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Star sounds « «
Star quality » »

BIG NEWS
ABOUT OUR

Froe = LATEST
SECURICOR St f t ADVANCES IN
DELIVERY ROBOTICS
on all orders over a r e a u res * * SEE INSIDE
£100 (UK mainland TRANSCENDENT 2000 — Although only BACK COVER

only) Addjust£2.50 |
on lower price
orders

a2 3 cclave keypoard the ‘2000 features
£ same design ingenuity, careful
ineering and quality com-
iis larger brethren.
< well within the
scope of the first time
oullcer — buy it, build it
olay it! You will know
ou nhave made the right

DJ90 Stereo Mixer — ¢
versatile new mixer t
constructor DJ to pro
sional performance eve
are two sterec mputs for

multi- mixing, duckin
modulation, in short
whole works — AND —

SALES
COUNTER
Collect your order
from the factory.
Open 9-12/1-4.30
Mon-Thurs. Easy
parking, no
waiting

Digital Delay Line — With its ability to give
¥ times from 1.6 mSecs to up to 1.6
“any powerful effects including
ng. flangine, AD.T,, chorus, echo &

This versatile modular mixer, featur
can be built up to a maximum of 2
channel has Mic and Line inputs, v
metric middle frequency equalizer
fader controls and output and group
and record and studio outputs. The au
a headphone monitor jack and a built-in crophone. The mixer
into base units each of whichtakes upto 6 channels. To eliminate hum, the p
is in a separate cabinet

The basic kit is ex-
258 uUp 1o 1.6 secs.
¢ parts to the PCB.
costingover £1,000!
1 (400 mS delay)

29130 + VAT

re

(

KIT PRICES Paris for exira 400 mS delay
i +
Input channel £19.90 Base unit and wooden § £27.50 Free Soldgrlng Z99.50 VAT
Output channel £18.50 Pair of mahogany end <= £12.50 Practise ‘K“ on
Auxiliary channel £22.50 Power Supply and cabinet £19.50 reguest with your MPA 200 — 15 @ low price,
Blank Panel £3.00 first kit — useful nigh power 100W amplifier,

its smart styling, profes-
sional appearance and per-
formance, make It one of our
most popular designs. With
adaplable inpuls the mixer
accepls a variety of sources
yet straightforward con-
struction makes Il ideal for

me builder Complete kit £49.90 + VAT

atheque 5000 —-a 5 channel lighting
owarhll snuugh for professional discos
ollable for home-eftects Sound to
music level, random or seqglsn
— each channel can handle up ta 500W
minimal wiring is needed wilh our umigue
ie board design Complete kil £49,50 + VAT
ET|I VOCODER — 14 channeis
eachwilh independent leve! cen-
trol, for maximum ve
intelligibility; Twa inpt
— for speech/excit;
with level contro:
The Vocoder s a pi
machine that is Int
thanks 10 our easy 1o
manual, is within the capao:
siasts Complete kit £175.00 +
SP2 200 twice the power wilh two of {ne reliabie
durable and economic amps from the MPA 2C0; fed by
separale power supplies from a common toroidal trans-
former. Superb tinish and qualily components throughoul —

tips. well

All prices are VAT exclusive
illustrated.

phonic synthesiser with outstanding design ”haf”'er stics
and versatility and performance to match

Complete kit £275.00 plus VAT (single
Extra voice (up to three more) £42.00 ¢

DEMONSTRATION TAPE —

Demonstration tape ava:
of Transcendent
synthesisers

(30 minutes)
£2.00

Component
packs for most
Kits are available
See our great fres
catalogue, full
details of all
our range

0 (even over) the standard of high prices factory-built units!
Complete kit £64.90 + VAT

WORLD
LEADERS

IN
ELECTRONIC
KIT DESIGN
AND SUPPLY

h

PORTWAY IND USTR IAL ESTATE

ANDOVER, HANTS SA10 3NM. ===
ORDER BY PHONE (0264) 64455 —
Simply request your chosen kit and quote your Access
or Barclaycard Number.
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DIGEST
"‘Sony's new video, test gear, games, com-
ponents, catalogues, lots and lots of
shorts and a silly caption.

DESIGNING MICRO SYSTEMS . . .26
For his final trick Owen Bishop pulls a
cassette recorder and a disc drive from
his hat, and proceeds to explain how
they store data and how to choose
which is the best for your needs (and
your pocket).

CORTEX BASICPART 1........ 44
We're glad to say that Corti (Cortices?)
are selling well, so here’s the first of a
series of articles which set out to ex-
plain the niceties of Cortex BASIC.
READERSURVEY............ 49
Now is the time for all good readers to
come to the aid of the magazine staff.
Fill out our new, improved, expanded,
postage-paid survey and let us know

what you want out of the magazine.
INDUCTION LOOPS. ... ....... 55
In this article Vivian Capel touches on
the seldom-discussed topic of induction
loops for the hard-of-hearing. If you
want everyone to get the most out of
your theatre/hall/auditorium, this is the
place to start reading.

TECH TIPS
Two more pages of novel circuits sub-
mitted by our ingenious readership.

CONFIGURATIONS .. ......... 77
This month lan Sinclair is searching the
heavens for a sine — a sine wave, that

is. Here are some of the many circuits
that are used to produce sine waves for
radio frequency carriers, for example.
READ/WRITE .. ............. 89
In our two page selection of readers’
letters this month, we have a few inter-
esting suggestions and comments.
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ORGAN
There are people out there in readerland
who, while admiring the circuitry in-
volved in our synthesizers, want to
know when we're going to publish a rea/
musical instrument. If you're an organ
freak, the answer is — right now. It’s
cheap and it’s good.

STAGE LIGHTINGPART 2...... 34
In this month’s excursion into the world
of greasepaint, tinsel and 120 amp light-
ing gantries, we look at some improve-
ments to last month’s circuits as well as
the initial construction procedures.

OSCILLOSCOPE UPDATE. ...... 41
This project was an excellent design but
has unfortunately been dogged by com-
ponent supply problems. Here's every-
thing you wanted to buy for the oscillo-
scope but didn’t know where to get it.

ZX81TAPEMOD. . ... ....... 61
The single biggest complaint we hear ab-
out the ZX81 is the problems encoun-
tered when SAVEing and LOADing pro-
grams. This simple modification will im-
prove things out of all proportion to its
cost (which is minimal).

DESIGN COMPETITION . ... .... 71
You certainly made it difficult for us to
decide on a winner for our free PCB de-
sign competition! We made a choice ev-
entually, but were sufficiently im-
pressed by the other entries to publish a
couple of runners up as well as our £100
winner.

FOUR MINI-MICRO PROJECTS . . .85
If vou like to tinker with home-brewed
computers, you'll love these simple add-
ons that’ll give your system that some-
thing extra.
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PANEL RELAYS o
Boa 180 1DC mﬂﬂmu\sﬁm_ METERS g;nigt%r;’iz';c“’“d' A
VQ Board bk i F&8D v
! VEROBOARD 0 1in DIP Board = ol Hagcer | Card 0 5 46 x 35mm SPCO oil, 75 to 12V OC:
i ME d plain § Varo Strip Fiem  pina Connoct 0-50pA RLB-91 1701 50W  210p
es ! HES . e 120p 0-100xA 380V/6A AC; 1300VA/
WITCHE P&Ps‘n‘wa\f T0p; swavuﬂ 212 » 3% 8p _ P BBp i 6 ' R
OGGLE: 2A, 250V 10 way 145p. a5 mp PROTO DECs 10 way 1300 160p {g n-sﬂox“ D.P. il av2-7v DC; 250V 4
SPST bridl ity AR T Ba e,  flmoro oligwr 1w e o0p |2a0p [[0-ImA oovAi8ON O
DPOT ROTARY SWITCHES: ) 311:?_,. H 222 || S-Dac Smin ggm 178p mﬂ’ 188p | 320p 0-10mA AL6-111 17081 coil. BV-14V;
ST Tf?GGLSEw '(Adifs/lza?lelsé(evgy%z ey resp el b R | Frlstertay 5750 1l 38 way 2z 0 19 s N ALE- 114174001 coil, 17V5-29V 2507
of (3 ‘ C . L
i B Ry Rl Biwe Si SRS ok o =
Q 4 -
g:ﬁ%%;‘:;r:ed both | ROTARY: Mains DP 250V 4 Amp S6p | Pininsertion tool F = 160 way v g_zn - e as
ways ‘% et by RO WIRING it |Resar peh CONNECTORS oy o ﬁﬂpz'-'tmo 5=
g;g} 2;:9; o me‘ zv';“““":?‘:’.:"'sxffch' Shafﬂggo?":' ‘PIEN - Sooodl e el s R ""s""'sm soe” PAkn"ﬁu g:%vaac Cemromcsp';f;ﬂ:fggs WV;I;\{;EIder 495
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DPDT biased :’25", sembly has adjustab % e e i
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< T il b e Ml il T Cmke m m m m vt g || ot e cens e
: the above switch melcls way; 3 pole/4 | 196p + | DINdI61Z wp g 3367'("1 2 || ooy
PDT 1A '1';'; 1 pole/12 way; Zpgfz way  op ke COPPER CLAD BOARDS - BAZAC W ook 208
DPOT 124 *" 138 | v poers wav; -2 o e moed” S8%es | BideiS R e o B
d : 1MHz Miniature, 0.3W: 80p
Spacers 4p. Scraen 8p glass sld;o 110p %*p L e fniature, 0.0W:
28p X P ) 1.008 2 || 2in, 34in, 24in, 0p
PUSHBUTTON 6A | ROCKER: SA/250v SPST .= & k2 1905 198m - DILPLUG (Header | ToMie. 3 || Zynsbn, sb0oreoa
10mm Buf 1R 3 T e/ i Al ) 3%
$ror Behind 148 ROGKER; 10A/250V DPST v e Shagl i S awn %o 5 P | 1SN, X ASTEC UHF MODULATORS
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o 162 Mooy Chosia \pocpakl T i S 353 v 22 34wy 425 ooy jah WEMON' New Version
Push to Breal 18pin 28 way 1 = F DI 65p 7T5p 4 z
: ) e o m |l & Sy @5 5 fon: 2 WATFORD'S &
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B Honte sk amoe T = | e | e Ticos: 20| Oniy£10
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SRapid
“Electronics

4034

2114L-2 75 Z80A CPU 290 B1LS96
MICRO 2716 5 Z80A P10 260 B1LS97
2532 340 ZBOACTC 260 1488
BEST 2732 340 Z80A S10 900 1489
PRICES 4116 P20 70 ZBOA DMA 1150
6116-P3150nS 365 280A DART 500
ANYWHERE! 416, 440 811895 85

140

Epson Printers ard D
Connectars now avail-
able at low lowprices.

CR ALS

100KHz
1MHz 275 6.0M
1.8432M 200
20M 225
24576M 200

140
40193

235 443M 100

140

MAIL ORDERS:

Unit 1, Hill Farm Industrial Estate,
Boxted, Colchester, Essex CO4 5RD.
TELEPHONE ORDERS:

Colchester (0206) 36412.

SWITCHES

Submin toggle
SPST 550 SPDT 60p OPDT 65p.
Miniature Toggie

SPDT 80p. SPDT centre off 90p
OPDT 90p DPDT centre off 100p
Slandarc 10ggiF

SPST 35p DPDT48p

Miniature DPDT slide 12p

RANSFORMERS

Miniature mains

N

ACCESS AND

BARCLAYCARD

WELCOME

Please add carriage charges
10 our narmal post charges.

606V 909V 12012V all @ 100mA 100p zach

PCE mounting Miniature
3VA 06,06 €0 25A 09 09 @01

54;0-12,0-12 @ 0.12A 200p each

6VA 06,06 ©05A 09 0-9@03A;0-12,0.12 @ 0.25A 270p each
High quaisty Split bobbin construction

6VA 06,06 @05A 0-9,0-93@04A;0-12,0-12V @ 0 3A 220p each
12VA 06,06 @ 1A 09,09 @08A, 0-12,0-12@0.5A,0-15,0-15

The Rapid Guarantee

* Same day despatch  * Competitive prices
* Top quality components * In-depth stocks-

