10 1€3). L 4
DAy cepaTmon kg 30 te
e i e . JC1ZANDJC20 = BATTERYELIMINATORS
Wrabgtirie<] GotCsd & el
A E26). Criont comenrpon Sontd ety B 3 may Pypes woth smerefed SUTES 00 4wy MUl jac
40 rtomblod €55 (£55). C-u--n:‘ u';:‘dorcum JC12 6 worty £2.30 JC2C 10 wats 3. 40 fay ADOms £2 54 6 [ €3.48
¢t L 100ma rdio lppb! Wwith 0rosgstud cannactors Bv
*ez0 ((z‘o‘n ‘A‘.“' :a"'":?u:*}";.'l €477, 6y €477, €477 G20 £5.99 Gady
aemblar 1}
{E2B). 610 Exganseon Bosed €180 CONTINENTAL SPECIALITIES £8.5% 4% -4 v 4890 Corseno eckeder =g o
»
(€160} Wur,mcr _,, otu wnd 2 PR?&UCTS mu;m;m;.;’lmw :a..-r “c:' wnynur;t
&y; p( ¥ AQ0ms (898 " CONVA eSS
P3O0 ehAY. EXPIGD C3.02. [X7I20 [1.88, o T4 330ma (1.48 374
¥‘§'.“‘.“"‘ EXPES0 €4, 16, (P41 £2.64. TR e S e
SUPER PRINT 800MST STABILIZED POWER KITS BATTERY ELIMINATOR KITS
TTL cormpurer i S D B b 2a E13.86 1000 tada 1gped wih pros-s10d connecton the

B.awy types 3A4WI6 AL ’.l l? 15:%8w 100 my CL.O4 Ow §1.54 Tv G168 4% 4 4%y E2 30 Gady
EIN2 104700 74 €181, Veralin viiayr aodes £330 96 % €230 Zesverne type Ty va-c-mh

— l!v 10Jma (l 12 1-30¢ (8 €8.90, 1-30y an cug llM h--rvdwr Jomay tyom 4
a8 ‘- [F] 1578729135 /82y In uu
» £10.88. Co comerion nput 12y d.¢. aulpat
S ’ 15 tTabi:
PRINTED CIRCUIT ST o TP
MATERIALS
FC #acheng ket Economy E£2 72, stedand €6.06, 411 SINCLAIR PRODUCTS P,
w ey pet 50p 1 16 FeO £V, Ench sl prny P \
Econowy $Op. dalo B0p. A bits 1732 or Tmen 359 . &\
exring ten 82, lam e oot £1.30.

BI-PAK AUDIO MODULES
ALIOA £4.83 PAYZ (8.37. PS12 V.78 TR3E
'Ih.qjt;lmrm u orovias bor Suprrocarg LK 101 €2,70 S450 (27.99 4L60 €562 PL100 C10.24

L T S i T ms RO &0 kness s, 72, BE SPMB0 E£8.26 BMTR0 £6.06. Suced 30 E2R9e
= 4% (8,58

96 |20 and 132 cnclling Tratsie ol frichor dece

Ths brilidnt Apa Japaness computat wheh it Baating Graghes and wsor Gotvatie o wats, RS237 F0ma, -

V0 verour i honimon ong civsacts, Dot 40 | 1EEE4RE an cantionicy 170 SPECIAL OFFER Sus COMPUTER GAMES “gr

CROTBENCE K 25 hivks BAT BO 5 50 an qraptce. E46Y o | PE07 Wi tee w0nd plorrsses piogiam and seettacs B mow Sensory Chast, Crone no Crotunger 7 et

18% VAT corganena €383 4 18% VAT, Copas Cravpnn 6 (463,99 hwfha »ger 7033
Szar chens £82 Aawr Wieeo Conmpy 128 ' br adgew SCIV0 100 u; cacadlneapr (144,08 a2 00
€145.83 joucecn chass F43.93 .-el;umm- €32.95  £31.9% o §2.07 5030000 €4.20 <o o Nit

nnd Space Invagery €29.80; Spacial offer Vides  €13.89 Waionsen TV E88, apioe €8 88 1OMIS

Compurar nhyy Spuce Invesen (148 €34 23 arocor (420 rose 2 07 DM IS0 l!ﬁJo

DAMASD €10F 17 OMPNA CEN.8E Arierious for ol

Bape. BT, 82 Gollisel] Ry Swualey. Kom1 GRS SEX S-DECS AND T-DECS 3 modgls rochatpestla LATIANES £7.99. Mann

Mail ordor only. Plesso add 35p postage Pricos hnclude YAT urisss msted Laim 27p post % E 4 wriagn -2 f4.20 ire E8.90 Lriercre prog
free Overseas cusiomerns oeduct 17%. OFKIB! Crecr oraers weicoms. SO0 £3.79. T Ooc £4.59. 10 0 sceceor £2.31, calcuistor 1998 TG00 €87, TFI00 €160,
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7~ PARNDON ELECTRONICS LTD.
44 Paddocs Mead Harlow. Essex CM 18 7RR. Ta- 0279 12700 {Derx Mo, 2

RESISTORS: ‘4 Wan Cartwon Filen E24 range 2 54 rolerance Fagh qualily rresioes
made wde S1RCHY controlled condfions by scmatc rschunes Bandohared

d enhiur €
€100 pvr hursdrad mied (MIn 10 pr valoe F -
ITELY -

4 ;
word 10 of e H:s.y,;“'

DIODES: iNajas 3 e - |
£1-60 per hundred
DIL SWITCHES: (i yiored corrncs iwd base hose 2
- o gaket % nk & hy ‘#1
T Vg £1-00 vact £1.20 cach 1.11 F
DL SOCKETS: Hiah quaity. kow profile sothuts

10p. 14pin 13p. I167n - 15p. 18pn- 19p. 20 pm - 25p.
22pn - 29p. 2dpin 35p, 2R pm - 39p. A0 pn - §7p.

ALL PRICES INCLUDE V A T. & POST & PACKING — NO EXTRAS
\ IR OHDER - UK L1 00 OVFRSEAS £5  CASHWITHORDER PLEASE

PROTON ELECTRONICS

SAME DAY SERVICE

i
J
A

CMQS | aomo 09 184 Ny B0 28e ™
Tap | 409 Yop | TRASIO 88 | BC21Z B BFYH0  1Bp| We00d  Bp
; 182 | w0 TO8Y 23 | BC213 Sp{Bvst b | Moot 8
400 1 TLOKE  60p | BC2YA o 8FYR2  iep | 007 T
4002 B# | LUNEAR Zrxza e | OCTY 109 | NS4 14p
mmv Z" NIAS  I8p TRANS. * |pc3z7 189 [ AD1EY  a0p | Oant 7
oy 89 | s Mp | 80107 B [BCII  Vap | ADIG2  40p WO 4 T A
4 109 | 5y sap | 6C108 o BCIB7 8y |1 g | 00V
‘°li 189 114 2ep | 60100 B |BCXM Y4 | 242904  18p | Bridige 3O0p
o o85 | 71014 38p | BCIOSC  10p | BOBA7 by | 8205 The
:grer A2p | 14y 17p | BC117 18p | BLSS? 0 | INZT 0 oFTO
=1 o9 | 30704 wop BC14)  20p BOYI0  1Dp | INSA  aBp
o 09| ya38 A8 | BCIA7 Tp | 5CY71  13p | 2308 aop | DLIO4 1108
po' s S0p | 12314  38e | G148 7p | BEYIZ  13p | e Kit s | TNOBD
e | caxs M | BCH49 T | BD1N e | tor 2088
£ DR EEL sizE o= .z
p [ 1
o mlUeR i8in B a0 B 1B
2066 S8p | Ciasd  40p | BC1E3 oe | 80740 :-h'“'“ ""'""" b

-

O.5W Res. Carb Film 6% E12 rangs Y0O- 10M(} Y. Polyester Cope, 3.01-0 08 3, G 101 Bp,
047, 068 Bp. 10 13p. Others on tree km

All Al spee guarsnteed. CW.0. PEP J0n. Ml Order onty

70 BRIGGS FOLD ROAD, EGERTON, BOLTON BL7 98Q

Migh Guslify Electronic Musice) In-

strunents under the persanal supervr
sbon of Specislist Designer A, J.
BOOTHMMAN -

JOANNA 72 & 88 PIANOS
S and 7% Octave Elecironic Panos watly'
urique Touch Sensrive Action as used in
the P.E. JOANNA, which alectronicaity
smukstes DANG bey inecta — & lusture
not svalable @ any other design. Build
the wadely atcisamad professional insmy
menL tor caher Domestc or Stage use,
HpM our top Quikly Component Lits
SIX OCTAVES— £20

7% OCTAVES— £232

P.E. STRING ENSEMBLE
The werratile Sring Synthesizes with »
fanweiic s0und BT 30 oconomec price. Spi
Kayboard facikty wath a range of impress
B VO

"OMPONENT KIT— E18B8

Back up TELEPHONE sdvice i wveai-
able from the designer 1o sup P eN
the clear Instructions included with
the shove Kits

PA‘s — SPEAKERS —
CABINETS

Units can be supohed to add to the
Comgonent Kits. ncludng Domestic ot

go Cabiirets and portable tubuler leg

S
CLEF PRODUCTS (ELeCTRUNICS) LIMITED

NEW —

ELECTRONIC ROTOR

Two Spted 06BN rOOr LaTnANIO! Diut

three-phase Chorus QEnersid’ o B 1nghe

PCE (825", Kit sncludes afl coMpOMNTS
1€ sockets throughout — mMdsfit Operd-

tioh and sleres headphone dfrvee ]