4502 4529 Push to make 12p @0 4A 295p (plus 40p carniage)
4503 4532 Push to break 22p 25VA 06 06 @1 54; 09,09 @ 1 2A; 0-12,0-12@1A:0 15,015 @
4507 4534 Rotary type adjustable stop 0 BA 330p each (plus 60p carriage)
4508 4518 1P12W, 2P6W, 3PAW all 550 eacn. | 50VA 0-12,0-12 @ 24, 0-15,0 15 @ 1.5A 440p each (plus 75p carriage)
4510 4543 DIL swilches
4511 4549 4SPST 8Op 6 SPST 80p 8SPST
4512 4553 100p ARDWARE CONNECTORS
S 2222 PP battery clips 6 | DIN Plug Skt Jack  Plug Skt
4516 4559 VERO Red or black crocodilecips .~ 6 |l 2pin  9p 90 2.5mm 1gp 1(9]p
Black pointer control knob 15 8 3pin 12p 1Up 3 5mm D P
Pl YEROBLOCH 350 K Pr Ulirasonic transducers 350 | 5pin 13p 11p Standard16p 20p
4521 Te o 55 | 26V Etectronic buzzer 60 | Phano 10p 12p Stereo 24p 25p
4526 25 & 375 75 »12V Electronic buzzer 65 1mm 12p 13p 4mm 18p 17p
4527 E = | »PB2720 Piezo transducer 75 | UHF {CB) Connectors
e = 85 | »64mm 64 ohm speaker 70 | PLZ58 Plug 40p Reducer 14p
L5197 OGS .25 § »6amm 8 ohm speaker 70 | 50239 square chassis skt 38p
15221 50 Ls3es o8 [ vQboard "8 ¥ 20mm panel fuseholder 25 | 02395 round chassis skt 40p
15240 60 SEtTm e IED IEC 3 pin 250V/6A
LS241 55 tggg? gg SD'SSISI:‘:ZSC ;_C} Plug chassis mounting 38p
! BOXES Socket Iree hanging 60p
tggﬁg e gpm (i3 U e - Aluminium Socket with Zm lead 120p
in insert.on toc 162 W Pescticrwith Ix2x1 70
Wiring pen anc soo0l 3:C = screws. 4x3x1 %" BS
Spare spooi 750 Comas 6 0 3e2a1 55 ax3x2- 100 LTIMETERS
25x3x14 88 6x4x2” 120
m 7x4x2 160  6x4x3” 150 HT-120 4,000 opv
Anmart fosking 11 range pockst
»C106D 30 § sized multimeter with an impressive
BY127 12 3 SCAs 400V 8A 70 § spec. Complete with battery, etc
QA47 10 S 400V 12A 95 § 650p each.
on% & z HT-320 20,000 opv
i p Highty sensitive 19 range muiti-
0A200 8 12 BRIDGE %: %x :g mng!m ineluding transisar testar
0A202 8 i6 HECTIFIERS 4N 100V go | Overload protection. DC voits
1NG1A 4 ¥r & A 400V 95 1000, AC volts — 1000; DC current
Je 19 7441 36 7ase a0 | »1nvaes 2 5 fiasov 20 vaisDIL09a JJO-25A 4 resistanceranges Complete
7400 1 7417 19 7448 43 7489 40 14 400V 35 200V 5o ] with batteries, leads, etc.  1395p
7801 11 7420 14 Jas0 1 7430 % : 5 40 o
7402 11 7421 19 749) 74167 40
7403 12 7422 19 7453 14 7492 24 74145 48 14170 40 MIN. D CONNECTORS
7404 12 7427 18 7454 14 7493 24 74147 75 74173 a0 ’
7405 14 7428 25 7460 14 7434 331 74148 60 74174 a0 o 3wy oy Awsy 97 way)
7406 19 7430 13 7472 22 7495 33 74180 48 74175 80 =
7407 19 7432 20 7473 24 7496 38 74183 38 74176 Sosa s 3 1100 1500 240p
7408 13 7433 20 7474 19 7497 86 74154 47 74177 grtangepcomount 150p 200p 240p  350p
7409 13 7437 23 7476 26 74100 78 74155 36 74179 -
7410 13 7438 24 7476 25 74107 22 74156 36 74180 VD Zbog dien fno
7411 15 7440 14 7480 45 74108 24 74157 28 74181 1500 2100 2900 4400
7412 17 7442 30 7482 65 74121 24 74160 55 74182 B9 EETIEEY UGy
43 w3911 120 NESEE 140 T 064 96
POTENTIOMETERS TOOLS & ey D =
’ 5 »NEST 7
Polyester, radial leads. 250v. C280 f‘g‘a'zvmgaé?:g'}e‘?;: o 'g'g‘p Small trimming 100! 22 e oz @
type: 0.01, 0,015, 0,022, 0.033 - ’ o id Small pocket screwdriver 186 PRC4136 55 BTLOBT 25
65,0047 0,08, 01 - 9.0 15, Singls switcho 80p, Siide 60mm | 11ge pocket screwdr ver 1 »RC45E8 60 TLOB2 a5
022-9p,033,047 13p,068- [ Favelsingle Logorbind 0K I 6 piece precision screwdriver set frvic SLeB0 . 130 Tioss o
200; 1u - 23p Preset submin hor 100 ohms 1M | 7 Plastie case 10 Chmass SL4go 250 TL170 50
Electrolytic, radial or axial leads ey Low cost side cutlers 160 LM38E 6 SL76018 150 UA2240 120
0.47/63V, 1/63V, 22163V, 4 163V, | Corrmet precision multturn 0 75w || High Quality side cuters 850 4 (m3g7 120 BSN76477 380 ULN2003 85
10/25V - 7p: 22/25V, 47125V - 8p: | 577750 hms to 100K . 880 each | SO €0s! pliers 160 | Av.3-8810 390 LM383 100 SPB629 250 ULN2004 90
100/25V - 9p; 220/25V - 14p; . IRl Gpaelioy (e 650 N A¥.3.8912 540 L7089 % TBA120S 70 XR2206 290
3200125 gy 00172V 3P| E— Eupo rlart | sas f ¥eiao oo AL s B avs -
- 50p itk L] 3 L9 ZNa
Tag end power supply electrolytics 240 Trvlew Elnil 1025 § cajoes 180 Ifm:g; 12?; Mr,ﬁ‘:?sem Lfﬁ’ ;S:gég % e - e
2200/40V - 110p; 4700/40V . 160p | 7BLOS 30 79L05 65 | Drill stand 1200 § cazoanAd 378 : 14 MES28 735 TBA950 220 ZN425E 350
2200/63V - 140p: 4700/63V - 230p | 78L12 30 79L12 @0 | s giEis Gl s (o CANVIOE 83 50 NE531 180 TDA1008 320 2ZN426E 330
Polyester, miniature Siemens PCB 78L15 30 79L1s 65 J| above 0 Bmm, imm, 1.4mm 60 W pCA3II4DE 36 40 NES44 208  BTDA1022490 ZNA27E 650
1n, 202,303, 4n7_6n8. 10n. 15n_ 7n. | 7805 35 7908 40 CAZIGIE 100 200 BNESSES 16 TDA1024 125 2ZN428E 480
22n,33n,47n,68n,Bp 100n, 9p, 7612 35 7912 40 Casisg 290 45 BNESSE 45 TLO61 40 ZN459 285
1500, 11p, 220n, 13p:330n, 20p, | 7816 35 7915 Ll B OFTO »CAIZA0E 110 70 NESSS 110 TLO62 60 ZN1034E 200
470n 26p; 680N, 29p; 1u 33p 2u2 LM309K 130 LM723 35 N
50p CM317K 270 Lm3dgk  ays | B3mmred 7w Smmred |7 BF337 40 MPSUSE 60 2TX108 B 2N3055 5O
Tantalum bead ! »3mm green 10 »5mm green 10 — ¥ e
LM317T 120 78HOS5 5A TRANSISTORS BFR4D 30 2TX109 12 2N3442 120
0.1,0.22,033,047,1 0 @35V LM323K 350 D5V 550 »3mm yellow1Q P 5mm yellow10 a3 Ee »
; : 55 ZTX300 14 P2N3702 6
TEEELEY TIOG A 2oy S OIS C125 35 BC149 37z 2N3703 9
oYl MS00022 oM 2o T Hectangular = o BoG% 2 sciss 35 10 1e wonaros 8
16V -45p,47/6V - 27p; 47/16V - SOLDERING IRONS »red 12 TIL78 40 BC158 5O 2N3705 9
70p; 68/6V - 40p, 100/10V  90p areen 17 pTiLIT 60 QACI2T 25 . [GEIOSHpghe i
Cer disc. 22p-0.01u 50V, 3p each cs erin vellow 17 ORPI2 gs @ »ACI28 20 BC159 $E1 felisa) Riofighdnte = 0
Mullard mintature ceramic plate: »TIL3B 40 TiL100 g0 ACI?6 25 BCi6O % | 2TX500, 48
BC168C 37 ZTX501 15 2N3708 10
1.8pF 10 100pF 6p each 2N5777 45 Dual colour 60 f§ AC187 22 Eelg e s 12 N3708 10
Polystyrene, 5% tol: 10p 1000p, 65 Seven segment displays AC189y 122 W e I A e
15004700, 8p: 6800 0 0124, 10p Com cathode  Com anode AD142 120 BCT7
! : 3 AD149 80 BC171 50 2TX504 25 B2N3773195
Trimmers Mullara 808 series 2 10 DL70403 95 DL70703* 95 § ADMS 80 BE17 L G O Ko e
BB, 220 2-22pF.. 30075,5:850 FeA 5l pien o001 ENCe0 7S i llaniea w0 ‘ecizy 60 2N698 40 2N3820 40
T i AF124 60 BC178B BE 2N706A 20 2N3823 65
RESISTORS TIL313037115 TIL312037115 WaFa2s 50 Bci7s 105 2N708 20 2N3B66 90
Lo Z2s s 32100115 B aF13s 40 sCis2 35C 125 2N918 35 2N3I903 10
"W 5% Carbon film E12 series 4 7 taie | LCD 3viciot 580 4dit620p. B iacips 70 mBCiBZL TIP3BA 125 2n1132 22 2N3904 10
ohm - 1 1p each 45 AF239 75 BCIB3 35 JN1613 30 2N3905 6
%W §% Carbon film E12 series 4 7 100 TRIACS [ 65 §8C107 10 BCI83IL 45 JN221BA 45 2N3906 10
ohm to 4M7 2p each 80 400V 16A 95 B BCi078 12 BC184 A5 2N2219A 25 2N4037 46
YW 1% metal flm £24 series 10 Ferr.c caiorice 250m. potie 100 | 400V 4A 50 BR100 25 § »BCI08 9  BC1BAL S0 2N2221A 25 2N40S8 10
obm - 1M 6p each 8C1088 12 BC212 S0 2N2222A 20 2N4060 10
BC108C 12 BC212L 80 2N2368 25 2N4061 10
COMPONENT KITS »B8CI09 9 BC213 S8 2N2369 16 2N4062 10
BC109C 12 BC213L 95 JN2484 25 2N5457 36
SOCKETS An dea opportunity for the beginner or the experienced constructor BC114 18 BC214 110 2N2646 45 2N5458 36
- 10 cbtain a wide range of components at greatly reduced prices. %W 5% J§ BC115 22 »BC214L 8 3 7 50 2N2904 20 2N5458 30
R[Eg;cf .z Contains 10 of each value from 4,7 ahms to 1M (1otal BC117 18 gggg; ‘2 2 40 TIL;“!') :; ;NzgggA 20 %mg‘;g? ig
o } resistors 480 BC119 35 a3 40 154 Al N2! 22
Ceramic Cap «it 5 of each value - 22p to 0.01u {135 caps) 370 BC137 40 BC308 12 g=: 2 Tisa4 45 2N2005A 22 2N6027 30
Polyester Cap, kit. 5 of each value from 0,01 to 1uF (85 caps) 575 M BC138 40 BC327 14 3 30 MPSADE 75 TISSD 30 2N2906 25 40360 40
grsess'. k1 Contains 5 of each valug from 100 ohms to 1M {(total BC140 28 ggg%g 1: : y:J MESATZ a0 TISS1 30 2N2906A 25 :ggg; gg
presets ' =l I 425 [ BC1a1 30 E MPSASE 30 WNI1OKM 45 2N2907 25
Nut and Boit kit (rotal 300 items): 180p BC142 25 8C338 14 &8 45 wPSash 30 WMABAF 7B 2N2907A 25 40408 70
256BA ' boits 50 6BA washers 50 6BA nuts BC143 25 BC477 30 & 37 MPSUOS 55 WNBBAF BS IN2926 9
256BA % bolts 254BA %" balts 50 6BA washers BC147 8 BCA78 30 & 25 MPSUDG 55 WNEBAF 85  P2N30S3 23
50 68A nuts 256BA %" balts BC148 8 BC479 30 &F 35 MPSUSS 6O 2TX107 @ 2N3054 S5

ORDERING INFO. All components brand new and full specification. All prices exclude VAT.
Please add to total order. Please add 50p carriage to all orders under £15 in value. Send cheaue
P.O. or Access/Visa number with order, Our detaited catalogue costs 45p {free with orders over
£10). Callers most welcome. Telephone orders welcome with Access or Visa_ Official orders

accepted from colleges, Schools, etc. .

Callers most welcome, we are open Monday to Saturday.
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HIGH DEFINITION TV

Back in the November 82 issue, Vivian Capel reported on the
state of play with regard to satellite TV. Since then, wheels
have been turning, wires have been humming, hands have been
wrung and metaphors have been mixed, until finally the
momentous decision has been made. Satellite transmissions
are to be made using the MAC system (Multiple Analogue
Components) rather than the extended PAL system. So next
month we've got Vivian Capel to revisit the topic and explain
what these systems are, what the proponents (the IBA and the
BBC) claim for them, and why MAC was chosen.

6502-BASED ANALOGUE BOARD

Here's an excellent project that will appeal to all users of
6502-based microcomputers and Tangerine owners in
particular. On one standard-sized printed circuit board (which
is designed to accept 2 TAN BUS edge connector, but could
easily be modified for other systems), you get up to six
channels of eight-bit digital-to-analogue conversion, plus an
AY-3-8910 three-channel sound generator. Why not take a

break from clever graphics and try your hand at playing tunes,

with next month’s ETI.
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ALARM MODULE

A noisy little beast, this, which consists of a small, compact
and completely self-contained project designed to monitor
both open and closed loop alarm circuits, together with the
main power supply. Short any alarm switches — the siren
goes off. Break any alarm cables — the alarm goes off. Rip
the thing off the wall — well, you can probably guess. An
unimaginative behaviour pattern, perhaps, but very useful in
these days of rampant crime. With a built-in piezo speaker and
rechargeable battery, this alarm module gives a whole new
meaning to the phrase “‘piercing ears”. Don’t miss the March
edition of ETI.

LOOK OUT FOR THE
MARCH ISSUE ON
SALE 4th FEBRUARY
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GRIGKLEWOOD ELEGTRONICS LTD.

40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET. Tel: 01-452 0161. TELEX: 914977 CRIKEL G
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*RICKLEWOOD — STOCKING PARTS OTHER STORES \CANNOT REACH!

not fully covered on this list include: OPTO 7 seg LEDs, LCDs berefied LEDs, Lamps,
holders, FUSES: 20mm 1% inch, slow or quick blow, Fussholders. CONNECTORS: DIL. DIN
a, 1'mm, 2mm, 4mm. Bulgin USA. |.E.C. KNOBS: Plastic, Aluminium, Anodised, Collet, Pointer.
'CHES: Toggle, Biased, Rocker, Rotary, Slide, Dil, Push. METERS: LCD, Analogue. Test and
. TOOLS: Pliers, Cutters, Strippers, Trimmers, Cable Cutters. And much, much mare.
 stock items (that's 95%) posted same day. OFFICIAL ORDERS FROM SCHOOLS. GOVT
S ETC WELCOME. OVERSEAS ORDERS WELCOME (CWO + ADEQUATE POSTAGE).
NTITY DISCOUNTS BY NEGOTIATION.
KLEWOOD ELECTRONICS LTD., 40 CRICKLEWOOD BROADWAY, LONDON NW?2 3ET.
01-452 0161, Telex 914977
e

% THE LAZY WAY Phone your order through on Access, Barclaycard, Visa or Americal Express
for immediate service; no extra charge, no minimum order.

# THE TRADITIONAL WAY Send cheque, PO or credit cal ber. Cash not ged but
am#md {no coins pleasa). All in stock items shipped sama day.

# THE IDEAL WAY Call in and collect. Wi are on the main Edgware Rd (A5) just 1} miles from
Staples Corner and approx 3 miles from Marbla Arch. .

VAT Please add VAT at the current rate to all orders except books. VAT not chargeable abroad.

POST; PACKING & INSURANCE Standard small order charge is 70p (more for heavier goods).
Export orders minimum £1.50. .

. x ] 6, o 101004 X 158 B . fIT4EE)
3 6 amp type ﬁﬂm ; 40 46 LTU LS21
1N1192 178 . (LM10CH 4B W NESITN 1.36 fTDAT00E 384 1741680 40p 1167 4men
llnnss sl savsrowithboe [ 100mAS Amp || 1161 480l Nesasn 250 |TDAIDIOA 2381 | 74101 e B 400 (|t asee
s2p|[IN1184A  1.80| - Statavalupin |l LM114 P8l \Eean 495 [ToAt0zz 488 |{74162 40p § 7413290 st | a0
28p ||| INT196A  2.4111 PWO1 1100) S0p| |} amns and we will il LMIS7K “52 NEBLAN  1aofTDAI0Z4 18] [74) 400 7415293 S
INT198A  2.86(| PW02 (200) 78p |/ supply nearast || LMI0TAH 100 a0 fTDAIC34 320174164 op Mo 4568
309 NESS5 1 15296
IN1201A  87g] | PW04 (400) 83p toabove (I -M30IAN ﬁ. ; o broazozo 288l 74165 o @8 |l 4584
gahfll IN120aa  1.00|1Pw08 (600 809 | opinim st 17p,j|LHIS0BAH 290§ NESSS 45 frnazoag 741 “ e a8 (14585 pl1 voLtAgE .
sop ||| 1N1206 .28 l———— | S0 o | JHLM305H NEB58 188 froazszr  4.204) 74170 1.17 | 7415323 5 M OMPUTER ICs || REGULATORS
mouick 0P {iovanTH 1,05 || NES60 326 Tou
Bap||| IN3063 3} 25 amp type 125 s 17 TOA2830 3304 74172 260 § 7415394 5 CPUs (Seeaiso |
Bsp|||IN3065  d@p|| Metsl clad with e P MLM307TN  5p ] NES6E5 1.18§oazse0  4v0/ll 74173 a8 ¥ 7418326 0.00 11802 700§ Linear ICs) VALVES
10p||| IN3422 188 Lhole 1.25" quick 10p {lum3acsad 395 |l NEses 148 fToA2541 410 [§ 74174 540 § 74153268 120 1190 (| — Positive — [|| DYB6/E7/B02
wpll{INea  22q)Kat o0} 2.0 10,000 mE8AV_ LA zi;: NES67 137 fTDazsen 410 [§ 74175 m L8327 ey M | 12
1 20| Koz 12001  2.30 . 308H NE57 TDAZS?] 440 74176 p ECCB2 1.
95|/ iNseo2  ‘38p| kos (a00) 1 ss | NES70 3'7,.: ToAEl 375 477 -y 2.30 ;::t Eccea 2.
|; m% abglf| K06 16001 3.40 ICE M%‘gH 1"": NESS34A 125 imzssu 5.20 ll 74178 8o 7415352 "1’-:: 30p ||| ECCBA 1.2
1B Naea 15 Propristory | mouLm- |[vaion 189 f OM335 720 fThasee a1 [ o4e b4 s 7acs07 191 2o |11 EF% i
orll 1Nazesn  4:80|| Bridges METERS  [imsiin  1oa [ PLioza 495 fiosses 3w Boims s | i 3 llacees 1w aop |||ELB4 28
35p1[] 1N4001 o 840C1500 1.20 Miorotest 80 LM3TIN - TOe § PLLOGA 1275 §TOAZ611A 2.50 f 74184 %05 | 7415366 3! 7acait 9.69 80p || KTBE 10.78
F2p/|| 1N4002 43p||BBOC3TO0 180 | el Lmarzk 280 (| Rcatas  bop T 3.84 § 74185 80p N 745367 zmp [[1ACN12 8O0 0p |}k TBE 1280
3Bg ||| 1N4003 s}n BY164 8p [ o s50R LM317MP  1.04 f Rca1gq 2.95 470 2.7% §l 74186 4.5 fl 741 53 np |[TeC814 2.88 80p 178
359| IN4004 *  &lp|| BY179 25 paEt g EMITTT 180 f eates 58 fTi0ES aop 74188 2m0 |74issry  Gan |[MCeTE 19 PCCBA  3.00
1|1 1N400S 6y LM318 55668 ll L 062 soo §74190 a5 87415378 74C018  2.60 a7p ||| PECES 240
2dp . [M318N 1. 259 |
|} 1N400 &}p|| 2ENER DIODES SAD1024A Tiood p § 74191 a6p | 7415308 1.0 [,79CB20D  6.60 47p || |PCCES 1.88
v e o e B L] R o R 0 s i3
£24 Seri . ! 4 . : 1 00
2o || A0S Ay | |20 — see ~ §sAssro  zBOf{Tiors 138 |41 | & ices  so 36| o”|(porsgr 287
Jan/|[ 1Na148 Bp |2 8p |New LED: | 3 74194 #0p 17415395 1 Amp T0220 PC
il iNatso 18 [ [Nownm =tk | | 79XX Series Voit. | SAS580 2,58 |[TL08) % 74195 ap 17413 .90 j79ce8 658 001§ 78057 PCFBO2 211
1 22p| 1.3 Watt R=red | | Requlators SASH90 259 }iTL082 750 724196 aop | 74 5308 1 FACHZE 6.00 § 2174 (200na) B, 7812T PCLAZ 1.80
195l IN4ST7  z2p|| E24 Sories 5= green D|-LMa2aN B | sFrosse 7.99 [{TLOS3 o § 74197 480 745300  1gp [§70C828 620 § 2532 3801} 70157 ||PELBs 230
245 |{ 1N5172 3op||3.3-82v 16p |v=yetow ) L -2 1 sLar0 347 8 § 74138 7 [ 7405245 13 (17403300 7.80 § 2708 2.8 | 78247 \l|rcLes 2.10
2 ns178 _—_ diffused LM3ITMP 168§ o) en TLI70 %o | 74199 T ﬁ j7sce3z’  3.12 § 2664 11 230
;:: 1 1N5400 ?‘::. 2.5 Watt e difmed | | ImazrT 08 E’:.Ewc };’,’ TL430 3.99 74097 &3 ;ﬁt?g;’g 'n, ; e 2798 n | I
Zop{ IN5401 13|l E24 Saries I|nso  sp " 7| | LM3JOAN 180T0c G 5 ygg [ITLeoa 399 aissat 58 || agon op i iR i
1N5402 14p|| 7.5-75v 1.10, |GSD 180 12p SLBY 00 |[VAAIZ0 188 7as T f 7415840 999 i Lx m
Wl Nsi3 1|l [v5D  1p 12p| | IM340 - See | a0 [usaiin 182 |rusos vl 7aise 400y 100 | um :-sl: 3
1N5404. 18p || 5W wire ended Small ditfused sLez1c Y ULNZOO3  B5p | 74050 7415643 é 050 L o
a0p | 1N5405 17p|| following {R20 e Bp f;%‘;‘g‘;” st?nc ,:_g |UpceTses 288 | 7es02 110 || 7415644 sl s‘: 4118 (200na) ’g 417
25p |, 1N5406 18p || voltages only G2D  12p 10p S LB30C 600 | UPC1ISE 278 | 7eSm (| 7418668 1. 41184 3 79 162
INS47 85 |3V3.3V6.4v3, |vaD 1zp top| | LMIAON 28 ROCUR  oop 6 2274304 1| 7drsess  sup || 4908 n | 4184 450 263
20p |4V7.5VE, 7VE,  (Mico0.1° Iimsox 460 JSLBaIC 600 | ZM1E oo || 741505 125 | 74L8670 4009 2o | 5101(460nS) 1& 25
52 |evzievr.ovi,  |Ri0 e 20| | LMRSOK 308 denomosin 20 | /212 25) 200 50m = || 748673 ] e ?;: 5204 750 il s
B0p || 10V, 12V, 20V GID  ZIp Zp M36ON  3.e8 (ISN7E00E 380 | ZN1034 188 74510 s || 7415674 L Pt 16 6118 a.40 {f
| VR P NGB Vit Y] VR R R e ST B | 1013 20 § 6514 3
o rewa ) B R L (AT N )
Atp m P LM3795 4.7 lfS - 514 B9
56 || Follawing YSC Wb 13 | |\3goN14  Top JSM7EOZIN ;23? R1i4 Jaisrs 2 s 2| E ;::_299
1,001 | voltages oy Sipeyiiott (M380NR  1.60 JSNTE0S3IN 295 Dd7as20  wp |74508 70 || 4018 4
1.00 | TV5, 13,18, 20, | |targe (100 [M381AN 226 fEN7a110 228 7402 JLY Bt oy | 74520 sop || 1 &ip § 7415188
10p | 2%, 37,30,33, | |times brighter} LM38IN T 5N7_5|‘5 265 f7403 12p 41522 12p | 745%0 sop || 4018 o | 7415287
1lp |58 82,81 700, ||RSU  38p 2p| | [M3gaN 112 fINTEIIE 275 f7404 12 1941527 12 || 74532 7op || 4020 Mo ff 741 5288
22p 110 1.26 [GSU 420 34p| | [M3p3T 340 JNJE226 345 fraos 10 4941008 14 | |74540 146 |) 402) 3p| ZERG
[ |ysu @ 3| [ redin  yaglSniszze  2.s0 7408 Wodoarss  pp||74se 1w || 052 e =
&0 |20Wpos Std T coleur VeI m!g:;g;;; 8 |70 Telras  wpl|7ases 1 (| 4023 4 S
g it ! LM386N4  1.20 : 741533 p |74574 7% || 402 :
- 5 1
AappE2dvalues RGYE @p 78 | M3geN z.aj ] ml;ﬁ’g Jog raisy Mp | 74585 29 || 4058 n’:i A
Ap - 200 - | Lv3oTNeo 170 fswreese  2.80l0 7410 Belrass  wp|i7esse 1% (| 057 00 o
a, LINEAR ICs LM391NB0 1,93 §50417 1,80/ 60§ 741540 12p || 748112 e £ osl Bare Wire Mains
oFTO | 7412 745113 Wi 4 2.60
20| o sCraoncs JAY1-5050 96p | Lmasan  76p Jsodzp 180/ 7412 Jegaise e [1AS103 3% || 4029 a3p LMIZ?TK  12.00
6 |9N5777 78p JAY3B910 639 | LM3SaN  9ep fTA7an  tam i 7413 741547 Bp (745124 2% ] o5 1 k. Bl
Be |ansTe  wep fAvasgl2 650 | LM3seH  desfravaed 1985 1 TR Dofzasst g ||7a812 ) U] o3 i e
e [BNE (R B Potmasw U Afam wmlind mis wlie side b =
o BA142 20p A0 1Av5-2376 5.89 TATZZ 1 7420 745139 148 1.7
"368 47| BP100 1. LM708CH  1.00 74 18p| 034
ToC e 2A1 B fBbios  roe (SN0 330 ) wmock ewfTAZE 3550172 rlaszs  salfes1a0 280 lf 45 % i
TCo%o s (1B4122 S (805 247 BEhoan gy | LMPIOCN B2 liaaoss  s0)| 743 sy we (748109 7981 0z 4 00 § 17 |
TEEA ats  aop [BEX2 247 [CAShe 316 | Chilch  os {TaAwo  39s| 7425 [l ST [ 104 00 { 3)
= BA201 18 |Bexa 676 JCANOR AR | LNTICH  van |TAAz 28| (7428 TER Bz 2w 23 - - %
C-6A 66p BPX60 4.75 | FAL 4040 op
TCi68 op | BA202 2% |Bpxe1 348 [|CA3010 130 | LM723CN A, 380| 7427 8p |o4(sg3  3p||745175 32| doad pod [rr e 12,52
—c-- (BA3IE 25p i CA3012 175 | LM725CH 340 JTAAS2]  1.50] 7428 8ol 745188 350 148 2 1.70)
SIS TRlaany o |oexes 203 ICA3s  anz | LM7zseN 3isfransm 247|743 T Rllrasiee  3sm| 42 Zp fMElE B | peEsoLDERmG ;
TSt w0p | 84310 3 |mpxss 415 [CA3014 238! | LM733 FAAD - Tpfi7ed Jplysss0  zp|Tasis 380 | dons pridl Hr Tl T - Viah g i
AV 1 4 | | tm7a1cH 35| | 5200 MEA0A " iy
Sippnd | 7S R i o i e R 12 R T
R v I e ) 7 e (e e S i B R e B [ il
TR elEmas T [ID0A B [CNGRA B |wecy b fraseme 1ol el Xllmue  ewl(8E ZlES Rl
AX1 1 | s
o %p|BAva 200 70 CAdEl 330 | VTSN oo fraasso g0 | 744 @p (73107 Poll7asees 1w 400 = e 2201 Spers Noss B89
AY 44 15 |Doka P 1Ca3026 152 | LM1304N 2,50 [TAAS30B 243 | 7444 e lJars112  2mp||748288 12| Lo, MM57108 T2.00:|] _1.000s BOLD
moome 287 1o DR 1% joawma 12 |iwnxew sio fTAAto Zds|aes M liasna  mefl7ever  1mNMS & Jwwsreo son il GREATVALUR {7 Ser
BB1038 70 LM1307N 2. - .00 it
 ceccc | BB1036  70p |L0S2C wp foasnzes 253 | HAVIUN 278 {rapi0 200 | 747 ®p |75 Blesor  om et o ot R pSRAPHIC Morg 05
STEGI) (PRl B0 (|55 oo |Cadowa zap | CMISON 228 JTBATIOAS TEp | 740 asin w1t 2R Lo Bop |ROZSTIC 690 REIOET gy | 5 Monotzs
! ] . . 1 = < Ll
T 200V) | BB10S % R A & QXn i [h1ase t@{Teas  2os| 451 =3 Bt ?; 75475 82| 409 g SRaam0. e e ,ﬁ"‘f"" RAIE.
T i Bloews moGMR Bfhnm ElES sle BUE Zlae galis SR R | i
112 |BB103G  emp |03 I |Ca3oar 347 | LMis12 800 fTBA4D 15 | 7460 so frast ) : 722 05an5020 660 (] 1o ShEiON ke
e 2vi26 200 L0271 39 | Cawmsz 34 ['viwls 239 fTBAsD 183 | 7470 2p B745138 2ot 7aHTTL ey L2 5aAs030 500, TO1 (ACIZ8) 18p) | 3shmim Matal
acre oo (BY127 2 |[peep 14 [CA0A3 382 | LM 235 fTBASG0 28 |i7472 20 §74(s133  2p |7aH00 1481|4085 130 ll saas0a0 16,00 | TOSIBEYST) 186" | Mon 20p
BY134 52p d 1828 479 |TBA! 31| 7473 2 . TO18(BCI09 .
LD468 1.66 | CA3046 69p 74LS145 700 | 74H01 1.45 || 4070 13p f| SAASD41  16.00
%o |By182 128 LMIB3D  2.44 JTBASI0 295 | 7474 18p 8p Chaast
WDE V) | pviges ggp |LD470 Z7p |CAS4T 080 |ILmisas 412 {TBAsI0Q 3.8 | 7475 i ATS AT S Ao 1168 ianTy Ty | SAASOS0 880 l 70220 (TIP29) [l maano 208
10 oy 36y |LD476 1.20 ||CA3048 g IUM1848 288 |TBAS20 257 | 7476 Fr 74LS:51 83p | 74H05 1.55 || 4072 13p § S B.g| 1 W Stereo 26e
A 7o) | BY200 LD478 211 | M B 253 |TBAg20Q  27E |: 7480 w0p | 7418 3p | 74H10 1.45 || 4073 13p §TMSEONT 385 [l pany other sinks [f3% mem Mona 180
290 20 |\ payg an |l § : 74LS153  3p [74H11 1.48 || 4075 Tan [ ULN2003A “gep |l Mery other sir 3 oo
By223 156 380 | LM1B71 439 [TBA530 ~ 2.55 | 7481 119 4745154 79p |74H 1.48 || a076 8126 1.3 Il in stock inciuding  §34 mm Mano 18p
8 ~hrremrs | 8297 agp |01 392 | LM1a72 438 {TBASQ 278 | 7482 8 | 74Sies 2o (1 74nay o ST bl e 13| powersinks Line
wen 189 (BY299  ssp |LO4B6 100 | LMIBSE 7.4 |TBAS0  272(| 7483 Bo draisis6  Bp||7ad0  148| 4078 130 8795 13gf Plemephone R7Mano - e
mr w18 | BYW11-800 1,40 |-D458 T6s [LMisss 377 |TBASOQ 274 7484 & R7a(s157  Dp|[74Ha0 186 | 4081 12p 8797 135 e NG
] RSB YW 11-1000 LD533 20 |LM23O7N - 275 {TBASSC 323 |3 7480 4 Zp || 741151 176 |" 4082 12p 03LS%5 %0p hargenble | 5 owere =
9 - 200 (GO 409 | LM2907Ne 260 JTBAS e {2fl7as160 Mo [{7aHs3 165 1 4085 aplloise (A o Do
T svwiz2100 130 (OR512 1384 | LM29T/N - L o 2RAp s g || 7418161 3p | 74154 1.45 |1 4086 53p |l 811597 T ety P ee MonatE
—= 178{BYW12-200 1,40 RDYET 295 | IM2917N 188 {TBASTD 237 LS o'l 7405162 ®p || 7ams5 140 |' 4089 120 ll 810598 1’% minieny , o 16
= 1S BYW12:400 2.00 2% |wvas2e ez [THASTOQ uﬂ .7 5 | 745163 Bp || 7arieo ol ‘an l oazo 13 charges
T 1M |BYXI0 38p |TIL32 IM3307 160 |TBASSt  334| 7492 =p HP2 (1.2AH) 2.10
- b P {TiL63 320 A4 493 [ 7415164 A0p |} 74162 1.76 1 4034 63p |f 8532 0.5 | ipy (4AH) 4TS
= I 33@5%“&:‘” fieed S tm%i’g? :: ra } :‘.g ‘;494 £| 74L512 50p +if 4095 75p | 6a21 112 | ey (AH)  9.9p
Al 1 3 ¢ . 68 H "
5001350 110) [TILes 228 | (3403 7 frasers 4 | 7ase ¥ st sef qwmn i 4oes o ot :g.i Wl el
— NI 1.52 2.25 5 7415170 70p.'} 7ap . 1.70 |} 4088 6850 1. -
= A 1 m IRV IS Blasn sinp ipjiles | mlE s
3.9 . 74074 120 or X3 5
% |75 jop ||LM3sos  pap |TBAZER 331 7410 1748175 n || 7aces 2280] numbersin40 {8131 375 || dustopler® |l rransiscor
e s 10 [ LMoery 128 LTICLOR A1 | Telor ol asie B o 1,50 | Serles. 8154 3.2 |l A trs g [ Manual (Bittel
® Ticias 1.3 | Lots  ves [TBABOD  Tee|| 74107 p 245188 12 |l7ues 29 substitute 8155 360§ TypE B:
B0 I1ici3e Bp | Miole 2 JTBASID () 74109 =5 | 7418180 e i 2m|| 7crordo §e2iz 1901 pes s 80 prioe T
165 |Tcaoe 23 | LNOcH Fe3 [mame 7| 74110 1 - prafix. g 8216 100 | FYPE A RalElopiataion
ez 37 [MazsoN 23 [T8AG2M  Top | 7a1ie Bl siisies @ oo T A e A o |f"’:‘:"‘-‘£"g Voit Reg. Data
TIL224 mp (M990 108 Mrea2o0 17| Janre S7p | 741814 2 | 7ac4 20|l momos_ Jas 2 33
TiL228 1 ‘80 1TBA%50 2. 1) 74L8195 X |} 7aC10 28p || 4502 sop 8228 z au, Interface 396
MB3756  3.80 14120 B0 17415196 #6p || 7aC14 CRYSTALS o i
TI312 ®p |MBB713  7.96 [THASN  268| 7412) Zoll 7405197 amg || pacay g: 4 290 [faze s ' P de bl oy AR
T3t 24 |IMS3200 84 [TBAMOD  274) 74122 30 | 7ars22r  son {1 74c30 36p [| <nna bl 8 sbouttypes | 4o /Radio.
2554 |MC1303 < | i 7415240  BBo || 74Ca2 96p Il 4570 2351 3 ot listed
(| TILa03 LM1303N TCAIBOC  2.67|]) 74125 Bp | #5g . Hbk, 450
I TiL406 740 ['mcracs = 3e4|' 74126 amp | 11328)  BRlllece 14 fasn agp || 8253 vod | 32700KH: p BSOL ) fncion
990 1 M 1304N TCAZI 2 74128 o 74C73 B4p | 4512 390 |§ 8254 1 TOORH: ES hendbook 395
NEW OPTO IcL7eny - 119 TCAMD 220 74132 mp | 7415243 EBe }74C76 sp [ 4514 1.10 || 256 24| 200KHz 178 !
DEVICES [GETED - ) TFERe TCA450 268 74136 z7p | TALS244 %' 74c83 1.74 | 4815 1.1 257 4o 100z ] coaxaw
. C AB40 i 4C85 1. 8258 ; Macol
ine. Suportrign: | (IS0 598 |wctaor - TEAeo  Anm| rae 1Ryl Sellce Sl de| 200w o
pesine LC7130 320 Uysch3ig = 418l 74143 185 | 743248 2 74C89 296 || &304 460/ 2-097152MHz
= 1LC7137  400p Himiaion TCATH M) 74144 160 Jas251 a0n) | Jaces e | Fac 1800 32768 68|
LF351 70 1MC1330 = fTcATa0 4801} 74145 38 74C93 80a |f a8t 1,201l 2 [
CONNECTORS | I 7415259  B1p|| 74c05 | 4 00MMz .00
LF353 2p | LM1330N TCATS0  ABG| 74147 B0 85418557  2pl| || BETHCABN 18.80) | o Se i, LCD
LF3E5 ®p |MC13s2 178 (| 1CATBD  276| 74148 5o f 2412257 74C107 [} esa2 2. z MULTIMETER
MCidn6 180 | TCABOD  380). 74150 oo Bl 74159 B33 2 00 N es AC-DC
7 70 | Mcidsa - 'TC 1m0} 74150 ®p 47415250 Bei 7actse e 3.00f || c33B1IMIz % o Al
LF13201 298 [LM1 | TCAS30S 180} 74163 E22 B oi| 7acie? "3’3| 3099 3 130 § " 7mov (acy
L0l 2% liatvieh &7 | rcamo 21| 7158 ame | 720 B | Tcio0 2m|ljcen sl SooMb:  1RR st
i Ti B g q
150 { pc143st jrcAsa.. a8 | 741 aop |72 IR et ooy (\zB0ACTC 268 | 6.9375MH: 358 S
LF13741H  68p JlMC 1496 = TOAT002 741 ] EpnEsi iR ' 4 (SAE brings
F13741N Bop Al 0406 TOAI003 38, 74157 30p ) || 74C183 8¢ |JZEOADART B.00 . 3.00MH: by