Eaciy Integraled with cristing organ

Component kit £89.00,

KEYBOARDS

W ttisve that we have located the best
marudscturer of square front Keybosrds
s used W our Kits, and can sisc suppt:
Keytwitch hardware including the in-
dustry stenderd sot plated conidct
©NNgs

a9 note cc £23.80

73 nave F+ £37.00

88 nOTE aCc £45.00

All KeyDoseds are eesily cut Yo provide
your requered longth snd compews Guan-
Wiy enQuaries wakoma

‘BUILDING SERVICE

Wa are speciolists in Electronic Piano
Marntacture and can buid your Piano tot
YOu == 98¢ li1s

INFORMATION

Please send S.AE. quoting Rems of
4nierest. Telephone BARCLAYCARD
orcden can be atcepied, sh prces mclude
VAT, cariage & Insurance

visrs
Ard welcoma by 3ppoimmant. otherwrso
M Orger Only

EXPORT
Enquiries walcome
ooniact JAYCAR (Sydney

i Aystrais pleass

(Dept
1))

18 Mayfisdd Road, Hramhsll. Cheshivs SK7 1JU. 061 439 3297

Fingertouch keybosrd
CASI0
C-801

12 MELODIES
CASIO
ML-90 £

. Wawrh
- Calcudator
MELODY - - vt
{RRP £34.95)

MAKER

IRRP £21 95

ONLY

£19.45 c;:'::-——

ONLY
£29.45

CALCULATOR
WATCH

Hours, minutes, secands. am/pm and day. Day. date

EXECUTIVE ALARM
CHRONOGRAPHS

/1 £39.45

NEW
79Cs-518B

Sl sesl

{ARP {44.35)

ONLY

Cinck. hourly chimaes_calenos 10 1999, Alarm 1.7 diftereni
mutkodios changing deily, 8§ fiied Mmaeiody or burrer. Alarm >
00 metody of buszer. Dase mevory 1: “Happy Birtnday
Date memany 2. Wedding March'* o " Drinklng Song ™ On
Dagember 24725 plays Jwngle Bells” Colculator with
11-note keyboord, full access mamory, squard (o0, %
32 % 2% X 4% inches. Waller 1 yad batieries
OTHER CASIO CALCULATORS
Eigutes o brackers ae A AP

MC34 tocal for Metnc Conversions {£13.98) £11.4%
PywE1 Clock with alarm card whislon  (£16.65) £14.45
AGQ1500 Oock with calendar »opwatch 16 BS) €£14.45
AQ2200 Clack slarm Catondar s1ofwdich g 21 95 £19.48
ML81 Mywcal Cae. clock aisrms catencar (£25.95) £22.45
ML Card voruon of B) onky one slarm (€26 95) (22.48
MB82 Muucal caic. clock alanm talerdar  (£21.95) €19.45
MQ12 Catd verswon of AQI0D0 without v (£21.95) €153.45
FX 100 Saentife 44 funtions £17.95) £15.45
FXT100 Sciontite clock eic. 39 funcoons (£33 a5y £24.48
FXB100 Sciennlic clock aic. 48 functnns (27 95 §24.48
FX 3200 Soeauhe 43 tunchons {£24 96} ¢21.48
FX230 Sciennhc 38 huncnars €19 95) g£16.48
FX510 Soenthic B0 functions L2722 95 €19.45
FXS01P Programmabie $1F 11 memorws (g4 95) £52.45
FXB02P Programmabie §1F 266 stepa (194 95) €72.458

month, calandar pre-programmaed 10 2009, Professianal
24-hout stopwatch messuring ret. tap, 151 & 20d place imes
0 17100 sec Dual tme (24 noun. B degit carcuator
Bacuinght. Watar rasistan chroma plailed case with stamicss
itest Depcele,

C-80 Biack resin cased vorsion £24. 45

OTHER CASIO WATCHES
Figures in brackuts amg R.R P

P86 Biock resin Case and sirap £11.95) £8.45
F300 Sports cheomg latent modal 1£14.95) E12.48.
FBOC Spons alarm chronograph {£24.85) £19.45
83Q5418 /5 st chrpnogeaph i£29.9%) £24.45
83QGS418 As above gold piwess | {[34.95) €29.48
81054308 Algren cheono 1/ 100 s (£29.98) £24.45
81QAGSISA Gold plated varson s pcharidad

(£39.95; £34.45
S3CSIIB Gang dress shm alarm ((42.95) £32.45
56Q5508 Digial/ Andlogue watch £39.9%) €34.48
26CGL24M Lacies gold plated dtal {[79.951  £486.95
20CLIAM Lodirs Palladium digitat £74.95) €42.95
28CL20M Ladies Pailachum digitd L4 9%) €42.95

Mont MOGEH Gx-S100A

LADIES’ CASIO WATCHES from
£12.45

Sond JOp for 1Lk A8t 1 511 Cases wwichon and cakylason

TERMS OF BUSINES 3. Pemen 1ot ¢l (ot tems PRICE {NCLUDES VAT PAP and waurance Fiesss s8nd theaves o P O's o0 quose Barclipcard
or decass Mo © 6. BAMBER ELECTROMICS, 24 MOUR PHONE SEAVICE. (0352) 880185 Cafmn wikt 0 Tusl  Sai 9 00 em-5.30 g

B. BAMBER ELECTRONICS
DEPT: ET1, 5 STATION ROAD LITTLEPORT CAMBS CB6 10E

Hours. manyles. seconds am/pm and dala. Calondar
display. Day, daie. month and yeat. Monthly catendar from
1he year 1901 0 2099. 1/ 10 sec stopwaich o 1 2nez. Net
tap. st & 2nd. 2d-hour siarm with 10 siep 1004 contiol
Hourty chimaes, backiight, fitheum bariery.

8. 6mm thick. Minars! glese, weter resistant.

810S-358 ALARM
CHRONOGRAPH

Stainkets a6, mineral glaas Waser
resistant. 5.YEAR BATTERY.
Hours, minytes, saconds, day and
dry, dote. month snd yess. 1) of
24.nour display. 25.hour slarm
hoprly chimes  Stwopwaich from 1
10O sicizd 30 7 Rowrs; net. ap and
15t and 2nd place fimes.

£34 9% £29 -45
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CAMBRIDGE LEARNING sir-instrucrion counses

It's faster and more thorough than classroom learning: you pace
yougo. This gives rare satisfaction - you know that you are really

iyourself and answer questions on each new aspect as
earning and without mindless drudgery. Witha good

self-instruction course you become your own best teacher.

Understand Digital Electronics

In the vears ahead digital electronics will play an increasing part In
your life. Calculators and digital watches mushroomed in the 197¢'s
-s00n 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 your knowledge of the fast-changing world
around you,

DIGITAL COMPUTER LOGIC AND
ELECTRONICS £7.00

This course is designed as an
Intreduction to digital electronics and
is written @t a pace that suits the raw 2
beginner. No mathematical AT <]
knowledge is assumed other than the e
use of simple arithmetic and decimais 1
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 tashion: questions
and answers on every page make sure ‘
that the points are understood.
Everyone can learn from it sStudents, engineers, hobbyists,
housewivas, scientists. Its four A4 volumes consist of:
Back 1 Binery, oclal and DeCHal TR SYBLNTS. CONVBIOR Delwawn UM Sy a3amy;
Conversion of fractions: OCtel decimal Comversion Lables,
Book 2 AND, OR pates. inverters; NOR and NAND gates. wuth tabdes: invoduction to
Bocissn sigebra.
Booh 3 Positrve ECL. De Morgans Laws: UGNING HOge CHCuils using NOR gates; Augl mput

s,

00k 4 Introduction 10 pubse driven circuits: R-$ and J.K fiip Aopsr tvnary counters; shir
roguters: hall-adoers.

DESIGN OF DIGITAL SYSTEMS £12.50

9

This course takes the reader to real
proficiency. Written in a similar n.f'm -
qQuestion and answer style 1o Digital
Computer Logic and Electronics, this
Course moves 8t a much faster pace
and goes into the subject In greater
depth. Ideally suited for scientists or
engineers wanting to know more
about digital electronics, its six Ad
volumes lead step by step through
number systems and Boolean algebra
10 memories, counters and arithmetic
circults and finally to an
understanding of calculator and
computer design,
Book 1 Octad, hersdecimal and binary nTher tysterne; conuverssan between rymber
FyStOMA, (epresentation Of Negatae numbery: complemeniary systems. tinaly mudtiphcanon
st diviseon,
Book 2 OR and AND funchong: togic gates: NOT, auciaive OR, NAND. NOR and Wrlysiye
NOR functons. muitipie Input cates. ruth tables. De Morgans Laws: canonical forms; Togic
8. karnaugh rr ing: thiee slate and wired fog,
Book 1 Half adders pnd full adders: SubraCors. serial and paraliel adoers: processors and
arhbmenic iogic units (ALUS): multiphication and divigion Systamns,
Bo0ok 4 Flip flops: shift registers: asynchronos and $yncheanous counters, fing, Johmaan
ang exchusive—OR foodback Counters, Iandom BcCess memarigs [RAMs} and resd only
Meamonies (ROMs)
Book € Struciure of calculatons; keyoowd ncoding decodng ditoloy data; regater
Ivatems; control unit; progrent ROM: aodress decoding:  instuction sety* InstrucBon
decoding. conirof programime struciyre,
Book & Central processing urwt (CPUK MEMOry OIgANiratson; Characier represaniation;
PIOQIT Storage; addvess Modes NPt/ output svitems: progrem interrupts: intemapt

PROMies, Programming; asserinns. computers: sreculive DIOGrame, Operaling systams and
bma shanng.

Flow Charts and Algorithms

are the essential logical procedures used in afl computer programming
and mastering tham is the key 10 succéss here as wall as being a
priceless 100l in all adminlstrative areas ~presenting safety regulations,
governmaent lagisiation, office procedures etc.

THE ALGORITHM WRITER'S GUIDE £4.00

explains how to define questions, put them in the best order and draw
the flow chart, with numerous axamples,

GUARANTEE No risk to you,

i you are not complately. satisfied, your maney will be relunded upon
return of the books in good condition.