EM FEBRUARY 1983




POWERTRAN
COMPUTING TODAY
ELECTRONICS TODAY INTERNATIONAL

COMBINE THEIR TALENTS TO BRING YOU

SELF-
ASSEMBLY
KIT

£295

+ VAT 3
CARRIAGE FREE

READY
BUILT

£395

+ VAT
CARRIAGE FREE

OPTIONAL EXTRAS
RS8232C interface kit .......... .20
Roppy disc interface ... .50
Pair of 51° disc drives & hardware kit ..£355.00
READY BUILT

CORTEX WITH OPTIONAL DISC DRIVES FITTED CORTEX B — Basic machine + Rszstasow

p édHTEX"C.'; As above + disc drives
16 BIT COLOUR COMPUTER =i =
AR items cariage free — prices exclusive of VAT

ALL THESE FEATURES PROVIDED AS STANDARD!

High speed 24K byte extended basic interpreter Assembler & Disassembler

Powerful TMS9995 16 bit microprocessor Auto line numbering facility

48 bit floating point gives 11 digit accuracy Full renumber command

High resolution (256 x 192) colour graphics Simple but powerful line editor

Memory-mapped video controller for 3D simulation Buffered i/0 allows you to continue executing the
Independent 16K video RAM program while still printing
16 colours available on the screen together in Flexible CALL statement allows linkage to machine
Graphic mode code ‘

Fast line drawing and point plotting basic commands ~ routines with upto 12 parameters

High speed colour shape manipulation from basic Basic programs may contain spaces between keywords
Full textural error messages to make programs readable without using more memory
String and Array size limited only by memory size 64K RAM using latest technology 64K DRAMS

Real time clock included in basic Over 34K bytes available for basic programs even when

Interval timing with 10mS resolution via TIC function extended basic includes IF-THEN-ELSE
Named load and save of basic or machine code programs Supports up to 16 output devices ‘
Auto-run available for any program Screen and cassette included as standard
Powerful machine code monitor Supports bit manipulation of variables from basic
Error trapping to a basic routine included
Basic supports Hexadecimal numbers

CO'I\\{IMANDS Log KEY ? E‘ﬁ%"&o"" ﬂfﬁ{ I To: I:)v;ertran Cybernetics, Portway Industrial Estate,
AU sQ .
SIZE SYS STATEMENTS UNIT LIST TOF ndover, Hants. SP10 3NM. 0264 64455
CONT TIC IF BAUD ,PURGE  TON |
MON SaN ELSE CALL NUMBER  DIM
BIT ON DATA RENUM  DEF I
FUNCTIONS  CRB GOTO READ BOOT NEW
ABS CRF GOSUB RESTOR  GRAPH  END
ADR MEM POP RETURN  TEXT BIT 1
ASC MWD REM STOP PLOT CRB
ATN LEN FOR TIME UNPLOT  CRF |
SIN MCH NEXT WAIT COLOUR  MEM
COS POS ERROR SAVE CHAR MWD |
EXP coL INPUT LOAD SPRITE  BASE
FRA MOD PRINT ESCAPE  SHAPE I
INT RND : NOESC  SPOT
el
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Monkey
Business

ou start out as an amoeba trying

to advance up the evolutionary
chain to become a human. To attain
this goal you have to go through a
wotal of six distinctly different evolu-
@onary steps. Do you have the in-
siincts and reflexes to survive and
evolve to a higher life form? That’s
e description of the latest com-
puter game to arrive in the UK. Call-
ed “Evolution’, it was written for the
Apple Computer System by two Van-
couver teenagers.

The game starts with the player
comtrolling an amoeba, which has to
aght off bacteria whilst searching for
wmod. If successful, the player evolves
o a tadpole, which is chased by a
fsh. then into a rat trying to escape
wom snakes, a beaver crossing
algator-infested waters, a gorilla
marrassed by monkeys and ultimately
mw man under laser attack. In
“Evolution’, only the strong survive.
However, the game has a twist of
e, If the player survives the laser
akack. he is destroyed by an atomic
explosion and has to return to a more
dirmcutt ‘Evolution’ process.
Mieether there are 99 levels (1Y),
amd the photo shows a fully evolved
sghaver. Amazing how he’s got the
ammal trained so he can sit in its
hamd

»dnﬂ Development Company
% Lid s based at 13 Wilton Place,
~amcon SW1X 8RL (telephone 01-235

ET1 FEBRUARY 1983
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Hold Everything

he new Boston hand-held instru-

ment case range from West Hyde
is moulded from black ABS, although
other colours are available for large
orders. The styling, which has
resulted in an extremely attractive as
well as functional case, is ideal for all

applications involving hand-held
digital readouts such as ther-
mometers and tachometers. The

cases feature a separate battery com-
partment and an optional thumb-
button which could be used to
operate on-off or range-change swit-
ches for example. A choice of display
aperture sizes allows for a variety of
digital displays to be fitted. The
Boston is available ex-stock from
West Hyde from whom a data sheet
can also be obtained giving further
details of this handy sized case. For
further information, please contact
West Hyde Developments Ltd, Unit
9, Park Street Industrial Estate,
Aylesbury, Bucks HP20  1ET
(telephone 0296 20441).

Sony Stereo

Those awfully nice Sony people
have just launched their latest
video recorder. The new machine —
designated C9 — is Sony’s replace-
ment for the C7, and improves on the
performance of its predecessor in vir-
tually every way. The C9 is Britain’s
slimmest video recorder and a front-
loader, with virtually all controls ac-
cessible from its front surface. It is
thus fully-rackable, and at 430 mm is
the same width as a standard audio
component.

Audio performance is most im-
portant, as the C9 is the first Sony
home video recorder to offer a stereo
or bilingual sound capability. In ad-
dition, the machine is equipped with
Beta Noise Reduction (BNR), which
when utilised will give an audio
signal-to-noise ratio of better than 43
dB. Purchasers of C9 will not, of
course, be restricted to using stereo
cassettes as the new recorder is total-
ly compatible with all existing and
future Beta-format machines and
tapes, be they mono or stereo.

C9 will be available this week
throughout Britain and its likely
retail price will be approximately
£699 including VAT. But will the soft-
ware backup be there? Apparently
so, since most of the major
distributors of pre-recorded video
cassettes have already taken the deci-
sion to release their titles on stereo
wherever possible, and many such
titles will be available within days of

C9’s launch. CBS/Fox for instance,
have chosen seven of their classic
titles for re-release in stereo — Star
Wars, Quest for Fire, Alien, Chariots
of Fire, All That Jazz, The Rose and
Nine to Five. In addition, all new
releases will be issued on stereo and
that includes three this month —
Taps, Oh Heavenly Dog and South
Pacific.

Warner Home Video is another
company which has decided to back
stereo, and this month will be releas-
ing the following stereo titles — For
Your Eyes Only, Moonraker,
Outland, West Side Story,
Honeysuckle Rose and Rocky Il In
addition, the first 10,000 purchasers
of C9 will each receive a Bela-
exclusive copy of Warner’s ‘Simon
and Garfunkel in Central Park’ — a
recording of the almost magical
open-air reunion concert containing
all the duo’s classic songs. MGM/UA
has also chosen the stereo route,
having already released in stereo The
Compleat Beatles cassette — a
musical anthology spanning the
group’s history and which includes
rare stereo footage of some of their
most popular material. In addition,
as with other distributors, in future
all MGM/UA'’s titles will be released
in stereo where a stereo soundtrack
exists.

Of course, with the reappearance
of Sony’s adverts on the
Underground on our way to work,
we just couldn’t resist poking a bit of
fun — see the last page of Digest.

A Voice For VIC

wo new speech synthesiser units

for use on VIC computer systems
were exhibited for the first time at the
Manchester Computer Fair on the
25th November. The Chatterbox and
the Mynah Module (good grief!) have
been developed by Currah Com-
puter Components of Hartlepool in
Cleveland, and offer useful applica-
tions at economical prices. The
design of Chatterbox allows for it to
be used on the VIC 20 expansion
port, and a series of software
routines have been incorporated into
EPROM to allow the user a flexible
method of word construction which
is easy to learn and use. The Mynah
Module has the same specifications
as the Chatterbox except for the in-
tegral software enhancement. The
absence of this software, however,
does not impair the operational ef-
fectiveness of the unit. In fact, say
the designers, it creates an added en-
joyment for the more enthusiastic
user in that the user has to refer to
the master list in order to select the

appropriate allophones to be incor-
porated into the programme.
Hmmm . ..

The units operate by using a
series of allophones (part of speech),
drawn from a master list, to generate
English words. They both come com-
plete with a master list of allophones
and an informative manual with
tables and guide lines as to the use of
the allophones. The design of both
the units has enabled Currah to
reduce component and general
costs, therefore allowing for com-
petitive pricing, while giving the con-
fidence to offer a 12 month
warranty.

Speech synthesis is particularly
useful for educational purposes, and
other areas where the units could
have interesting applications in-
cluding games, software and the
music  industry. The company
believes that the Chatterbox and the
Mynah Module will both be useful in
commercial terms as promotional
tools, allowing companies to advertise
their products at the press of a func-

tion key.
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MULLARD SPEAKER KITS |

Purpcsafully designed 40 watt R.M.S. and 30 |
wartt A.M. 5. 8 ohm spsaker systems racantly |
daveloped by MULLARD'S speciaiist tsam in;
| Belgium. Kas comprise Mullsrd wooler (B° or
{ 57} with foam surround and aluminium voice coil
Muilard 3° high power domed tweeter. B.K,E
| buit ang tested crossover based on Muflard
! circuit, combining low loss components, glass
|  bre boarc ard recessed loudspeaker terminals
| SUPERB SOUNDS AT LOW COST. Kits supplied
i oolystyren cks complete with instructions
A0W sysTe — recommended cabinet size 240
| % 216 x 445mm
{ Price £14.90 sach - £2.00 P & P
§° 30W system — recommended cabinet size
167 x 175 < 285mm
Prics £13.90 sach ~ E150P B P

Designer spproved flat pack cabinet kis,
inciyging gri: fabnc. Can be finished wrth iron ons
veneer of setf adresive viny etc ]
8" system capinat «e £8.00 each ~ £2.50 P & P.(
£ system cabine: kit £7.00 each ~ 2 00P & P

STERED CASSETTE TAPE DECK MODULE
Comprising of 3 lop panal 5nd tade mechaniamn couplsd
8 recomd/plry back printed board sSserrbey. Supplied as
one camplete unit Tor horizonts netaistion into cabsines of
cannois of own chaice, Thase units 3 beand now, ready
built and tested.

Foaturas: Thres digit tape countar Autosiop. S paano
type kevs, record, rewind, fast forward piay, stop and
aject. Automatle rocond leval contral, Main inputs plus
Secandary lnputs  for  stereo micrephonss.  Input
Senaitivity: 100mYy to 2V Input impedanca: ﬂ
Output level: 400mV to bith lehr and gt hand
chann=ls. Qutput Impedancs: 10X, Signal to noise
ratlo: 45d8. Wow end flutter: 0.1%. Powsr Supply
raquiraments: 18V BC m 300mA. Conpections: The
teft and right hand starso inputs and outputs ars via
individual scteuned leads, all terminsted with phono plugs
iphono sockets provided!, Dimensions: Top pbrsl 51in
¥ 11lin. Clegrance required under fop panal 21ih
Supplied complate with glcult diagram and connegting
disgram. Aftractive black snd siver finis,

Price 128,70 + £2.50 postage and packing.
Supplemantary parts. for 18V D.C. power supply
[tranatormer, bridge tactifier snd amoothing capscitor]
£3.50.

6 piano typs keys |\

NEW RANGE QUALITY POWER LOUD-
SPEAKERS (15, 12’ and 8''). These
loudspeakers are ideal for both hi-fi and
disco applications. Both the 12" and 15"
units have heavy duty die-cast chassis
and aluminium centre domes All three
units have white speaker cones and are
fitted with attractive cast aluminmum
{ground finish) fixing escutcheons
Specification and Price: -

15" 100 watt RM.S. Impedance 8ohm
59 0z. magnet, 2"' aluminium voice coil.
Respnant Frequency 20Hz. Frequency
Response to 2.5KHz. Sensitivity 97dB.
Price £32 each £3.00 Packing and Car-
rnage each

12"' 100 watt R.M.S. Impedance 8 ohm, 5C oz rmagnet. 2 aluminium voice coti
Resonant Frequency 25Hz. Frequency Response to 4KHz Sensitivity 95dB. Price
£23.70 each. £3.00 Packing and Carriage each.

8" 50 watt R.M.S. Impadance 8 ahms, 20 oz 1% aluminium voice zoill, Resonant
Frequency 40Hz, Frequency Respanse 1o BkHz, Sensitivity 92d8 . Alsa avallable with
black cane fitted with black metal protective grill. Price: White cona £8.90 each. Btack
cone/grill £9.50 each, P & P 1,25 aach

PIEZO ELECTRIC TWEETERS - MOTOROLA

Join the Piezo revolution. The low dynamic mass (no voice coil) of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic twesters. As a crossover is not
required these units can be added to existing speaker systems of up
o 100 watts (more if 2 putin series), FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER

i

Wk

(KSN2036A) 3" round with protective

iceal for booksnelf and medium

akers Price £3.45 each,

TYPE ‘B’ (KSN1005A) 3", ' super horn For

wpdse spoakers, disco and P.A

s stc Price £4.35 each

TYPE 'C’' (KSNBO16A} 2" ~ 5" wide dispersion
£ Suzlity Hi-fi systems and quality

¢ Price £5.45 each.

TYPE D" IKSN10254) 2

PE ‘A’

08 &

i

' horn tweeter with
tritn Suitable far Hi-f
Price £4.36 each.

| TYPE 'F' (KSN1057A) Cased version of type
‘E Free standing satellite tweeter. Perfect
3ad on twsefer for conventional Joudspeaker
sysiems. Price £10.75 each.

P&P 20p esa. (ar SAE for Piezo ieaflets).

TYPE £ [KSN1

0384) 34’

tweeter, Spec: 80 watts

pounds.

i
. Carriage: £5 eac!
Controls loads up to TKW
Compact size

4% x E; x2Y%’
16

Easy enap In fixing through
panel/ cabinat cut out
Insutated plastic cass

Full wave control using Bamp
triac

Conforms 1o 85800

Suitable for both resistance
and inductive loads
Innumerable agplications in

1K.WATT SLIDE DIMMER
industry, the homz, and discos

[ ]
theatres etc.

°
Price: £11.70 each + 50p P&P

{Any guantizy!

L ]
[ ]

BSR P256 TURNTABLE
P256 turntable chassis @ S !
® Belt driven @ Ai
Precision calibrated cou.
skate (bias devicel ®

® 240 volt AC opera
template supplied @ Co
This deck has a com
designed primarily £
where all the adva

Matching 3-way loudspeakers
‘and crossover
Build a auality 60wztr RMS systerm 8chms

Build a quality 50 watt RM S system
* 10" Woofer 35Hz-4.5KHz

% 3" Tweeter 2.5KHz-19KHz

* 5” Mid Range 600Hz-8KHz

% 3-way crossover 6dB/oct 1.3 and 6KHz

Recommended Cab-size 26” x 13” x 1
Fitted with artractive cast aluminium fixing es-
cutcheons asl s which are
removable er & of cabinet
styling Can ectly an to baffle
with or withe al speakar fabrics
All three units imium centre domes
and rolled foam nd Crossover com-
r~es spring-loacec (cucspeaker terminals and
ssed mounting pa
Price £22.00 per kit ~ £2.50 postage and pack-
ng. Available separarely prices on request.

L

12" B0 watt R M.S. loudspeaker.

A supert genaral purpese twin cone |oud-
speaker. 50 G2 magnet 2 alumnilim
unica coil. Rotted. surraund. Resonant fre
quency 25Hz Freguency response 1o
13KH2, Sensitivity 35dB. Impadance 8ohm
Attractive blue cone with aluminium
centre dome

Price £17.99 each + £3.00 P&P.

dVIJ 80 LOUDSPEAKER |

The very best in quality and value. Ported
tuned cabinet in hardwearing black vynide with
protective corners and camry handte. Built and
tested, employing 10in British driver and Piezo

20KHz; Size: 20in % 15in x 12in; Weight: 30
Price: £49.00 each. £90 per palr i

| sssembly incorporating siver plated
! contacts.

BK ELECTRONICS

Prompt Deliveries
VAT inclusive
prices
Audio Equipment
Test Equipment
by
“Thandar
and
Leader

KEYBOARDS

RMS; 8 ohms; 45Hz-

h, £7 per pair

MEMBRANE KEYBOARDS
manufactured from a tough poly-
carbonate film mounted on Tmm
glass fitww printed  circuit | board

16 way numeric keyboard
Standard keyboard providing 0-9
and A-F functions, W
Size; 100mm x 100mm x 2mm. Price: £5.99
Alpha Numeric Keyboard Full size 55

key non encoded keyboard with the
commonly required functions in a
Qwerty array. Matrix output via a 16 pin

DIL socket.

Size: 350mm x 100mm x 2mm. Price: £13.99 + 50p pltp

+ 3p plp

100 WATT A.M.S. AND mawAﬁ R.M.S.
MODULES e

Fower Amgifer Modules with integral  toroidal |
tansformer powes supply, end heat sink, Supplied
% ons Complets Dot and jested unit Can be fitted
n minutes. An LED Vu meter is available as an
oFdora extra :
SPECIFICATION:
Mex Output Power: 110 watts ALM.S. (OMP 100)
310 wattz A.M.S. (OMP 300)
Loads: Open #nd shon carcuit proof. 4-16 ohms. |
Frequency Response: 20H: — 2EKHz +3dB.
Samaitivity for Max. t:
S00mV at 10K (OMP 100) 1V at 10K {OMP 300)
T.H.D.: Loss than D.1%
Supply: 240V 50Hz

OMP 300 480 x 153 = G&mm
Prices: OMF 100 £51.50 speh + £2.00 P&P
OMP 300 £89.00 sach + £3.00 P&P.
Vu Mater £6.50 sach + S0p PEP | 4

3

B.K. ELECTRONICS

@' VISA -
37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS95TY Peee— .
* SAE for currentlists. v Official orders welcome. # All prices include VAT. % Mail order only. & All items packed (where

applicable} in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.
==
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NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEWS

Daisy,
Daisy . . -

From Intelligent Interfaces Ltd
comes the new Olympia ESW
3000 daisywheel printer (RRP
£1,036). This printer has I?e_-en
developed for applications requmns
high quality print and high spee
operation. Capable of print speeds
up to 50 cps in 10, 12, 15 pitch and
proportional spacing, this advanced
printer offers bidirectional printing
with shortest path seeking to provide
maximum output and bold, expand-
ed and double print for presentation.
The internal 4K memory allows data
to be down loaded to the ESW 3000
from the computer, freeing the
operator to select the next task. The
Olympia ESW 3000 is capable of
handling any type of stationery and
options include a sheet feeder and
tractor feed. The ESW 3000 joins the
Olympia ESW 102 and 103 KSR
daisywheel printers already available
from Intelligent Interfaces Ltd. They
can be contacted at PO Box 30, Strat-
ford on Avon, Warwickshire CV37
7BH (telephone 0789 295385).

Shorts

® OK supplies everything, OK?
Well, almost — so they’re not the OK
they once were. OK Machine & Tool
{as were) have decided to change
their name to OK Industries (UK)
Ltd, in order to reflect the growing
range of wares. But they’re still at
Dutton Lane, Eastleigh, Hants SO5
4AA, and they still produce a lot of
excellent equipment.

® Speaking of which, the new OK
catalogue has been unleashed upon
the waiting world, with 108 pages of
tools forlall ot&casiolns. Thfislincludes
a special product line of low cost
lnor;egnd other products for use in
schools and home, plus lots of useful
mto. Write to the address above, or
phone (0703 610944): and don’t
forget to mention us, will you?

® What is IT? Well, it’s a bit late in
the year to be wondering, but for
amvone who is, Macmillan Reference
Sooks have just published the ‘Dic-
Sonary of Information Technology’.
The 400 page book has over 6,000
emtries and more than 100 illustra-
#oms, and costs £20 hardback, £6.95
paperback. From all good
ookshops, as the saying goes.

® We often get concerned at the
&ack of women in the electronics pro-
Session — where are you, ladies? —
se * was good to hear that the
Federation of British Audio has
Cmosen a woman as its Chairman for
e second time in its short history.
wirs Sue Sharp of Goldring replaced
foser Fearn of Wharfedale by a
smammous vote, and both expressed
ismg term confidence in the future of
Brish audio products.

® ot only an education but an

ET1 FEBRUARY 1983

interest-free credit purchase of a
Zenith Z100 computer. That’s the
opportunity being offered to the
lucky students at Clarkson College,
New York, where the university will
be providing desk-top computers for
all incoming students from Autumn
1983. Students pay $200 each
semester plus an initial one-time
maintenance fee of $200, and when
they graduate, the computer’s theirs.
® The new 7752 voice synthesiser
chip from NEC Electronics uses
CMOS technology to combine good
speech quality with low bit rate and
low power consumption. At 1500 bits
per second the 32K on-chip ROM
contains about 21 seconds of speech
which may be composed of up to 63
messages: for longer messages, extra
speech data may be stored in exter-
nal ROM.

® Wave your flags, everybody; the
British Teletext system is fast becom-
ing the world standard. Over 95% of
teFetexl sets sold throughout the
world are based on the British system
and working services operating to
this standarg are now running in 13
different countries. Most encourag-
ing of all, the UK system is the only
one to be effectively sold in the USA,
and the ‘Keyfax’ teletext magazine
was launched there last month
nationwide.

® Amateur radio enthusiasts in the
Pontefract vicinity will no doubt be
interested to hear of the third
Pontefract & District Amateur Radio
Society’s Components Fair. Black
boxes are out and home construction
in at this event, which takes place on
Sunday 13th March (1983 of course!)
at the Carleton Grange Community
Centre, Carleton, Pontefract. Times
are 11.00 am to 4.30 pm and more

information can be obtained from P.
N. Butterfield G4AAQ, 43 Lynwood
Crescent, Pontefract, WF8 3QT.

® Go without a pint of petrol (or a
pint of beer), and blow the fiver
vou’ll save on the Mitshubishi 1982
Data Book. Currently available from
Altek Microcomponents Ltd, 22
Market Place, Wokingham, Berkshire
RG11 1AP, the book contains sec-
tions on RAM, ROM,
microprocessors, LSl for peripheral
circuits, speech synthesis, general
purpose MOS LSI, microcomputer
systems and software. Full functions
and specs are given, plus 111 pages
with applications for dynamic and
static RAMs, a single board com-
puter, and advice on error detecting
and correction.

® Wander into your friendly
neighbourhood electrical retailer and
you may spot the new Smiths In-
dustries dispenser. The ‘‘Superpack’’
(oh, dear) is an illustrated display
carton which can contain up to a
dozen time switches, plus leaflets.
This should help out tEe consumer
who is often unaware of the huge
variety of time switches available.

® The Big One is back. The
customary two-year lifespan of the
Maplin catalogue has expired, and
the new improved version is now
available. This monster of the
marketing world weighs one-and-a-
half pounds and costs one-and-a-half
pounds — if you buy it mail order.
Otherwise it's  £1.25 (£1.90
overseas). Considerably thicker than
before, the catalogue contains two
new sections on Communications
and Computers, but disappointingly
there are few new ICs listed. Further
details can be found in Maplin’s ads.
Hi-de-hi.

It’s Under
Control

Submin 111 is a new compact se-
quential controller which has
been introduced by Beblec of
Weston-Super-Mare to meet in-
dustry’s needs for a low-cost, ver-
satile and robust controller which
can be quickly programmed without
the use of ancillary equipment. The
new controller has eight input/out-
put channels and a capacity for 2048
sequential steps which can be divid-

between all channels in any
recognised combination. It is
capable of processing a wide variety
of control instructions at high speeds
for a diverse range of applications.
Simple toggle switch selection
enables either of two programme
channels to be selected, A or B, and
within each channel there are 1024
sequential  programming  steps
available. The combination of steps
ranges from two steps with 512 com-
mands to 16 steps with 64 commands
on each of the channels A and B. Pro-
gramming step speeds can be
selected as multiples of the base
speed which is 40 mS/step. Submin
111 also incorporates facilities for
further time adjustment of 30%
either side of the selected speed to
give fine programme time control.