CAMBRIDGE LEARNING LIMITED, UNIT 16

RIVERMILL SITE, FREEPOST, ST, IVES, HUNTINGDON,

CAMBS., PE17 4BR, ENGLAND.

TELEPHONE: ST. IVES (0480) 67446

All phces inciude worldwide postage {alemail is extra - pleasc ask for
prepayment invoice).
Please allow 28 days for delivery-in U.K.

Microcomputers are coming - ride
the wave! Learn to program.

Mitlions of jobs are threatened but

millions more will be created. Learn ‘k\
BASIC - the language of the small e
computer and the most easy-to-learn
computer language in widespread
use. Teach yourselt with a course
which takes you from complete
ighorance 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 |H*'i?'~u»'
program,  debugging, claar L— 1
documentation. Harder problems are T o=

provided with a sefles of hints so you L
never sit glassy-eyed with your mind a blank. You soon learn 10 tackle
really tough tasks such as programs for graphs, cost estimates,
compound interest and computer games.

COMPUTER PROGRAMMING IN BASIC
£9.00

Book1 Computers snd what they do weil; READ, DAT A, PRINT Dowers, brackets, variable
navreey LET; arrocs. cogwg pirmple programs,

Book 2 Hgiv and low lewe! languages tiowcharting: functions: REM and docurmentation;
INPUT, {F... . THEN, GO TO: limitationg of cormputers, oroblsm delinition,

Book 3 Complers and interpreters: oops. FOR....NEXT, RESTORE- sebugging, aeys
bubbie sormng: TAR.

Book 4 Advanced BASIC; subloytimes: strng vargbios: files. compla programming;
axarnples, gicasary,

THE BASIC HANDBOOK £11.50

This best-seling American tite usefully supplements our BASIC
course with an aiphabetical guide to the many variations that occur in
BASIC terminology. The dozens of BASIC 'dialects’ in use today
mean programmers often need o lranslate instryctions so that they
cBn be RUN on their system. The BASIC Handbook is clear, easy 10
use and shoukd save hours of yaur time and computer timie. A must
for all users of BASIC throughout the worid.

A.N.S. COBOL £4.40

The Indispensable guide 1o the world’s No. 1 business language. Atter
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 mora?

ORDER FORM

Please send me the following books -
e ... . Dhgital Computer Logic & Electronles @ £7.00
.- . .. Deslgn of Digital Systems @ £12.50
Algorithm Wrlter's Guide @ £4.00
. Computer Prograrmming in BASIC & £9.00

BASIC Handbook @ £11,60

ANS COBOL @ £4.40
i 1-+ Your Booklist [Frae)
| enclose a “cheque/PO payable to Cambridge Leaming Ltd.
for€. .. W (“delete where applicable}
Plesse charge my:

[}

[}

]

[}

|

1

]

]

[ ]

1

]

]

[]

[]

[}

]

:

1 “Access/American Express/8arclaycard/Diners Club/Eurocard/Visa/

: Mastarcharge/Trustcard

: Credit Card No..

]

1 Signature bl

I Telephone orders from credit eard holders accepted on 0480 67446
: |Ansatona).

[}
[]
)
]
|
]
]
]
[}
]
[ ]
[}
[]
]

Overseas customers (incl. Eire} should send a bank draft in sterling drawn
on 3 London bank. or quote credit card number.

Name
Address

r.

CamBric'ige Learning Limited. Unlt 16 Rivermil Site
FREEPOST, St ives. Muntingdon, Cambs PE17 4BR, England.
(Registered in England, No. 1328762)
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COMPONENTS

LD2 1 1R Eemeriien Dmdie
SFr0S Proiosoor Dewcr
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apstnnr

SL490 32 command encoow /irergmine: £2.88
MLEZ2 10 charvied roceaet = D ansisgue oulpu
.20

MLP26 16 chunnet netaves & momeniary bnary
o'p L1 40
MLIZ8 18 chennel 1eter o 4 K hed Boosy 015
[4
MLY TP 16 charnel tecener 4 Yichad tinsry @/ D

Trures ICa P b waAed wilh i 190, LITIRGNE af
360 1rhy dependrg OF 1prge Cov BNd Lpead of

et Bt

140
Tre sreal
(AR twak auo
109

1 you G0 AL TeQu Y 8 Wephatrd s M ulled hamral
remote coniral, we here develuped o $ompls
wngrechannel on /ol inlrd red Danpmetier prd

pocket

W
I two yeors kima

averyone will be sslling

rerhole comrol dirmMers

Bul vou Can have

your TDRK 300K kit NOWY {ot only

.30 lor the dimmaer urdt and £4.20
Tangmingr

For the more gihistc of you the

n TDAOOK i3 still avaika Die 2t

"£6.80 snd the TDE/K a1 £2.00

CON'T FORGET to add

40p PBP ang 15% VAT

%o your rotal purchase

RCS00K RIT

Tre irerumimer ur WM COMEdeie

it 3 ReeS PaW tma and requites 8 PRI (9Y)
Bbaroacy. The mcanst inthades B Lt CApIKIe OF
Smncheg up 2o SOOW 0 240V 3 ¢ and comprses
& pre-ampidier Batslde WA R ol 3 MBNE Pooddi
W ppY, Malnng 4 und COmpDREsy el (anipaesd,

a0 G the rrceredt endties 1he urm 10 t9
4 6k of 8gupmerd hom mp o

togw rovDs (4%, MBNGY SppIOLIMatety 0T

az.s0

ALL COMPONENTS ARE BRAND NEW AND TO SP{CIFICATION. ADD VAT AT
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* Power MOS-FET output
stage.

* Bi-Fet op-amps.

#* Disc, Tuner, Tape and two
auxiliary inputs.

#* -HF & LF Active filters

* Very low noise disc input
stage.

* Easy to build.
* Unconditionally stable
* Non-magnetic chassis.

The 'WINTON"

50+ 50 WATTS

During the past sighteen
months the WINTON amplifler
has set a new standard for Hi-Fi
kits and is highly regarded
throughout the werld. Taking
around twenty hours 10 build
and not requiring special
equipmaent for setting up, it
represents incredable value for
money and is undoubtably one
of the best kits around today
The ampliflar with the Ultra
Clean Sound, 50+ 50 watts of
its, so clean you'd swear it was
sterilised.

Multimeters.
what price
excellence?

- . . certainly less than you think. By incorporating

a custom made LSl chip, these fully auto-ranging

3} digit multimeters are available at prices from
under £50.00.

SK-8110
(illustrated)

£67.17

+ VAT
SK-6220

A 12p stamp will bring you the tull details or better still, send you £45.43
cheque for the best ampilifier kit around. POWER MOS-FETs RULE + VAT
0K

COMPLETE KITS of all parts necessary 1o build the P.W
WINTON £133.50
Order with complete confidence (C.W.0. only please) from

T.& T. ELECTRONICS (Dept. E)
Green Hayes, Surlingham Lane, Rockland St. Mary
Norwich NR14 7HH. Telephone 05088 632

PRICE INCLUSIVE OF V.A.T_ & CARRIAGE
Caliers by appointment only

SARGON 2.5 Moduler Symam
S1eangsst Chem [ZCurm priviabi.
Colt us tor B pixe

Lighiweighd, partable
and madern desgn, the
Chasa Troumiur ntters
many spucial festusen
ubublly lound in mycr
Mor 8" cuparpive chasa

VOICE SENSOMY
CHESS CHAL.
LENGER. Nc ey to
presn New nensary
playing [2
sutumstically 1!
COMpUIB? yaus ewerly
meve (il Lo A gowlp
o e

oorrs

Batwry opereved.

® 7 Leves ol play, baginner 10 sapen, plua ¢
Drobiem

2Oheery Meede
Brh Lawat o bid 2t 5 ndredual moves
Foived Mike @ 2 mces.
Unigue MM (multi movel tey whes entend
sardard Optrsngs sr sulormalicsty (heched 100
legaity 8 boped-n
Posalion wrdcation
Pray v ofe Crangeldie dusing 8 QBme. of shy
:’nwmnmw‘

COMPUTER QACKGAMMON
B Elcuons soubting cube
® Score bsepng
® Flectrond ransors myll of deoer
@ Podtar verdcsnon
*
@ LCD drpiay — bound oymal G6p iy bor

® & o0

COmputer renp: 3 very the

wraaGy B pey trom gemu to game.

Plrys white of Giagl (ulond 1eadund adows you 1

UbRETeR B JREIN Al the compuler plapt

agaral

@ Doms not gerrnn Hiegal maves. (igys seeording 1o
&l e mencral rhess Peles.