In its standard form, Submin 111
is supplied with a RAM (random ac-
cess memory) which is easily pro-
grammed by thumbwheels mounted
on the front panel. There is also sim-
ple thumbwheel selection of a variety
of standard programmable features
such as autostart, reset, cycle and in-
terlock facilities. The front panel also
houses five pushbutton controls for
start, reset, stop, manual select and
manual step. A particular feature of
Submin 111 is an on-board simulator
which enables programmes to be
verified before the equipment is con-
nected to any machine or process
control. The unit also incorporates
LEDs to show the state of each out-
put channel, display of programme
address, outputs, control codes and
input channel states.

The new controller is housed in a
cabinet measuring only 400 x 160 x
82mm. This enables it to be mounted
unobstrusively on many machines.
Its output channels provide 24 V DC
signals for actuating a range of
eﬁuipment such as microswitches,
relays, solenoids, and the like. The
Submin 111 can be supplied with a
EPROM (erasible programmable
read-only memory) w‘;lile maintain-
ing all the above standard features
for economical process and machine
control. Beblec also supply many ex-
tras including an eight-channel ex-

ander, a four-channel inverter for

ydraulic drive, an analogue/digital
converter, timers and a 16K memory.
For further informaticn please con-
tact Beblec Ltd, 28 Lynx Crescent,
Winterstroke Road, Weston-Super-
Mare, Avon BS24 9DG (telephone
0934 412598).
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ELECTROVALUE

DIGITAL & ANALOGUE 1.C. SECTION

@ 24 HOUR NORMAL DESPATCH TIME

® ESTABLISHED 1965

® ALLGOODS GUARANTEED BRAND NEW AND '
{TO SPECIFICATION

® APPOINTED SIEMENS DISTRIBUTORS

CAPACITO

5% Toiorm

5,

(LM3BZN 115 || TABI0AIW 187 |
LM3900N 50 ||| TBAI20AS 62
LM3914N 200 (|| TBAT20U 72
(| tm3g15N 200 (|| TBA200 100N ¢
A NESSSV = ABDD T8
NES584 45 ||| TBA10S 76
NESETN 104 ||| TBAB20 s
RAC4151NE B0 ||| TBB1458
SO41E 20 (|| TBB1458B
S041P 121 ([ TCA105 120
S042E 384 ||| TCA105B 1%
50427 138 || TCA108G 1
542 11.23 ||| TCA250A 186
S176B 1.0 ||| TCAZOSK 200
S187 13.28 ||| TCA3354 g
| 55668 714 ||| TCA34BA 4
! S576A 23 ||| TCA3dSW 177
| 55788 TCAS7) 131
, S676C 26 (|| TcATB0 219
{ S576D 225 ||| TCAB71 114
$1469 468 (|| TCAS55 228
SABOB00 302 [[{ TCA965 138
SAB3203 497 (|| TCAGEEK 170
SAB3210 311 ||| TCAST az
,SAB3211 168 1 80
|{SAB3271 329 ||| TCABBIK 100
. SAB4209 487 A2002 120
| SABB266C 128
35.40 | TDA20 160
SAD1024 15.50 ||| TDA40508 148
SAJ131 238 |[| TDA4 160
SAJ141 224 (Il TD. 184
| SAJ205 810 || TDAL70DA 548
SAS231W 260 || TDA471BA 436
5A5281 1a2 TFA;‘QS;W =2
ASEB0 186
188 |l TLO72CP %
snumn TLO74EN 120
l Tmsllcp g
TAATE] UAA 1
TAATSIA I UAAIZOL 4
£ it |
.'rM.ael |m 180 143
: TAABBE, u | xRa208
TAAZ7B1A 14
TAMNIA 113 | ZNA24P
| TAA4766 IN42BE 30

4093 20
74LS181 7413 18 |y 74157 30§ 4510 48
COMPUTER 74L5163 : 7414 29 || 74180 48 | 4511 46
| 74L8 7415164 43 |l7az0 16 || 74192 48 | 4511 120
i 741500 i 74LS165 B0 (i 7430 14 || 74193 48 ¥ 4516
741502 51 | 74Ls186 90 fi7aag 14 || 74393 % | 4518 ©
iy 2 | 7415173 86 (7442 2 4520 60
740806 1 | 748178 46 (ll7as3 s | CMOS 543 120
J4L508 13 | 748175 40 (744 60 N 4000 10 |f 4583 130
[iesirs 42 | 748191 s [ll7aay 36 [ 4001 1
ety 43 | 74L5183 40 | 748 40 N 4002 12 (§ Mony  ather
741814 b= TALS 155 39 ||| 7450 14 || 4008 50 |R types in stock —
7as20 1z | 7413196 48 {7451 14 | 4007 W W o curront price
LyiyLos 1 | TaLs1e7 80 (|l 7453 14 || 4008 a
Ly 1a | 741221 B 17454 14 | 4009 24
4 44 | 785240 6 {7460 14 1l 4010 24
r»us:ams? 5 | 745241 66 li7a470 24 (| 4011 12 || AV above prices
741542 28 ;:tg%:g g ;:;g g 4012 18 | are NET and
| 4013 2 in
| 4S9 B ) s a0 fi7a 2 | 4014 w |l T pmce
| Jaie 18 | 7ausaa5 &6 |747s 2 || 4015 4« || ANALOGUE
gLy 1 | 7ALs2st 8B |l 7476 3 [ 4016 20 [l 708C5 43
74L875 n 7415253 43 || 7480 3B || 4017 ¥ |l 70914 “
Ly 19 | 745267 36 7482 85 || 4018 45 ||| 723C1¢ »
741885 @ 74 o4 | 7482 6 | 4019 26 |[| 74108 5
D Iser 20 | 74LS266 20 | 7483 - 38 |l 4020 42 |l 741C8 i
740890 F-1 2415273 B0 || 7485 60 |} 4021 40 || 743C14 7
L Iso0 D | 78279 40 || 74ze 20 || 4022 > (| 747C14 &
740509 24 | 7415299 280 |f 7489 189 |f 4023 14 ||| 748C8 ]
(740107 40 74L5367 3 || 7490 28 || 4024 32 (| 1458C8 e
7408112 22 | 7418388 24 fl 7491 3% || 4025 14 ||| 1458014 40
7405123 o5 7415373 o4 ) 7492 2 (| 4026 a0 ||| 7108 250N
7405125 29 | 74LS3M4 @8 |f 7as3 2 4 4027 20 |l 7107 500N
| 7al5126 77 | 7415318 @0 || 7484 3 1| 4028 2 il 555 =]
| 7415132 a0 | 7418383 80 || 7495 %} 4029 & | 7555 B8
418138 2 | 7400 496 40 || 4030 18 ||| 556 5 |
7403137 190 74100 80 || 4041 4 (Il CA3048 78
7419 oo | 7400 1 73104 40 || 4042 40 [l cCA3080E 28
| e sa R ol =340 11l 74107 22 || 4043 40 [l cA3130E 99
| JaS1ae oo | 7a02 12 [l 74121 24 || 4044 4 (| CAIN0E &
7405148 . o9 7403 128 78123 40 | 4046 4 | LM301AN 28
7aL8151 i 7404 - 1Bl 74125 34 || 4049 23 ||| LM308N 60
748189 48 | 7405 % | 74128 33 || 4050 2 |7k 31
740810y 4o | 17408 20 |f 74141 51 || 4080 & || LM32dN 46
7418185 1 7407 20 § 74157 40 1| 4069 14 ] LM348N (]
7415186 36 7408 ¥ 741588 80 | 4070 14 |l LM3BON 75
7408157 = 7409 4| 74165 39 1 4071 14 [ LM3BONE 104 |
7410 W £ 74158 % 4072 14l LM3BIN 148 |
BOXES METERS ...,
leads, accessories, etc
High quality Black ABS plastic or die- 500mA; 1A either model.
cast plain or stove grey.
L W D ABS Plain Stove Gr
50 2R 5001P 90p 5001 123p
100 80 252002 88p 5002P 117p 5002 154p
113 63 31 2003 109p 5003P 143p 5003 184p
121 66 4o 2004 118p 5004P 162p 5004 210p
152 B2 50 7005 134p S005P 216p 5005 268p
192 113 61 2006 2%6p 5006F 314p 5006 401p
VELRO RV?NGEDplssuc (e G RANGE professional Instrument
ok R S mow om o
10! 1.02N
g o 2| 1B RS R S gt 21050 e %N

VEROBOX CASES

to gwe a completaly profesglonal finish 10 & much valued

6 range of types in stock; also probes,
PANELMOUNTINGMSO 100, 500uA; 1, 5, 10, 50, 100,

47, 56, 68, 82, 100, 130, 150, 180, 225,
270, 330, 390, 470, 560,
1n2, 1nB, 1n, 22, 2n7, 3n3, 3n8,
.| 10p; BB, 6n8, Bnz, 100,
G :hu\.n m"r:z'ssiaz 2?9&3{8«}5‘!’0
1§ Tn Bp anch. 1nf, 2 4n7,
' CRYSTALS 10n, 22n, Bp; 33n, 47, 7p: 100n, Bp
{in MHz) 1 4.433 128 Palyestsr, Siomens Layer Type 7.5mm
0.032768 102 K 4.915 167 | lead spacing 100V
0.100000 453 | 5.000 157 | 1n, 1n5, 2n2, 3n3m Bp; 4n7, 68, Bn2, 10n
1.000 463 5.026 128 | 12n 15n, 18n, 22n, n,l?n masn 68n,
1.8432 320 6.000 157 7p: B2n, 100n, 9p 120, 150n, 15p; 180n,
2.000 268 6.144 157 | 220n, 12p; 270n, 330n, 330n, 380n, 470n,
| 24576 268 6.5536 128 | |1Bp: 5son. B80n, up |l:lmm spscl 1uF
3.2768 188  8.000 1.88 | || 26p; 15mm- spscing H
‘ 3.579 128 8.867 128 mamnpr-wa\amp aaaunoovup i
4.032 102 }g‘oog 157 | depth stocks,
-4 128 | 18.43; 188
-IsLscTROLvrmm
’ THERMISTORS | 10 [1000/10 18
K164 Disk type, 5mm dia Resistance at z 2/25 13 1000/16 26
1 20°c; 6R8, 10, 22, 47, 100, 220, 470 12.2/63 1 |1000/25 38
'K, 2K2, 4K7, 10K, 22K, 47K, 100K, | 47763 1 |1000/40 a4
7 each 18p | |4,7/1oa 14 1000/63 78
s P ooy Liee 3208, 8
1303-1 10/6 13
im!!"'m e e s R LTy 0 |2200/28
10/40 1 2200/40 3
COMNECTORS 10/63 14 4700/16 72
o] plug skt 10/100 15 |4700/26 g0
H A 22/10 10
e B vl » gﬁg u TANTALUM
Jl o, R Swmisurcs @ | 22/63 15 |BE
: = W 22/100 16 3.5355 1
: —— 47/3 03 .22/3 13
lin JACK PLUGS, T jgrwommze |00t 17 047/35 13
8KTS femse v 47/25 12 |10/3 1
o S s B3R R
Sl Sy Mp Gy TesFLB a 47163 17 &
e BWE pmmamee SN0 1 48 e
Sor nap e Tf% % %3
ar . - 0/10 13 A1 1
MW EROEN aic tl100)%s M |68/ 24
i we [ [ twn | 100/75 15 | 10/6.3 18
fhpeox & ¥ 02 =M lwodo 18 10118 1
w e 1N 1100/63 20 10/26 18
Plug 8kt Hood = W  1mw |jog00 77 |22/63 18
P = B2 om iEh Jzom0 16 (2218 30
X o om o= 2 = aen {22008 16 | 22/25 30
T W o oy ™ Ly ! |
U m B % s 220/28 0| |33/63 2
10C Comacumes P aove sz | 220740 20 [33/10 30
o * 1220728 2 |47/6.3 30
i S e 'f2200100 a2 | 100/10 80
o e e b owam |470/10 19 [For ful ranges
e My ey | 470118 19 of very many
% o 470425 19 |other  rypes
B T s Ee f e | g50/80 27 |plesse saw Cat
o B w3 45 B2 andfor our
ol = J470/100 B rent price list.
T Sk Smmee m u
= <2
=
- = | SOLDERING IRONS

“""'“’ POTENTIOMETERS

Carbon Aoty (P20) 1000hms — 4M7 In
EZDDnr'il—ZMZ log. Rp each w.switch
B7p. Dusi gang [UPZ0) 4K7 — M2 Iin, or
iog 98p w,switch £1.50

SLIDERS

mm, low cost 10K 1M log only 29p, Sid
58mm mono 4K7 — 1M lin. or log T4p
mmomau:hed £1.25. Graduated bezels 34p |,

PRE.‘&ET
Min. 10mm dia. Hrix. or Vert. 100ahms —
1M1

project.
ABS, light grey tap; dark gray bottom + 2 anodised panels
L D H TYPE PRICE % F
205 140 40 21034  £462 09
205 140 76 21035  £5.02 0% .
205 140 110 21036 £6:64 09
180 120 39 21037 £A11 10!
180 120 65 21038 £4.40 2 ||
180 120 4o 21039 £4.68 2
1855 85 33 21040 E3.31 ao|-‘
155 85 &0 21041 37 1
185 85 &0 21042 £430 11/
125 65  ag 21047 238 "
125 65 33 21048 £299 1
125 65 &0 21048 @37 ]
09
20N 29
SEMICONDUCTORS Yy
ulte: Blest 8
09 .
}g};ﬂ l‘: e Ne20 ”‘: 2 [leasa003 36 || ncsas o ||
| BAS70-03 41 ||| 8css0 10
INeT -De ] ANSI0Q: s i) % |l aaTi4038 BCES6 10
1Nd148 o3| 2Nas 1 = 1.75 || BCen? w |
1N54DZ 14 | 2N4038 45 55 s BCBES 09
e ool s S 2 faciorae 18 |l Beess 09
28s7 Z | ahais 7 N e
2N708 18 | 2N4128 | ACyTT 155 EE:SSQ'ECIS S&?ﬁg ;g‘
Na3D 2| 2Ne2ss  ;facvis a0 flgafieC oW BCRED S
Nil3z 23| IN4ZBE 18|/ ACYIS 2 leciazy 100 [Bcvaia 15
2N1302  110-2 23 (| acvzo 2 | 5158 20 | 8cyss 18
21303 BB 2NA291 24 ACYZ = [6C125 20 | scvz0 18
2N1304 Bz 2N4232 21| acv3s 7 || gchag 0 | Bovoy 18!
IN1305 m2 | 2N4Be1 82/ ACvdi 10 (il Béyay 2 || acyre -
Niows  BiZNmor  ®Adi  emiaciin 30 |Aove s
2N1307 @7l 2NB192 110 || ADT42 %0 Il acq40 10 || BO13Y 48
2N1308 147 | 2NE195 106 || AD14S B8 |l sC1Ba = 48
2NT308 99 || 2NB4GT 22| AD1E] 5 |l ac1en 2 ]
2N1593 00| ZNS4B8 R | Aptaz % || 5cra 30
NlgIs a5 2ts4ss  wmllarie oy (13019, 00X g
2NTTIT 2 || 2n8050 -miams 7 lacis7a o9 b=
2NiB93 32l INGOST 7B | AFtie & |l 51684 09 ot
2N2218A  31[[ 6F40 152 || AF117 110 |l Bc1688 o9
aN22i9A 25 |[I18F40 165 (| AF124AF1253y |f BCISSE O3 20
2N22228 2B ) 40H 25 || AF126 37 BC169C o9 i
2N7365A 21 ||| 4038101S | AFiz7 %7 |pdi778 18 A\
2NZ484 26 ||| 40362 % || AF200 10 facizee 18 z
2N2646 46 || 40408 7|\aF238 1M 8C1798 18 =
2N2804 28 ||/ 40408 96 || AF275 E b 09 =
ZNZO04A 25 ||| 40412 108 AFy12 204N || Bied 09 %
2N2905A 25\ 40430 100 | AFY16  3ZIN || oRias o 4
IN3053 23 40584 1B ||aryiso 310N Bacies o9 a4
2N3054 55 [|j 40595 123 || AFY18E615N C184 00 M
2N3066 48 (|| 40636 147\|AFv42 461N | gliey g an
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NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEWS

Measuring
Gigahertz

he Sabtronics Model 8000 nine-

digit frequency meter is a low
cost, battery or mains operated, por-
table instrument capable of measur-
ing frequencies between 1 Hz and 1
GHaz. Frelﬁuency is covered in three
ranges and three gate times are pro-

vided. Sensitivity rangesfrom20 mV at
10 Hz to 35 mV at 1 GHz. Maximum
resolution is 0.1 Hz (10 MHz range),
1 Hz (100 MHz range) and 10 Hz (1
GHz range) all using 10 second gate
time. The 8000 costs £155 (plus VAT)
and the full specification is available
from Black Star Ltd, 9A Crown
Street, St. Ives, Cambs, PE17 4EB
(telephone 0480 62440).