& Fuv cpsrurg etenses o womd chas chens
mitrcton

® Py (0P ssrnit caphre o2 pawn pramotion

@ Chams precms inchuded

CHESE TRAVELIR B 26" v 5.6 2 0. 70" W 3

[ ]

v Bty in st hghong

® AL/OC operomon

® Operpior o0 d2k hatiwrigs (nat w

L | . 4y

3 ATARL Space inveders,
Anmman 117,80,
Lt X
bl FL —_—
i N 2l ATARI SO, Yedin.
:' nAK e 188,30

- p——

c-'nuwm
-

SHARP PC 1211 Haone hadd comgium — I8 Bpm
Bani 1ongusge. Alpha nuwmeric Laybosid 4
charpcser dngley. CBB.98 + VAT

RLMAC 4810 CRY
ANHY scape €425 -

NIGHT DRIVER TH. 8

gumam. | o 2 plaptes,
PADDLES. The soed
wendeg and das, Ang
YOU PEVE! ENow angl

i o in $ront
ERARt $+4

The O8CIC w & com
oct 37 opciBoscops
witetss for genersl
0O ey and 20w gl -
ol e,

FSLOMmhdad
h by BT 1w bt peting

VAT Aa

Al @' CRT scope in
the UX Time bane .
clude vwesp range
100 meac sdve 10 by s/ B 5 son. 37 sleo
ovasiable (P9 + VAT,
Free 10-% Prote
Ctaw 4890 8" CAT
{1EMMy) €18, 071 &
VAT Verikel sem ! de
flection sansitivity.
10mY /1w Ranowa dbh =
DC DC 12.5MM3 mer.
wesn JoB poirag), AC
2ru 12 SMH» boteesn 30 povis) Rus Lime 20n
W npu1 Ammoranior = 12 uep -~ 10V iy o
50/ drv o 1-2-5 sequence alorates. Tamo Bate
Swrep wrge 09y weion w O wcson o 12
steps. Caibtwatnd with 8 gagorien. Fog (oM
Vengbic betmpen ytops wncludes TB tohivrption
Pt

4 & Co. ODopt. ETI 4, § Ociober Mo,
Charoe Fws T 91,200 2673, Yetox BURRAT

Aren K7 vien, Aicons. Opmn Mion, Bri

ETIi NOVEMBER 1980

Supplied complete
with batterles, 108t
leads, spare fuse and
instruction manual.

SK-6110 and SK-6220
[ Futl auto-ranging on both voltage and resistance

Current measurement up to 10A DC and AC

Unit and range automatically displayed

Auto polarity and auto zero

Only 5mW dissipation—200 hours continuous use

Zero adjust key - to correct for test leads on low
value measurements

High impact ABS case
Low battery indication

SK-6110
[J Audible continuity test function

| Range hotd function
O Audible over-range indi¢ation

Tedophone orders welcoma for Access and Barclaycard @

and all sccount customarg. All prices inc. P.AP

Wesl Myde Davalopmenis Limited
Unit 9, Park Street Industrial Esiste, Aylesbury, Buths HP20 1ET,
Teiephone Ayieshury 0826] 2044 145
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4 foet LG. 30 amp total 108

NEW! 10 sockets switched in sloping box

Slim Jim

Dim. 1% x 2% " x 18%"
£13.50 P&P €1 + VAT

' PORTABLE MAINS DISTRIBUTION —'-‘FEW&WITH CIRC

4 instant Trunking System for Wall-or Bench Mounting

Type 13A/ 105w £33.00, P&P €2 + VAT

PCE OFFERS
(14) 100 it shwly rogister PCB
115mm X 94mm comaning 9 X
7491, 8 X 7496 and Y % 744}
Termhe tagain 86p. pho 300,
(1€} FCB 215mm X 290mm 12
% TMS 3122 (or am.) Hax 3 2-bit
Shil Req + 39 ICs £2 + 50p
php et stoces).

MPU CORNER
2112 (2000, £3, 2114 [§50n8)
£4.%0.
Tasas tnsiruments. 2716 sngle
mad. Brand naw. Full spoc. £8.95
ssch p&p 25p. 2708 (300nas)
£4.50.
MK 1002P idual 128 bitShift Reg|

35p.
LM 711CH (Voltsge Comparatos
30p.

1 Full Spac)
2526 Chpracter Goneior {84 % 9
X N £2.95 + cana & phy 250
international rectifier SOLID
STATE RELAY typs A2302 Out
put 240 VAC 2.5 amos input 90-
240 vAC/45-200 VD¢ £6.00
p/p 2%

D TYPE CONNECTORS
16 Way: witswrsp plugs only 7%p.
25 Vay sockets (solder) €1.40
50 Way. skt lwirewrap) £1.85,
50 Way skt £1.45. p&p 250

COVERS
75 Way. 75p (paskc), pbp 290
37 Way. 90p (plensic). pAp 259

DISPLAYS

HP 5082 & dign DIL chsplay fun
spac £1.80 sach, php 26p. Laige
uanties POA,

AN 72 7 seg CC €1.26. pbp
25p. Burrdughs Parapler 9 Dig +
ki ond bezel €100, php 25p.

£0 3 Dgrt OiL 88p. php ?5p
Bowma 9 dugit 10 LED with red
bereh {4z used in CBlELIBION)
€1.00 » 2%p pl&p

SUPERSAVER
Ribbon Cable Headers 18 OIL
Jermyn, gols plsted. with Covel
45p. pbp 259

4 sockets 13A
6 sockets 13A

SUPERSAVER 2
Tordalum Capacitors 25 woht. 4.7
uf 1410 £1.00, plip 25p

SUPERSAVERD
PRICE SMASH FND 500 5:n
LED. displays. full spec 50p smch,
0&p 25p. 1arge quantitees POA

SUPERSAVER &
HYBRID SYSTEMS DAC 371-8 8
Bit, DN pachaged. «deal MPL users.
with dea_ £2.99, plp 250

SUPERSAVER 6
Baitery siiminstor SVOC
200MA 240V AC input idead for
celcutetors, redia, otc,, give
sway price 96p esch. Lerge
quantities P.O.A.

SUPERSAVER &

@S 338-3B3 Minisiute Decade
Thumbwhoelswich. £1.85, php
2%

SUPERSAVER 7
SN74118 Dusl < Bt lach ?Sp.
obp 26p.
$N7418 Anthmetc Logic Unil
80p, plp 250,

SN74194 2 B Rugister 50p plp

2%
SN74198 8 Bn Shitt Regester. 75p
odp 25p
EUPERSAVER 8
ITT 4cx 250b brand new tull
spac £7.80 asch chp 26p
SUPERSAVER S
5 gigh 7 segmam DIt LED 117
disglays 4 for £1.50p/p 25p
SUPERSAVER 10
8 way male/lemsle cornegior
10O 8129. O 1 inch prich gold-
plated FCB mounting, «Jesl for
bussing two PCBs together
Supest value. 350, php 250
SUPEASAVER 11
74L5266 S0p. 7415245 €2.40.
7415240 €1.00, 745260 I5p.
P&P on ¢!l pbove 25
SUPERSAVER 12
TMS 3128NC Static shilt regretse
£1.50. php 25p
SUPERSAVER 13
PL269 (UHF} Elbow Conneciofs
50p cach, plp 25p

COMPLETE WITH 6FT. CABLE
AND 13-AMP FUSED PLUG

4 sockets 13A switched
6 sockets 13A switched £21.50
+ Post £1 + VAT

ALL DISTRIBUTION PAMELS ARE FITTED WITH MK SOCKETS & FLUG
Serd for dezails af compiete range

£14.00
£18.75/
£18.50

SUPERSAVER 14
Recording Dengns Lid degital
cossette dech, 50-100 Bave
RS222 240V inpuat, A peotessionad
suparb deck £68.00, pbp £2.00.
SUPERSAVER 18
5K mitdurn hmpots, PUB mouns
nrg. per box ol 14 £2.50, php
25p
SUPERSAVER 16
Yot ancther st bargein, Astec
UM111E36 modulsicr 88p sach.
odp 25p

OLEON ELECTRONICS LTD.,

LED® {Full spec.)
TIL209. red 10p. O Zin, rod 12p.
0 Zin. green 28p. O.2un. yeilow
2

8p

ALSS red Amsh tead. ¥5p.
PAP on oll above 250
VERNITRON Caramic filters type
FM4 10 yMHz 45¢. pbip 260
TRANSISTONS, BD236 40p,
pC163L 10p, BF19% 10p,
184 810US, wnh data, 88p. L. way
OJ swiches, 78p. MC1303 Duat
Steveo prepmp with date. €1.25.
Zin Nylon cable ties 100 for
£1.50. All p&p 25p.

NEW SN76477 [Yes. back o0
soch) Sound Genermps IC (Train
plane, esploson. laser gqun, el
with s £3.26. pbe 250

PCB KEYBOAROD, 66mm x
A2mm 1B Wey CThohars les: Key
wps, sl Hexadecrndd wac 38,
olp 25p

CAPACITOR SCOOP, t 600uF
M 10v, 160uF 21 25v, Aviad load 2
ocren for £1 « 25¢ php.

MINI FANS BOmm x BOmm
sppran. 115y, Brand new £A4.50
« £1.00 pdp
£C mung chasss plug T5p suet
ol wcher 365p, php 25p

GIVEAWAY
22 pin low profile &l sacket,
guobd

12p EACH

php 26p

‘,‘—7——

- 5

UIT BREAKERS

e

TR9 — 9 sockets switched £32

10 amp CB — 13A/4 SW.CB

TRB — 6 sockets switched £27.00

£29.25 + post £1 + VAT

Plus PA4P £2 + VAT

MAINS
ISOLATING UNIT

The Olson mains
isolating umit is an es-
sential bench item for
safaty when testing and
‘repairing malns-
operated equipment
The Isolating trans-
former has an eanhed
screen and is rated
250VA.

£38 + PRP £2 + VAT

SACTORY NO. 8, §-7 LONG ST, LONDON EZ 8MJ

TEL 01-739 2343

% 0% TELEPHONE

Just serived. (TT 2082 Oate
Modem. Brand new snd boxed,
with manual. 80071200 Baud
Dots Modem to CC ITT. v24/
R$232¢. Chennel centra
trequencies 1300 and 1700Mz
{600 Baud) of 1300 and 2100Mx
{1200 Baud). Synchronous or
seyrchionows Oparetion over 2
or & wirs, swnch or dedicated
tinas, built in salt snd knss tast
fungtions. Soma of the bast
equipmant wa have avaer
obtpined. £118.00 esch, phe
£3.00. [Fraction ot originel
com).