Hitachi Scopes
Stretch Waves

he newly introduced V-303F and

V-353F  oscilloscopes  from
Hitachi-Denshi feature a fully
variable sweep delay system which
enables any section of a waveform to
be greatly expanded, thus allowing
more detailecJJ examination of com-
plex signals. The sweep delay time is
variable between 1 microsecond and
100 milliseconds via a five-way
switch and coarse and fine variable
controls. A trace intensity mode
brightens up the portion of the

Nellie Packs
Her Trunk

ellie is probably the oldest first
generation computer to have
teen kept in regular commercial use

b re in Britain, perhaps even
arvwhere in the world. Such historic
esmipment is now so rare that her
swoers, Bruce Banks Sails Ltd of
Sartshury, Southampton, have been
determined that she should not be
scrapped so long as any possibility
memained that she could be preserv-
ed dor posterity.

Seedlie, a Stantec Zebra computer,
was built by Standard Telephones
and Cables in the late 1950s. STC has
mow agreed to take her back for the
camspany archives. The dismantling
amd removal ot her tons of equip-
memt was scheduled to begin on
Taesdav, November 30th.

When Nellie is operating, it takes
Swre= kilowatts to heat up her 600
saiwes and 21 fans to make sure they
@9 pot overheat. It then takes
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waveform following the delay pro-
viding a rapid method of the finding
the desired point on the waveform
which requires expansion. Delay
time jitter is better than 1 part in
5,000 so very high levels of expan-
sion can be achieved.

The V-203F is a 20 MHz dual trace
model featuring 1 mV/div vertical
sensitivity, add and subtract modes,
active sync separation for video
signals, and a rectangular CRT with
internal graticule and variable il-
lumination. The V-353F has a 35
MHz bandwidth, a higher tube EHT,
a signal delay line, and a higher
calibrated maximum sweep speed of
20 nanoseconds/div. Both
oscilloscopes carry a full two-year
warranty and the prices (excluding
VAT) are £340 for the V-203F, an
£480 for the V-353F. Reltech In-
struments supply the units and can
be found at Coach Mews, St. Ives,
Huntmgdon, Cambs PE17 4BN
(telephone 0480 63570).

Transportables
Of Delight

A new range of portable stereo
radio cassette players that com-
bine ‘‘portability with a sound quali-
ty equal to many larger home com-

onent systems’” has been launched

y Pioneer. Called ‘transportables’,
the five mobile high fidelity systems
start with the SK303L model with a
power output of 15 W of music
power and retailing at £79 through to
the tep-of-the-range SK909L model
which boasts a power output of 40
W, incorporates a six band graphic
equalizer, auto music repeat, skip
search and sells for £269. The other
models are the SK353L with 15 W of
music power and a one-touch record

selling at £99.90; the SK707L with 23
W of music power and a music
search system selling at £169.90; and
the SK757L with 23 W of music
power and automatic repeat, selling
at £199.90.

Pioneer say the launch follows as
a result of their research which
reveals that the growing appreciation
of quality in home based l|:~I|i-fi equip-
ment is not matched by public expec-
tations of quality from sound por-
tables which “is virtually non-
existent’”. Pioneer expect the range
to become popular with the outdoor
leisure market, ethnic groups like the
Jamican community — and high in-
come groups who, already owning a
larger quality component system,
will supplement its use with a
Pioneer portable ‘‘to take from room
to room”’. How the other half lives!

another four kilowatts to enable her
to do her sums when the high tension
circuits are switched on. Requiring a
270 square foot computer room of

her own, she had a capacity
equivalent to a small desk top micro
of today.

For those interested in com-

puters, the Stantec Zebra can be
described as a serial digital computer
with a 33-bit word length. Operation
is based entirely on a magnetic drum
rotating at 100 revolutions per se-
cond, 32 words per track giving a
word cycle time of about 312
microseconds. Although this sounds
absurdly slow compared with
modern computers, the long word
length enables a high degree of
arithmetical precision to be combin-
ed with a multiplicity of switching
operations that could take place in
one word time. For precision
mathematics the machine’s efficien-
cy is still close to that of the latest
equipment available. You can see
Nellie, and her PET replacement, in
the first episode of the new BBC Com-
puter series.
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. . and you don’t get three
platefuls of spaghetti hanging
out the back!
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Sinclair ZX Spect

16Kor48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

graphics...
From only

£1251

First, there was the world-beating
Sinclair ZX80. The first personal computer
forunder £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclairworld leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Now there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colourand sound. High-
resolution graphics. And a low price that's
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have access to arange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
foran upgrade. The cost? Around £60.

/- 7
Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptorand all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whetheryou're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There’s no need to stop there. The
ZX Printer—available now - is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232/network interface board.

MAGENTA
TRUE VID

Key features of the
Sinclair ZX Spectrum

@ Full colour—8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

@ Sound-BEEP command with variable
pitch and duration.

® Massive RAM-16K or 48K

® Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

@ High-resolution-256 dots
horizontally x 192 vertically, each
individually addressable for true high-
resolution graphics.

® ASCI| character set—with upper-and
lower-case characters.

® Teletext-compatible - user software
can generate 40 characters perline
or other settings.

@ High speed LOAD & SAVE-16K in 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
datafiles.

® Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.

e




ZX Spectrum software on
Eassettes —available now

Tne Spectrum software library is

Immweng every day. Subjectsinclude
== education, and business/

s=20ld management. Flight
g zton...Chess...Planetoids. ..
Mo Inventions.. VU-CALC.. VU-3D
. .2 Record Controller...there is
pmeting for everyone. And they all
mes= Uil use of the Spectrum’s colour,
gunc and graphics capabilities. You'll
Bu= < a detailed catalogue with your

o= um
IX Expansion Module

Tmis module incorporates the three
dmcnoes of Microdrive controller, local
== metwork, and RS232 interface.
Lumeect < to your Spectrum and you can
e .o to eight Microdrives,

R cate with other computers, and
e = wioe range of printers.

: Tme 2otential is enormous, and the
i wiil De available in the early part
i orzround £30.

: - ]
SinCi=ir
Sesearch Ltd, Stanhope Road,

. Surrey GU15 3PS.
—amberiey (0276) 685311.

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCll character set—including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly whatis on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9 lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing
by providing mass on-line storage.

Each Microdrive can hold up to 100K
bytes using a single interchangeable
storage medium.

The transfer rate is 16K bytes per
second, with an average access time of
3.5seconds.And you’ll be able to connect
up to 8 Microdrives to your Spectrumjvia
the ZX Expansion Module.

A remarkable breakthrough at a
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50.

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST - use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Access,

Barclaycard or Trustcard. .

EITHER WAY-please allow up to 28
days for delivery. And there’s a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
have no doubt that you will be.

| oty item Code ItemPrice Total
£ £
‘ Sinclair ZX Spectrum-16KRAMversion 100 125.00
o Sinclair ZX Spectrum -48K RAM version 101 175.00
- Sinclair ZX Printer 27 59.95
Printer paper (pack of 5rolls) 16 11.95
orders over £100 29 495
Total £

Please tickif you require a VAT receipt[ ]

*Please delete/complete L]

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

|1 | =l s of R Pishmmiinn T o

as applicable
|Signature

PLEASEPRINT
[Name: Mr/Mrs/Miss

|
|
|
|
Postage and packing: orders under £100 28 295 l
|
|
|
|
|
l

|Address | | |

I
I
S (T e
|




SPECIALIST ELECTRONIC COMPONENT DISTRIBUTORS

1983 CATALOGUE NOW AVAILABLE

SEND LARGE SAE + 75p TO ADDRESS BELOW

CRIMSON ELEKTRIK

PROFESSIONAL AMPLIFIER MODULES
NOW AVAILABLE OVER THE COUNTER!

[

VELLEMAN KITS

HIGH PRECISION STOPWATCH

, DIGITAL THERMOMETER

" INFRA RED DETECTION SYSTEM
ELECTRIC DRILL SPEED CONTROL

K616

K2557

K2549

K2577
(Prices incl. of VAT)

PLUS MANY MORE KITS IN STOCK — PLEASE CALL AT ADDRESS BELOW TO SEE DISPLAYS

NEW TELETEXT KIT NOW AVAILABLE

WITH PRESTEL ADAPTER (OPTIONAL EXTRA)
BASIC KIT £120

ZBOA CPU.
Z80A CTC. .
Z80AP10.........

..£3.20

COMPUTER CHIPS NOW AVAILABLE
.£3.20 2732300NS.....
_.£320 2764 300NS. ..

.£7.50
. £1 1.00

PRICES EXCLUSIVE OF VAT

PRODUCTS ABOVE AS FEATURED IN RECENT
ELECTRONIC EXHIBITIONS

OFFICIAL TEXAS INSTRUMENT SUPPLIER

osrinnion BRADLEY MARSHALL LTD. 325 EDWARE ROAD. LONDON W21 BN. TEL: 01-723 4242

ZINTRUDER ALARM CONTROL UNIT
CA 1250

This exciting new module oHers all the possible
features likely to be required when building an
intruder alarm system, Whether used with only 1 or
2 magnefnic switches or in conjunction with several
ultrasonic alarm modules or infra-red unils, a really
eHective systemn can be constructed at a fraction of
the cos1 of comparable ready-made units. Supphed
with a fully explanatory Data Sheet thal makes
installation straight forward, the module is fully
tested and guaranteed

"available in kit form £16.95 + VAT

@ Stabilised ouput voltage for external units

® 2 operating modes - full alarm/anti-tamper and
panic facility

® Screw connections for ease of installation

@ Separate relay contacts for switching external
loads

@ Test loop facility

@ Built-in electronic siren drives 2 loud speakers

@ Provides exit and entrance delays together
with fixed alarm time

@ Ballery back-up with tnckle charging facility

@ Operates with magnelc switches, u/sonic or
I.R. units

@ Anti-tamper and panic facility

ULTRASONIC
ALARM

MODULE
US 4012

Fully built
& tested

Adjustable range
from 5ft. to 25ft.

A really

effective fully built
module containing both
ultrasonic transmitter and
receiver and circuitry for providing
false alarm suppression. This module,
together with a suitable 12V power supply
and relay unit as shown, forms an effective

though inexpensive intruder alarm. Supplied with
comprehensive Data Sheet, it is easily mounted in a
wide range of enclosures. A ready-drilled case and necessary

hardware is availabie beiow.

DIGITAI. VOI.TMETER MODULE DVM 314

Fully built & tested

® Positive & negalive voltage with an FSD ol
999mV which is easily exlended

@ Requires only single supply 7-12V

@ High overall accuracy - 0.1% + 1 digit

® Large bright 0.43" LED displays

@ Supplied with full applications data

With this fully built and calibrated module a wide range of pment such as mu
thermomelers, battery indicators elc. can be constructed at a fraction of lhe cost of ready-made unils. FuII
details are supplied for exiending the voliage range. measuring current, resistance and temperature
Fully guaranteed, the unil has been supplied to electricity authorities, Government departments, eic.

Power Supply & Relay
Units PS 4012 £4.25 +vat

Provides a stabilised 12V output and relay with 3A
contacts. The unil is designed to operate one or two
of the above ultrasonic umits, Fully buiit and tested

Siren Module
SL 157 £2.95 +var

Produces a loud and penetrating sliding tone operat-
ing from 9-15V. Capable of drvirig 2 oft 8 ohm
speakers to SPL of 110db at 2M N
Contains an inhibit facility for use with shop

lifting loops etc, or other break to activate

circuits

Temperature Measurement Kit DT.10 £2.25 +var
Using the I.C. probe supplied, this kit provides a linear output of 1 OmV°C over the temperature range
from 10°C 10 + 100°C. The unit is ideal for use in conjunction with the DVM module providing an
sccurale digital thermometes

Power Supply PS.209 £4.95 4+ vat

Th:gfully built mains power supply p two ihsed isolated outputs of 8V, 250mA each. The unit
is ideally suited for operating the DVM at Temperature Measurement module.

18

Add 2 & Up pos g p ]
O ord
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d. 9.00 00 p
i O 0

Hardware Kit
HWA12 £4.25 + VAT

A sunable ready-drilled case with the various mount-
ing pillars, mains switch socket and nuts and bolts.
Designed to house the ultrasonic alarm module
together with its power supply.

Size: 153mm x 120mm x 45mm

# ACCESSORIES #*

3-position Key Switch for use with

CA 1250 supplied with 2 keys £3.43

Magnetic switch (with magnet) £1.17
5" Horn speaker for use with CA1250

and SL157 £4.95
» £ -
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PROJECT

PART 1

THE ETI ORGAN

We wanted to publish another top-notch musical project but we
also wanted to get away from the synthesiser syndrome. Hence
this first-class organ, which is designed to fit large, medium or
small pockets/rooms/ambitions. Design by Richard Watts.

e ‘Victory’ electronic organ
was designed as an instrument
with capabilities equivalent to

those available on manufactured
home organs. ETI has previously
published designs for synthesisers
which, while excellent as a solo
instrument, are not able to give a
complete ensemble with drums and
backing. Part 1 of this article deals
with the design of the upper
keyboard and a selection of voices
such that a working keyboard is
possible for a very modest outlay.
Subsequent parts will complete the
instrument and provide expansion
sockets for up-grading the organ at
a later date. The entire electronics
(with the exception of the
amplifier/PSU) is mounted on one
double-sided printed circuit board
for ease of construction and
installation.

Specification

Part 1 consists of a single full- .
size 44-note industry standard
keyboard (F-C) with the following
voices: Flute 16’, Flute 8’, Flute 4,
Clarinet 16, and Trombone 16’.
The effects available are sustain and
vibrato. Part 2 describes the preset
voices — piano, harpsichord,
Hawaiian guitar, banjo with repeat,
and accordion — plus the lower
keyboard, an additional 44-note
keyboard with melodia and rhythm
guitar voices, lower manual accent
effect, a 13-note pedalboard with
electronic left priority, 8 or 8" plus
16" voices, pedal accent and built-in
sustain. There is a choice of bass
oiayed from the lower keyboard or
the pedal board: a swell pedal with
ziide control is also included. Finally
inere is the amplifier, the PSU, a
soecial 12" speaker and a
~eadphone socket.