1C MOLDERS (Low-profila)

s0a12p 14 D ¥5p
1604 17p 18 0l 20p
22 Da28p 24 00 35p
28 Du 45p &)l o8¢ 35p

WE STOCK a vasi sange of TTL
CMOS, some 74LS. MINIATURE
TOGGLES. etc
PSUs. We have s laige stock ol
power sup@lies at vety raahisuc
{rioes (oaliers)

RELAYS

ITY 700 onm Single pole
changeover. 45p. Banor fesertabie
double pols changeover 12V £1.
8ot p&p 250

CIRCUIT BALAKERS
44500 AC 6% DC 0 5A $0p: cirto
JA 80p, phip 2%
ALLEN KEYS, 7/16:n Sp; 12 for
50p: obp 750
ASRII twnh taic punch readsr
qenesally overnaulgo. €188,00
me. 01 VAT,

CENTRONICS 10T1A Dot Matnix
printer, Fully overhauled. 169
char/sec. £450.00 in¢. VAT.
Curriage at cost. As sbove dusd
headed 300 cher /sec £650 inc.,
vAT.

MEMOREX 651 dual dra drives
complate with posvee supplies and
format slecttoncs Boiry, no dats
2 yet) £350 each inc. of vaT

@
G
R 6“0 .-,0“9\'

UXBRIDGE 55399

Recordacall 1clephone answanng
l mathines [GPQ line matching
wansloimwt removed] 30k a8 15
| teom (2 to £10 depending on

condition. tted with viry nice
standsrd casseltd cech With
ot dagrams, SORRY BUT FOR
CALLERS ONLY

' Tarms cash with order (official
orgers weicomed from cotleges

| cich All enquiries s.a.e. pltase. AR
prices inCiusve of VAT, unless
stherwise stated, Pastiege a3
shown pedf isem

| FOR THE PROFESSIONAL
USER. CP Clare Keyboard
swiAches with buttors [biank) 66p
wach pbo 25p

| BURROWOHE keyboard, 36 key

| station. On-board cyretal and
TTL. Breand new and boxaed.
500mm X 190mm. At the time
ot advert Ao date. No keytops at

| all. Clare pendar. Reed

| switches. Bacgein £12,00 ssch,

pap £1.00.

PLEASE DO HOT ORDER GOODS
FAOM OLD ADVERTS. PHONE
BEFORE ORDERING

{ SURPLUS STOCKS
PURCHASED
tOA CASH

LB ELECTRONICS
l 11 MERCIES ROAD

HILLINGDON, MIDDLESEX
UBN0 9LS. ENGLAND
All enquicas 8.8.0. plaiss
New redail premises. now opan
tAon.. Tues . Thurs . Fri and Sor
4 30-6. Lunch 1:2.15 weakdays
Closed sll dny Wednesdsy Wae are
sauated just off 1ha A40 oppose
Magter Brewer ALL PRICES
| NCLUSIVE
OFf vaT

UXBRIDGE
55399
All compcnents full
spec

ETI NOVEMBER 1380
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GREENWELD

443 A Milkorook Road Southampton SO1 OHX
All prices include VAT @ 15% — just add 40p post

SLIDER POT SCOOP

Mate by Pihee. types PLAOCP § PLODC. Selly
o dor 1uperh "

PLACCP — 83X 182 Sma d0mm ginde lengih
2208 %2 or VOU v Ay Prices (any ) 1.24
T0p: 25-99 175 100+ V4o
PLBOC — 84X 10X Tove. 60rmum wacte ngih. Sk,
YO 27% and 100 log_anty Prices isny mea)
1-24 20y 25.69 2p, 100+ 17p

BUZZERS. MOTORS
& RELAYS

2401 Powartul 8 OC burrer. alk macsl conpinu

o S0mm dea x 20mm TOp.

2402 Mhnweturs rype Bupie, 6. 9 or 12V anky

22% 1% x 18mm. Very feel $3p

2480 Mernstyes 8y DC morgr MGh Qusiny tyDe

J2rmem 30 K 2 Sovem Pagh wih 1 2mm s,
€

Oy [V,

A177 Authtie Warnenp teact = sold siamw swou!

dnves Mgh ethomncy 1rpnadclr 10 gne Nigh

Ouput Voitegl reqd 418V, Com slan be drawn
Swecy trom TYL gi CMOS. Moduls size

:5x?Il|2mm Compreransive date pupplewd
1

WEIZ Heavy Dty 12V retgy, ea! bor o use —
g 1 BA mdat comact Codt 288 in seniact margl
TN MG ) Bbchet -

WEDB) DIL Reeed retay SPCO 2 4. 10%. 2001 cout,
Criy 12 20.

FSAADO Lawehng smisy 2 % 10W coniacts, I,
€. Cos 4 250R and rateg OV 8C Bu! worke en
18-24 DG Scia Ecmpsutanon wnih screw 19+
riealy sighes, 4 idanl for wan 1,10

REGULATED PSU PANEL
Eachstive Grasrrmetd dbpgn == Detier vpeg. than
rytherg on ths marbet bewg oMered st 4 prce,
Pavel Y10KE? x JJmam high contaes a1l Coum.
FONETH \NEARIG B8 1Lk Bre) snonthing
cophutar. Aearty by 400 (4316 — pows sdd @ IOV
2A naretormes aedt g gt 107 B Rty vanadie
TOREGE g CUme T SRy
SPEC Y Ouipust voltage O 28y

SrQApuA tadtreee 20mA. A
Y Soutce mpedance OX 1
T cmtunt mppie 10mY
Send SAE for 8 Betaets of the many wpyy the
Ui modubg CAN DE Uk, Sogeiher wrih Drice bt
of porm har undan opteces. Ordy £8.76

TRANSISTOR PACK K516

Tans snunisge 0 tha unbela vty oMer®

Small pgnal NPN/PRP Lanpsions @ plaste
Pk ige 51 o0 nCredby tow, low prcsll Almoy! M
e merked with ppe nureel — EWmogr ¢l gog Belt
0 Jencey. Some Phgww bent fesds Ower 30
ditlarers rypas Nive D lound by us FChalng
BC1A4/2V2/20870077328, 0119827
ITXVOP /8707 3427 4807550, otc. Orvy sval.
#ie Bd & mised pach at £3 por 100 €F pec 200
£2% pwr 1000

P.C. ETCHING KIT Mk IV
Thi GHT VR o WESh
£ormesns 100 g 08 (0ppee ched toard. Vb Ferrs
Chionce. [0k meeisi pen. abidsres clierm, two
Mrsature deidl bas striung daah and raRrucon.
Al for £4.98.

1981 CATALOGUE
Now o e price s & complaoon. s aantig RSV
750 wil renesve vOu & COPy. 1oM. B8 BOON 2y
orvone)

LHTOR e mareet

BUY A COMPLETE RANGE OF
COMPONENTS AND THESE
PACKS WILL HELP YOU

ALt FACKS CONTAIN FLLL SPEC BRAND WEW
MARKED OEVICES — SENT BY A{TURN OF
POST, VAT INCLUSIVE PRICES.

KOO SOV cammmac psio capacncors S 10 o
S0t vie 220f w0 1,000pF . st 210, £9.08,
KQOZ Eatenced rangs 220F 160 1, ¢, 330 vsives

L4
KO0D Polyester copaciaprs. 1D each of these
valves 0.00, 0035 0023, 0033, 0047
0088.0 ). 015 027 0.33. 047, 110
o e €5.07,

LI Mylac capactors rmn 100V type 10 each
»il nlu;m 1.000pF w 10 DO0RF Teiak 130
or B4

K007, Blacoodie copsciiors 284 avikng vmail
phvmcy vil 10 dich of thess pOpUWt wuiaes 1
2.2, 4.7.10. 22. 47, 100, F Toiw 20 tor £3589
WOOE [arnded tecps, m abse, S0 noluding
220. 470s0d (00D, F Tcenl of 100 e £9.08
ROZV Maigture Gardon him 8% resances CA2S ar
wmdar 10 of Gde vabw rom TOR 10 1M, E1 2
o Toust 610 resmors €8, 38

XO22 Exwended sange Towl BED repslon frem
1R = 10M CB.E0

041 Zaner odes 400mW 5% BZVEA ex 10
ol rech veius from 3 1V 1o 16V, £24 wees Towd
280 dor £18.37.

TM4030 RAM
4000 be Spnama PAM with 100m sccess Yime
A100a cydle 1D, wngie kne capscasnce hegh
vt chock 1/ tully TTL compalible, low power
depepenon Suptred arth dans €278,

COMPONENT PANELS
282% Comama 19 B0O0MA 80V 2NGOEY SO,
11 6VE pemern 11 1K4004 dotes pius As, Co.

. Onty £1.

ZE29 74 Seres iCs — Gows and compimn loge
20 amac 1Ca on paneds CV; 100 s £8,

2927 2XBV 1ord reiays EXIBOID o 25230
£ A00¥ rects. (s As Oniy BOp.

2801 Tnmpot Pach — Es-computsr panets wids 20
MUsa Bt AUt types £1.00.

TTL, LINEAR, OPTD

A el ypm — Favehild ! $G5

TIL $400. 5401, 5403, 5403, §40a %405,

5410, L4231 5430 5450, 5451 5433, La&D
A 12pen 3470 5472, 478, 5475 BATE

5480 S404, 5400 54107 54121 84127

ol op ae. 5492 34178 - d0p ea. Orher (708

M1 on 820 12 (AL plesse)

LINEAR. 9665 or Bo6b. 7 v S0V Ourbngrang in

1§ ONL 80w, 75452 o & dual penph driner 10p;

WX 1442 7 CMOS Pgrenne! tofery. 15V 18 O

24p

OPTO1 lsoinic=s, FCOBDY BOpe TILIIS/ 108
SOp; FPE 100/ 106 ledra red LED €2.80: FNOB 4 T
1 wq 0.5 CA £2.00: FNOHSO CC £2.00, {Dslg
o regquatsf Ior bnewr B opic devetagd

VEROBLOC BREADBOARD

honar oM VIO, e versatle ofd for budding ang
lesbng crmism can ScCOmmOdese a0y s of IC
Bioos tan be oined apemes Buy stnpe on X & Y
v — sotel 180 connessor points foi pat €418,

1| BIM1006 (215x130x75) £3.48

BULK SUPPLIES
AN new bt spoe. duvices. Prices aem foe o
misimem o1 100 0! any ons davice snd
Ssciude VAT, whagh musit be sdiad 2t 13%.
Minimues ordor vilua foom this sectisn i
£104 VAT 4 poet. VAT rapsipt on requenn

RESISTORS
Mo W 5% arton dim T ROM (10%) dwir
IM). ob €8.00 /1,000
Tre folowsrg vabn crly a1 E3.80/1.000. per
v 4RT. HR2. 18R 30R SR J20M 1a 47
106, I 39k, 17k, 220w, 300 560s. SACH,
20

MIN. PRISATE
O 1W suristure 1ype, open DOASIPLELON. A
wplugs trom 1OCH 10 1AL worits o horconts

The Hibmmng vmsms oniy 21 A3 4 TORY. 2 JORN,
SO0, s, 1hSH, A, Jdm, MBH, daTH.
Ak 50me Pher erciomso tyge ;1 OAF: 1508y,
FD0ORM. 1

POTS
Skin 1000 an: 2706 bn. BOON log* 1M in. A8
wnlh vz beah and wenoo. 148

FOLYRATER CAPS

(s3] 40OV C296 Rl
K- 5 30 [l [2] -oas
£22 400y €200 038
068 30V Advarce H28

22 250% €280 033
22 260w Arvance 033

22 100V Mo b0 s
AT 250v (= o os
AT 160v Lok .04
10 nav Cug .O%8
145 6Iv Frorcan 088
22 180V fuecep e
L] 100V Yira MKS 18
47 YOO [+ 1] 195
47 10N Wans MKS 238
a3 0O Weve MES 788

LED™ TANY slabs

Immpt OBE S yutow 89 1 5/35 08
Imm velon 08 Smngaen 09 3 3,28 0
Immgren 08 3rweches B2 1025 1§
Smmred 08 brwmoigs 02

MIRIATURE CERAMIC CAPS
Tromoaon /38 mewptre tvps 0 the folwing
ViR
3 9ofF. 4 Mot 279F. A3pF, 42pF, 4)oF, BBpF
#2pF 100pf, S4OpF' 27COpFt. Al S% escepl

10°% $10=.

..':.',c“o‘"'c Ay Prices: up 1y 82pF LT 1000
Firmw .oz8 afican 048 100pF €3, 1000
2363 012 WO/GIA 020 S60pF 8, 1000
4 1/90R .az2 100/35APC 438 27000F 8. 1000
€7/30m -02a 3'4‘3 ;ﬁ: 933 Samoues on request [1e cled]

4 7/80R 034 220/28 088
10/ 16K 83 270/ 704 3 ;‘;‘"“'u":w e
10/26 R 032 30/ W0 A o 3300 30 J00N i
1078 RPC 022 JIO/100A o8 A
107284 o3 am/16R o8 :W:"“‘L‘:"Jm €13y
10780 A 040 47000 AC Y50 tytirpr mun,
0/ 100 R 042 1000/40 A 230 330pF &= B3IV 421000
18740 4 030 1000763 A Iac 0228 e3v €1871000
;g ;R. 02y 2200104 o080 Lomco DY 82V T/ 1060
(A6A 03§ 2200/ 20 A o . =

22/25m o1 ossomc Iso g 555“"‘:"‘3“'0\"“! .
22/63 A 1D 3300/ 10 A ON0 . 401 BB 1405 .00 T4l
I/6 A 022 A0/ 75 A 0 A1 4001 A7 4011 97 ST wpns! dicdes Ine
a7/6 A 008 A700/104  .400 N8} 46 by Tha tungoirered recis of 108 €80 (14
£1/38a 02 WM AE  2e0 €19, INADO? E29/1 1NAODE E34/% INSDOT
arsism 038 ATQ0/ 40 R 36 2670 Go mgrad gucde DK T4 €200 SCAy
L1404 048 10000/15 AC 280 ?::M‘C‘eﬁalu 400% 28, INLOBO A IOV
R totiat o # P w ihiii Tadin) A O S LS
A —augl ivads seadds 10 PC arournetng ot Juty o wdvt for VTR IS bend ke kot Ligst
RC w12g 80300 ton buik buyers hae
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YOUR COMPLETE RANGE OF

BOSS

ELEC

L L

36 & DIECAST BIMBOXES (1} — e
Diecast Hammertone Natural
BIMSCO1/11 £154 £1.23

(50x50x25) N/A

{100x50x25) BIM2002/12 £1.09 BIMS002/12 £1.66 £1.32
{112x62x31} BIM2003/13 £1.27 BIMSD03/13 £2.24 £1.70
(120x685x40} BIM2004/14 £1.51 BIMS004/14 £2.81 £2.11
} (150x80x50) ° BIM2005/16 £4.72 BIM5005/15 £3.19 £2.72
11190x110x60) BIM2008/16  £2.69 BIM5006/16 £4.94 £3.96

(112x81x31) BIM2007/17 Gray Polystyrene £1.06
*{BIM2005 with + 26 deep, clear or ABS lid = BIM2005/25 £2.73)
MINI DESK BIMCONSOLES (2) ALL METAL BIMCASE (3}
BIM 1005 {161x96x58) €£2.48 BIM3000 (250%168x69) £15.52
{Red, Orange and Grey, Black Chassis)
MULTI-PURPOSE BIMBOXES (4) KEYBOARD BIMCONSOLES (6)
BIM4003 (B5x56x28) £1.34 BIM7400 {355x178x102} £19.60
BIM40D04 (111x71x42) £1.84 BIM7401 (431x178x102) £22.54
BIMA0OS {161x96x53) £2 48 BIM7402 (508x176x102) £28.25
LOW PROFILE BIMCONSOLES (5) (Black Base-Sand or Grey Top)
BIMBOO5 {143x106x56(32) ) £2.76 EUROCARD BIMCONSOLES (7)
BIMEQO06 (143x170x65[32)) £3.58 BIMSOOS {(169%127x70[45]) €471
BIME007 (214x170x82(32]) £4 83 BIMB0OOT (243x187x103(66) } £6.70
{All BIMENCLOSURES Blue, Grey, Orange, Black. tBIM2000 White also)
DIL COMPATIBLE BIMBOARDS & ACCESSORIES
BIMBOARDS (8) '1° £6.90,°2° £21.17. "3' £28.22, “4* £36.12.
PC BIMBOARD (9} £1,72.

BIMBUSTRIP (10) £2.50, BIMBOARD LAYOUT PAD (11} £0.65.
“Adventures with Microelectronics® {Features BIM BOARD] (12) £2.15
12 VOLTS BIMDRILLS (13} MiniDritl £8.10 Major Drill £13.60
Mini Kit1 £15.12 Mini Kit 2 £34.02 Mini Kit3 £45.36
Major Kit 1 £19.44 Major Kit 2 £39,42 Major Kit 3 £50,76
MAINS BIMDRILL {14} £10.53 Mains Kit | £2.48 Mains Kit 2 £22.14
BIMIRON (15) Type 30 (27W) £4.05. Type 3M {17W) £4.43
BIMSTATION {16} £11.96 BIMDIP {17) £11.50.

BIMSNIPS {18) £3.16 BIMPUMP (19) Major £7.99, Minor £6.80.
BIMFEET [24) (20) £0,77 BIMDAPTORS [25] (21} £1.08

BOSS INDUSTRIAL MOULDINGS LTD

2 Herne Hiil Road, London SE24 0AU, England
Tel: 01-737 2383 Telex: 919693
Type No./Name Colour _[Qty. [Unit Price | Total

All prices are applicable from Sept 1 1980, Include
VAT & PP but piease add 16% for Overseas Orders.

N8 o2 ol gl 2 el o S > [N
Company .. ... RS BT L T T T —————
Telephone Number . . . . ... .. ... _ . . . . .. ... . . u .'E:". 4y
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INICRON' may sound small - but we all know that it's much larger than an atom!

The un-beatable features of Microtan 65 and Tanex have been brought together to give you Micron,
a ready built and tested computer of outstanding value. Fully supported by comprehensive documentation,
Micron represents an ideal starting point in personal computing. We've taken a Ffyll 0.E.M. licence
for Microsoft Basic, which means that you'll have the support of the most popular Basic available,
(as used on PEY, APPLE, TANDY etc.). If you want to expand Nicron there's no problem, just nove intof
the system rack and choose from theé range of Wicrotan modules. Read the information, study what the
magazines have to say about us and conpare what we have to offer with other systeas, then we feel
qure that you'll be convinced that we've produced an excellent product.

(" 0 FULLY BUILT, TESTED AND CASED. \( sortuare w
0 6502 BASED MICROCOMPUTER. 0 10K EXTENDED MICROSOFT BASIC. ‘
O VDU ALPHA NUMERIC DISPLAY. O ALL THE USUAL BASIC COMMANDS.

0 5K RAM. © INTEGER AND REAL NUMBERS.
© 32 PARALLEL 1/0 LINES. © INTEGER AND REAL ARRAYS.
02 TTL SERIAL I/O LINES. © INTRINSIC FUNCTIONS: ABS, INT, RND
©1 SERIAL I/0 PORT WITH RS232/20mA LOOP, SGN, SIN, SQR, TAB, USR, ATN, COS,
AND 16 PROGRAMMABLE BAUD RATES. EXP, LOG, TAN.
©300 / 2400 BAUD FILENAMED CASS. INTERFACE.|{© USER DEFINED FUNCTIONS.
O DATA BUS BUFFERING. © READ AND DATA STATEMENTS.
© MEMORY MAPPING CONTROL. © DUMP AND LOAD PROGRAMS.
©71 KEY ASCII KEYBOARD, INCLUDING NUMERIC }]© PROGRAM EDITING COMMAND.
KEYPAD. © STRING FUNCTION FOR TEXT I/0.
kOPowEZR SUPPLY INCLUDED. ) © BASIC CAN CALL MACHINE CODE SUB-
ROUTINE.
© USER MACHINE CODE INTERRUPT HAND-
TANGEBINE LER INTERFACES WITH BASIC.
0 XBUG.
COMPUTER SYSTEMS LIMITED O DATA CASSETTE FILE HANDLING IN BASIC ‘
Forehill Works ~

Forehill Ely Cambs England re: 3313633
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microtan 65

The Microtan system is rapidly becoming accepted as the ultinate approach to personal computing. Start
with Microtan 65, a 6502 based single board computer, and expand to a powerful system in simple and
in-expensive stages. The Microtan system is a concept and not an afterthought, this means expansion
is easy and very efficient! Unlike many other systems, you'll find it difficult to outgrow Microtan,
and you won't be wasting your money on a product that will only last you a few months! When you are
ready to expand, Tanex is waiting. The features offered by Tanex are tremendous, and you can start into
then for just £49.45! Cassette interface, 16 I1/0 Llines, tuo 16 bit counter timers, data bus buffering,
memory wmapping and a further 1K of RAM are standard. From thereon expansion is siaple, just plug in
extra integrated circuits to get yourself 8K of RAM, a further 16 I/0 lines and two more counter tinmers
a serial 1/0 line with R5232/20mA loop and full noden control, XBUG - a firmware package containing
cassette file handling routines, plus a line-by-line assembler (translator) and dis-assembler, PLUS
10K _EXTENOED MICROSOFT BASIC, a suped-up version of the Basic as used by major manufacturers such as
Apple, Tandy and Nascom, KO OTHER LOW COST MICROCOMPUTER OFFERS YOU THIS SUPERB PACKAGE. 0.K. so you
want nore memory, try Tanram for size! Upto 40K bytes on one board starting for as little as £50.60.
RAM freaks will be pleased to hear that our system mother board offers page memory logic which will
support 277K Bytes, satisfied? To house these beautiful nodules you can choose between our mini-rack
(as used on Micron), which accepts Microtan and Tanex, or our system rack pictured above. The systea
rack will support 12 modules. What are these extra nodules? Well for starters there's a couple of I/0
modules, parallel and serial offering upto 128 1/0 lines organised as 16 8 bit ports and 8 serial I/0
ports respectively. Shortly we'll be introducing high definition (256x256) colour graphics, A to D
and D to A modules, IEEE 488 Bus interface, a PRON programmer, disc controller and TANDOS - a 6502 CPM
system. So there's plenty to keep you busy. Send for nore details, and find out how you can get started

for just £79.35! ALL PRICES QUOTED INCLUDE v.A.T.
(ALK 65, KIN 1, SIW | USERS- READ ON! \ | : : . :
Please underline the information required.
W 1 i
. ¢ have produced a T V. interface module which sinply AIN T.V. INTERFACE. MICROTAN SYSTEM.
L | connects to the expansion socket of your computer and
produces a display of 16 rows by 40 characters! Of even NAME :
more interest will be our Buffer rmodule, which allows
you to expand into ocur system rack, giving you access ADDRESS : i
\Ep the full range of Nicrotan sodules. Y

PLEASE ENCLOSE 12p STAMP. THAWK YOU.
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HAMELS
OSCILLOSCOPES

TOP PERFORMANCE,
QUALITY AND VALUE

MM 307 ..... £149
Single Trace DC-10MH2
Plus Built-in Component
Tester

.Dusl Trace DC-20MiM2
Bm/¥/cm, Full X-¥, 30MHx
Frigger, pius TV Trigger 5

HMA12 .._.... . i €350

Dust Trace DC.20MMNz
. §mV/em, X-Y, 80MHz Trigger
plus Sweep Delay

HM 512 .......-._..‘:sad

Dual Trece DC-S0MHz2

SmV/cm, X-Y, TOMHz

Trigget Sweep Delay, plus Single
Shot, Sweep Deisy and Atfter

Delay Trigger

¥
PA
Z
7
g
74

HM 812

Dual Trace ae per HM §12 plu; Prices U K.

Storage, Automatic Storage an

Varisbie Persistence List Ex. VAT

A e HAMEG LTD.

ULL DETAILS and y
DISTRIBUTOR LIST 74-78 Collingdon St.
a4 Luton, Beds LU1 1RX

Tel: (0582) 413174

128

Wilmslow
Audio

THE firm for speakers!

SEND 50P FOR THE WORLD'S BEST CATA-
LOGUE OF SPEAKERS, DRIVE UNITS, KITS,
m_gssovens ETC, AND DISCOUNT PRICE

e

AUDAX - AUDIOMASTER - BAKER - BOWERS & WILKINS
CASTLE - CELESTION - CHARTWELL - COLES - DALESFORD
DECCA - EAGLE - ELAC - EMI - FANE - GAUSS - GOODMANS
HARBETH - ISOPHON - I.M.F_- JORDON - JORDAN WATTS
KEF - LOWTHER - McKENZIE - MISSION - MONITOR AUDIO
MOTOROLA - PEERLESS - RADFORD - RAM - ROGERS .
RICHARD ALLAN - SEAS - SHACKMAN - STAG - TANNOY
VIDEOTONE - WHARFEDALE.

WILMSLOW AUDIO

SWAN WORKS, BANK SQUARE
WILMSLOW, CHESHIRE SK9 1HF

Tel. 0825-529599 FOR MAIL ORDER AND EXPORT OF
DRIVE UNITS. KITS, ETC.

Tel. 0625-526213 (SWIFT OF WILMSLOW) FOR HI-FI
AND COMPLETE $PEAKERS.

Happy
Memories

4116 200ns  £3.75 4116 150ns  £5.50
2114 450ns  £2.95 2114 200ns £3.95
2708 450ns  £4.95 2716 5 volt £9.95

MEMOREX SOFT-SECTORED MINI-DISCS for
PET, TRS-80, etc. Supplied in Free Library Case
£19.95 per 10

Low Profile I.U. Sockets by Texas
Ping 81416 182022242840
Pence 1011121617 20212837

Memory Upgrade Kits for Apple, 2020, TRS-80,
atc. . ; from £30 please phone

Quantity prices available on request. Government
and Educational Orders welcome. Trade accounts
opened.

ALL PRICES INCLUDE V.A.T. POSTAGE FREE ON
ORDERS OVER £10. OTHERWISE ADD 30p.

Access and Barclaycard Welcome

HAPPY MEMORIES
Dept. ETI
Gladestry, Kington
Herefordshire HR5 3NY
Telephone (054422) 618

ETINOVEMBER 1980




LASSIAIED

RATES All ad\fertisements in this section must be .
1-3 insertions £7 per scc pre-paid '
4.11 insertions £6.50 per scc Closing Date:- 1st Fri. month preceding
12 insertions £6 per scc publication

24p per word {min. 15 words)

e Advertisements are accepted subject 10 the terms
Box No. of application

and conditions printed on the advertisement rate
card (available on request).

L —

SEND TO:-

ETI CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2ZH OEE.

TEL: 01-437 1002

+ P/P £3.46 pnc. VAT)
Opoanal extra manpsl
€8 Tossl £129.95

£€110.00

+ VAT (£16 50

BEST OFFER EVER
Camera Kit, Lens,
Vidicon & Modulator

CROFTON

Tel: 01-891192

INTERNATIONAL 4600 SYNTHESISER,
fully working, mint condition, professionally
constructed and calibrated, houscd in 3
robust cabinet. Must sell, hence only £300
Phone: Hull (0482) 701660 evenings

For full
detals

PET 2001-8. Old ROM manuals, plus £200
worth of programs, only £400 ono. Phone
0442 49762

‘CIRCUIT DESIGN, Prototype construction.
Analogue or Digital, Smgle ircuits or Com-
plele nsyu(nents 'Systems. Write A, ).
0D, C Eng.. MIERE, Heathercote.
Healhenon Park. Taunton, Somerset, TA4
;E’g or Phone Bradford-on-Tone (082.346)
36,

SURPLUS. Creed 75 Teleprinter £50, Creed
86R, new £501 Vanner time and frequency
measuring equipment from €10. 5,5v-16v
2A psu’s £20. Digital Voltmeters £15. Over-
head projector {viewgraph), new E60. Elec-
tronic equipment. machinery and transport
Ex Service Sales, Waymouth 75115

900000000000 0000800
o WORLD'S FIRST ®

ot o
° SHARP POCKEY COMPUTER PC-1211

® Compsets with Cassette Imartace CE- ¥21 08 teviewed in @
E.V.0 (s ). Practicel Comang (July). 1desl Chrstmas ®
@  Giti Senc £918inc) VAT snd P AP. 10
ELMAN ELECTRONICS ®
L 28 Bury Mew Hoad
Pragtwick, Manchester M25 20LD L]

[ ] 2
FXXYXEXEREEEXEEEN NN N N |
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0000000000000
® SUPERBOARDIl ©

STILL the best value in Home Computers
Just compare the features:

8K floating pont BASIC in ROM

Full ASC1 1 keyboard

Standard cassette/ TV interface
RS232 punter interface

4K usar RAM

Expandable to 32K & dual mini floppy

L N

AVAILABLE NOW from
Cc.T.s.
31733 Church Street
Littisborough
Lants.

Please ring of write for latest prices
.Tel: Lirtleborough (0708) 74342 any um‘.

ZX80 ACTIVE DISPLAY. Now you can
wirite those games or use the ZX80 for "hands
off” continuous data monitoring. This routine
allows you to decide how long a display will
hold before your program continues (1750
sec — approx. 10 mins). Hex loader in.
cluded, only £5 inclusive for listing and
details. K. Macdonald. 26 Spiers Close.
Knowle. Solihull B33 9ES.

BARGAINS FOR THE QUARTZ
ELECTRONIC HANDYMAN
BRANDED QUARTZ
ALARM CLOCKS

ORIENT/PRESIDENT
JAPANESE

NIENZLE/PRESIDENT
GERMAN

Retuinmd 10 Service Debastmunl within guarantee

Jirexs

{1} Recommended pice when perlect £€12.95. To
lacititate repeir 5 oHtared tor €11.08 wciunve of
VAT

{2) Recommended price when p‘vhci $12.98. To
facihitate repar B ofternd tor £11.96 inclusive of
VAT

Trese we De 304 a3 recewved FOM ou? CusTOMars with

the eamtang tauitis) andg without guarantes.

UK ONLY
Discounts svaliabis on lerge bulk purchases.

PRESCOTT CLOCK &

WATCH CO. LTD.
Prescott House, Humbaer Road, Londen NW2 8ER

INTENSIVE COURSES IN

BASIC

AND

PASCAL

including hands on mini-<computer opera-
tion

These intensive courses are intended to
ingtruct from minimal knowledge 1o an
operational capability of computer pro-
gramming
Courses are fully residential, allowing
maximum time for instruction and pro-
gramming.
BASIC — Weekends from Friday Evening
to Sunday Afiernoon
PASCAL — Weekdays Monday Morning |
to Friday Alternoon inclusive
For further details, dates available, fees
Phone (0401) 43138, or write
CLEVELAND BUSINESS SERVICES
(Dept. ETI-2), Cleveland Houss
Routh, North Humberside HU17 9SR

-

ET11972/3, HE 1978 8, Elektorl 16. PW
1966-70. PE 1964.70Q, REC 1969-75, PE
PW /REC 50p. Others 70p. SAE for refund if
sold. C. Redwood. 45A Lulworth Avenue,
Poole, Dorset.

——
ELECTRONIC ENGINEERS. Research &
Development. Quality Agsurance, Project and
Section Leaders, Test Technicians, Instru-
ment Mechanics {tim¢ served) qualified to
HNC standard. required for posts within the
UK. Relocation expenses paid where appli-
cable. Apply in writing to Mr. R. Somerville
Topstaft Employment Lid. 5 Dixon Street.
Glasqow G1 4AL

UK101. Fully built tested with 8K RAM
Complete with case and power supply
Assembler and other programs on tape. A
bargain at £285. Milton Keynes {0908)
76596.

ASSEMBLY & WIRING SERVICES

P.c.b. assembly, Panel winng. Video game/hame
comyp. assembly. Design Developmens, 0.C./
Insp /Test. Provotype. Pre-Production etc

LARGE /SMALL BATCH ar HOBBY
iFo' thesr and general services at competilive rales

contact
BRAINTREE MICRO LEISURE LTD.
92 Manor Street, Braintrees, Essex

Phone: Three Rivers 28198 (STD 03763)
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LAMP STRINGS

K# LS-1. Each Kit contains: 200 Lamps

{50 each Red, Bluc, Yellow, Green). 200
Pre Cut Leads. 400 Sleeves plus Instruc-
tons.

Easy to Construct, ldeal tor

DISCOS, SHOPS, DISPLAYS,
XMAS DECORATIONS ETC.

LS-1 c/w Instructions .. £10.00
SL-1 100 Spare Lamps {25 each colour)
. £5.75

Prices include VAT and P&P

J & HASSOCIATES LTD.

The Maltings
Station Road
Sawbridgeworth, Herts
Tel: 0279-723156 Telex: 81675
JLamps-G

Trade Enquiries Invited

stereo light controllers

-

Jlexonsen Sustems " mim o

S

T

OBEIRANDOMICHASERSOLINDIDBVMING
5+ 5:CHANNELS %19 BACK MOUNTING

ETCH RESIST TRANSFER
KIT SIZE 1:1

Complete kit 13 sheets 6in x 4'%in£3.00
with ail symbaols for direct appiication to
P.C. board. Individual sheets 30p each.
{1) Mized Symbols (2) Lines 0,05 (3) Pads
{4} Fish Plates and Conpectors (5) 4 Lead
and 3 Lead and Pads (6) DILS (7) BENDS
90° and 130° (8) 8—10—12 T.0.5

Cans (9) Edge Connectors 0.15 {10) Edge
Connectors 0.7 {11) Lines 0.02 {12}
Bends 0.02 {1 3) Quad,in Line.

FRONT AND REAR PANEL,
TRANSFER SIGNS

All standard symbaols and warding. Over
250 symbols, signs and words. Also
available in reverse for perspex, etc
Choice of cologurs, fred. blue, black, or
white. Size of sheet 12in x 9in. Price
£1.20.

GRAPHIC TRANSFERS
WITH SPACER
ACCESSORIES

Avaitable also in reverse lettering, colours
red. blue, black or white, Each sheet
12in. x 9in contains capnals. lower Case
and numerals %in kit or Y%in kit 21.20‘
complate. State size
All orders dispstched promptly.
All post paid
Shop and Trade enquiries welcome
Special Transfers made 10 order
E. R. NICHOLLS
P.C.B. TRANSFERS
DEPT. TV
46 LOWFIELD ROAD

STOCKPORT, CHES. 061-480 2179

FLEXIBLE — EXPANDABLE — BUDGETABLE

THE COMMUNITY
MIXER KIT

Not just another Mixer — but

designed specifically for Hospital
Radio, Talking Newspapers and

similar users

Is there such a word as
Budgetable't Consult

Partridge Electronics

SPEED — VERSATILITY — ECONOMY

2}

Desipned Grgedily 1of K @inng sppiicstiors, T s noe
o9 and used Y " iNGustry, soucatmon
arc reseich. ROADAUNNER is used by hobbyisth, Sudents,
I} ] @ B 10 CFTY Out mOMm O —
P LB, REPAIRS *AMALOGUE BREADBOARDING "SiMPLE
LOGIC WIRMSA " COMPLEX INTEACONNECTING OF MICRCS
AND MESORIES.
EURO INTROKIT £18.70. PORJECT KIT £8.18.
SAINIKIT 48 €£7. PENCIL WITH LOADED QSE” BOBBIN
£2.81 vaith T €W, BOBBIN £2.76. STRIPS: GLUE
FIX 20/PKT 6 LONG €3.20, HIGH DENSITY
GLUEFIX 20/PKT. 6'' LONG £3.20. PRESS FIX
20/PKT. £3.20. SINGLE HIGH DENSITY D-SIDED
EUROCARD £5.%8. SINGLE SIDED €3.80. DOUBLE
WIGH DENSITY D-SIDED EUROCARD £8.60. PROJECT
CARD £2.50, BOBBING BLUE 1/PKT £2.12. GREEN
4/PKY. £2.12. GOLD 4/PKT. £2.12, PINK 4/PKT.
£2.12. 1 OF EACH COLOUR £2.20. TINNED COPPER
2/PKY. £0.96. ADHESIVE £0.41. SOLDERING |RON
420°C £6.52. REPLACEMENT WELLER TIPS — PTAAR
430°C £1.40. PTAAS 480 ( £1.40.
Plensa sdd 40y for PAP + VAT 1o 2l orders

" FOR FURTHER INFORMATION ON
ROADRUNNER PRODUCTS SEND
LARGE S.AE. TO:

T.J.BRINE ASSOCIATES
FREEPOST, Haslemere, Surrey GU27 3BL

ADAM HALL
Cabinet & -Flightcass Firtings, treschothi, COverings,
handies, castors g1¢.. Jacks & sockets, Cannone
Bulgins, reverd trays. Emelar compression drivers. AKG
ucs. Codmalion speokers, ASS glasshbre homs

Sena 30p postal arder for illustrgted catalogues o
ADAM HALL (E T BUPPLIES)
Urrit 8, Chartton Court
Greinger Roed, Bouthand-on-6es
fasex $82 502

(Callers by appointment.}

"OSCILLOSCOPE £12. Easy-build converter

plugs into TV acrial socket and converis to
large screen oscilloscope. {Components cost
under £12. Circuit and plans £3. — Kerr. 27
Coles Road, Milton, Cambndge. CB4 4BL.

ﬂ_—i

) SPECIAL
Lo 1 PURCHASE
N .1’ TEMP. GAUGES

O\NL‘V 0°-120° C

Remote sensor on 38’ cap
liary, snap fiming in 85 mm

£I '85 hole. Adjustment screw an

Incl P&P) back,

10-amp Connecior Block — in unus of two
segmants. Pack of 100 segments
£3.00 {inci. PAP)

L.E.M. SERVICES

239 RUGBY ROAD

1 LEAMINGTON SPA CV32 6DY

WARWICKSHIRE

56 Feet Road, Benfleet, Essex $57 SJN

or call (63745) 3256 tor the answer
Barclay and Access welcame

IGITAL WATCH BATTERY
REPLACEMENT KIT

These watches all coquite Dattery
(powes eal) replacement & regulas
intervels. Thit kit provides \he
mesns. Wie supply eyeglass, nan-
magnptic twortels, Weith sCivw-
driver, cet knife and sarewback
cme apenet. Aso one GOE. B
push-pisces, full wstructions and
“ battary idenuficaion chart. We

* then supply rapiscement battarms
'4/ ~ you fit them Begin now. Send

£9 tor comglate kit and et Ao 2

- T lastgrowing business. Prompt

ousparch
AW
BOLSTER INSTRUMENT C0. (ETIB)

11 Percy Avenue. Ashford. Middz. TW18 2PB

TRANSFORMERS MANUFACTURED 1o
specification. many popular types ex-stock.
Fast turn around on volume production. Send
enquirics 1o Louth Transformers. Queen
Street, kouth, Lincs, Tel: (0507) 606436.

MIXED. 100 Transistors £3.50. 25 ICs
£1.50. Post paid. Valves. Early radios.
Various el