Part 3 will describe the
r=maining features of the organ —

ET1 FEBRUARY 1983

A fully-expanded version of the organ containing all of the features mentioned in

the text.

the rhythm and automatic
accompaniment (comprising 16
modern rhythms), speed and
volume controls and a down beat
indicator; the rhythm section voices
{bass drum, tom-tom, claves, snare
drum, long and short cymbal,
cymbal strike tone and selectable
handclap); plus the automatic
features, which include single finger
chord (12 major, 12 minor, 12
seventh, 12 minor seventh) with
latch for chord control, lower
manual memory, long and short
chord modulation, and choice
between two independent bass

patterns per rhythm or constant
bass.

Keyboard Operation

As can be seen from the
keyboard circuit diagram, utilisation
of the M208 with its ‘matrix
scanning’ switching results in only
17 connections being required for
the 44 notes on the upper
keyboard. This is achieved by
sending the 12 scanning outputs (F1
to F12), active low, from the M208
pins 21 to 32 through diodes to
single key contacts such that all C
notes are supplied from the same ‘
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Fig. 1 Circuit dia;

FROM
M108 IC

- MANUAL
TRIGGER

ram of the keyboard scanning and audio generating circuitry, IC2a and b and associated components, IC5,

6a, and 7a and all their associated components are not used in the basic version, nor are pins 7, 13, 14 and 12 of IC1, but
have been drawn anyway to save re-drawing the entire circuit next month.

+12V
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2mM2

O GLIDE

D13
Fig. 2 The clock generator and vibrato circuitr

are not included in the basic version.

y (left) and the master reset circuit (right). D13, D14, R34 and the EXP1 sockets

pin, all D notes from another pin
and so on. Keyboard data is
collected and returned to the M208
on five separate buss bars, three of
which contain a full octave of data
(B3, B4, B5), one contains data on
the lowest seven notes (B2) and the
other (B6) contains only information
concerning the state of the highest
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C key. The B6 line is also used
elsewhere for function switching
within the M208 as will be shown
later.

The M208 control scanning as
well as its analogue (audio) outputs
are derived from a 1 MHz clock
which is input to pins 39 and 40.
The clock is obtained from three

inverters within 1C6 along with C19,
R35 and the preset pot PR2. Since
PR2 controls the clock frequency it
is also used as the master tuning
control for the whole organ.
Transistor Q3 and its associated
components C14, C15, R26, R27,
R28 and R29 and the preset pot PR1
form a low frequency oscillator
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Fig. 3 The filtering and output circuitry for the basic organ.
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(approximately & Hz) which, when
enabled performs as the vibrato
oscillator. It is enabled when +12 V
is switched from the Vibrato switch
through R30 to the analogue switch
IC8a. This causes the emitter of Q3
to be connected directly to ground,
increasing stage gain and causing
the circuit to oscillate. This 6 Hz
sine wave is coupled via C17 and
R32 to the 1 MHz clock resulting in
frequency modulation of the clock
frequency, ie vibrato. PR1 sets the
vibrato speed.

When a key or keys are
depressed, the keyboard data is
nput to the M208 ‘B’ lines. The
-hip debounces and decodes this
switch information internally and
sutputs the relevant note
“requencies to pins 16, 17 and 18.
Tnis analogue information appears
=z current outputs, such that the
~ote frequencies which appear on
=~ 18 are exactly twice those
zzoearing on pin 17 which are in
z_n exactly twice those on pin 16.
Tese outputs constitute the 4', 8’
==2 16’ pitches respectively and are
s=nt directly to op-amps 1C3 and
I+ which act as current-to-voltage
camverters as well as providing a
zz-wenient low impedance source
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for feeding the filter circuits.

The outputs from these op-amps
are square wave signals in the form
required for filtering or voicing. This
square wave with a duty cycle of
50% contzains only odd harmonics
and is suitable for only the flute
type voices. Other voices require
both odd and even harmonics and
this is obtained by ‘staircasing’ the
three square waves in the ratio of
the resistors R11-13 connected to
IC3b in the voltage follower mode.
Since the largest element of this
waveform is at 16’ pitch, it is
referred to as the 16’ staircase.

Referring back to the input side
of the M208 briefly, the diode D1
connected between F4 and B6 of
the M208 causes the last note or
notes played to remain latched at
the outputs of the M208. This
facility is necessary for the sustain
feature to be described later. It can
be seen that the current-to-voltage
converters IC3 and 4 each have
their non-inverting inputs tied to %
Voo; this is an operational
requirement of the M208 and is
further utilized in the voicing and
preamp section, enbling all the op-
amlps to be run from a single supply
rail.

Non-percussive Voicing

These are mainly derived from
passive low-pass filters and their
selection method is the same. As an
example, for the 8" Flute voice the
8" square wave signal from 1C4a is
applied to the network comprising
R41, R42, C23 and C24. The voice
switch in the ‘off’ position switches
the filter output directly to 3V,
which is used as ‘signal ground’ (as
distinct from power supply ground).
This shorts out the filter output and
so this voice is not heard. In the
‘on’ position the signal is allowed to
pass through R43, which determines
its level relative to the other voices,
into the mixer amp IC10. It can be
seen that for the more complex
voice of the String an 8’ staircase is
made up from R53 and 54 driven
from 8 and 4’ square waves. The
other exception is the Trombone
voice which utilises the 16’ staircase
waveform applied to the active filter
circuit comprising Q1, Q2 and
associated components.

Output Gating

The output from the mixer amp
is fed to IC11 which is an OTA, the
3080E. Its function here is that of a ‘
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voltage-controlled amplifier. Since
the 3080E is actually a current-
controlled device (this being
supplied via R63), it is the voltage
across R64 which will determine the
audio output envelope. It can be
seen that the base of Q4 is fed via
R68 from a signal called KPS, short
for Key Pressed Solo. This is a
control signal developed within the
M208 which is normally high (+12
V), goes low (0 V) when any key is
depressed and remains low until all
keys are released. So, with no keys
depressed, Q4 is saturated, its
collector low and therefare no
current is supplied to the OTA.
Although the audio from the last
notes played is still present at the
input of the OTA (due to the
latched output facility being enabled
on the M208), it is allowed to pass
no further and no voice is heard.
However, when a key is depressed,
Q4 collector goes high and charges

through R65 and Q4, which is

longer and consequently a sustain

C30 via D15: current is supplied saturated again. The result is that is applied to the OTA and
through R63 to the OTA resulting in  the OTA ngShUt off and no audio ff?g(;j&!ljii Ideci?fls: gragutaily. Tlﬁe
audio appearing at its output. When passes. If the sustain is switched on output of IC11 is connected to

the key is released, EESSU”"'”"‘S,Ehe the same process take place except IC12a, the output amplifier/mixer.
sustain switch to be in the ‘off that the discharge path is through Overall volume is set by preset PR4,
position, C30 is discharged quickly R64. Now the discharge is much ETI

STEP ELECTRONICS .o

FRG7 OWINERS ARE COING —

DIGITAL AND SIDEVwWAYS
And you can join them by fitting our CUSTOM DESIGNED DFC?7 digital With our new FM? adaptor module, you will be able Lo recelve sideways

frequency counter. The DFC7 is specifically intended for use with the FRG7 madulation (F.M. as it Is otherwise known). Our superb state of art F.M

and gives a rock steady unambiguous readout on all bands. The counter detector uses the very latest 3359 chip from Motorola, and has a builtin I.F,

uses up to date microchip circuitry and has two crystal controlied filter and a variable squelch control for noise free monitoring. Although

oscillators for spot on accuracy. Signal frequency is computed from the specially designed with the FRG? in mind, it will happily work with other

receiver oscillator and Is displayed on a bright green florescent read-out, receivers or transcelvers with a 455kHz |.F. amplifier. The EM7 will add a

Connection to the FRGT Is very simple. It is not necessary to drill any holes whole new dimension to your listening activities. You will of course be able

and only one wire has to be connected to a well marked test point on the to follow legal C.B. contacts but you will aiso hear the exciting D.X. being

FRG? P.C. board. The DFC7 is supplied as a complete kit using high quality worked by amateurs on 10 metre F.M, Used in conjuction with our DFC7

compaonents and ready drilled fibrealass P.C. board. or as a complete and counter, you can accurately tune to a specific CB. or amateur channel and

tested module, ; s0 be sure that you will not miss whatever goes on,
SRX30 and SSR/1. The DFC? can be used with these receivers Please mark Kit Price £9.95 Tested Module £14.95 P4P £ 00 (VAT Inc.)

your order DFC7/30. Kit Price £14.95 Tested Module £19.95 For F M._reception on receivers with any | F up to 50mHz,, the FM 42is

P&P E£2.00 (VAT Inc.} the answer to all your problems, Please state frequency required when

Case A matching drilled and punched case for counters £4.95 ordering

(P&P £1.25 (VAT Iinc.) Kit Price £14.00 Tested Module £19.00 P&P £1.00 (VAT inc )

AFM 4 A Complete HI-Fl Tuner with digital frequency read-out. The AFM 4 i acomplete LW./M.W and Stereo V. H.F. receiver module which
. was made for a famous U.K. manufacturer, The module Is fully tested. all you have to dois connect 12 voltand an aerial. If the AFM 4 Is
== usea with our DFC 4 you will have an accurate digital frequency read out wherever you are tuned.

DFC 4 AFM 4 Module Price £14.00 P&P £2.00 (VAT inc.) DFC 4 Kit £12.00 P&P £2.00 (VAT inc.)

AFM & and OFC 4 combined price £22.50 P&P £2.50 (VAT inc.)

' Due to popular demand we have desianed 3 P.C.B. to 433mHz POWER MODULE_ This v rmod
B2 e B e e £ 58l | 70CMS O B B S L Yury heat fowes madule
LINEAR  his will produce 120 W on most bande or 100w fro: PA DOWET SUPPIY, SOMW Of INDUt will produce 5 Watts output
& PCB 15 MHz to 30 mHz ) F8.  only€7.25 PP 750 (VAT inc)

01 - Price 2 off 2 N6456 & P.C.B. £17.50 P&P £1.75 (VAT inc)

TIMOTHY EDWARDS MIK2 143 mHz PRE-AMP
HEAR IT LIKE YOU NEVER HEARD IT BEFORE
We are proud to announce that the well known R.F. consultant Timothy Edwards has given us the exclusive marketing rights to his new 2 metre pre-amp.
Timothy Edwards R.F. desians are used by British Telecom amongst others and so YOu can be sure that this pre-amp will perform to perfection. It employs the
Incomparable BF981 which has a better noise figure at 2 M. than the often used 35K88. spec. Size (tiny) 3dmm x 9mm x 15mm (same as Mk1) Noise figure 1-0db
Gain26db  KIt Price E4.95 (inc. VAT & P&P)

mHz PoutW PinW Vvolts Price Not 35K88 but BF981 Better 2 M noise figure -
2N6456 30 60 1-25 - inc. inc. 1
TRANSISTOR i &3 87 15 S5 gy, st tlanind e Wiaai¥iie osn BARGAINS
. Send 35p for further-detalls and specificatlons of any of the above modules or components
Timestep Electronics Ltd., Egremont Street, Glemsford, Sudbury, Suffolk.
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T.V. SOUND TUNE

In the cut-throat world of consumer electronics, one of the
guestions designers apparently ponder over is “'Will anyone
notice if we save money by chopping this out?”’ In the
domestic TV set, one of the first casualties seems to be the
sound quality. Small speakers and no tone controls are
common and all this is really quite sad, as the TV compan-

ies do their best to transmit the highest quality sound.

Given this background a compact and independent TV

tuner that connects direct to your Hi-Fi is a must for quality
reproduction. The unit is mains operatad.

This TV SOUND TUNER offers futll UHF coverage with

5 pre-selected tuning controls. |t can also be used in conjunct-
ion with your video recorder. Dimensions: 1
E.T.l. kit version of above without chassis, case and hardware, £12,95 plus £1.50 p&p.

+ £2.00 p&p.

£22.95

BUILT AND
TESTED

13" x 8% " x 3%"".

PRACTICAL ELECTRONICS
STEREO CASSETTE
RECORDKEI_I?_

£32.95 + £2.75 p&p.

» NOISE REDUCTION SYSTEM « AUTO STOP « TAPE
COUNTER » SWITCHABLE E.Q. « INDEPENDENT
LEVEL CONTROLS » TWIN V.U, METER ~ WOW &
FLUTTER 0.1% » RECORD/PLAYBACK I.C. WITH ELEC-
TRONIC SWITCHING « FULLY VARIABLE RECORDING
BIAS FOR ACCURATE MATCHING OF ALL TAPES

Kit includes tape transport mechanism, ready punched and
back printed quality circuit board and all electronic parts.
i.e. semiconductors, resistors capacitors, hardware top
cover, printed scale and mains transformer, You only supply
toider and hook-up wire, ——
Featured in April issus P.E. -~ SPECIAL OFFERI
Reprint 50p. Frae with kit. { £31.00 plus £2.75 pip
Self assembly simulated wood \__EQMNEW with ca;e
cabinst - £4.50 + £1.50 p&p.

PERSONAL LS AMP KIT

Amplifier for your
personal stereo
cassette player as
featured in January
issue of Everyday
Electronics, Turn
your parsonal starao
into a mains power-
ed home unit.

Parts: Stereo power amp PCB with all components, £3.50 +
75p p&p. Power supply unit, £1.95 + £1.50 p&p. Pair of
4" eliptical speakers, £1.50 the pair, + £1.00 p&p. input &
output sockets & plugs, £1.50. Recommended case (for the
power supply and amp only), £2.95 + 80p p&p.

P&P inclusive price of £1.75 for two or more articles.

BSRRECORD DECK

Manual single play record deck with auto
return and cueing lever, Fitted with stereo
ceramic cartridge 2 speeds with 45 rom
spindle adaptor ideally suited for home or
disco.

13""x 11" approx, £12.95 +£1.75 p&p

SPECIAL OFFER! Replacement stereo cassette tape heads —
£1.80 ea. Mono £1.50 ea. Erase 70p ea. Add 50p p&p tc order.

STEREO TUNER

This easy to build 3 band sterec AM/FM tuner kit & designed
in conjunction with Practical Electronics {July '81 issuel

For ease of construction and alignment it incorporates three
Mullard modules and an |.C. IF. System,

FEATURES: VHF, MW, LW Bands, interstation muting and
AFC on VHF_ Tuning meter. Two back printed PCB's. Ready
made chassis and scale. Aerial: AM - ferrite rod, FM - 75 or
300 ohms. Stabalised power supply with ‘'C’ core mains trans-
former. All companents supplied are to P_E. strict specificat-
ion, Front scale size: 107" x 2%" approx. Compiete w:tn
diagram and instructions

£17.95

Plus £2.50 p&p

Salf smsemibiy simulaiead wood
cabine
Finsh s

£350Plus £1.50 0 &"

125W HIGH POWER AMP

KIT BUILT
MODULES £10.50 £14.25
+£1.15 p&p +£1.15 p&p

The power amp kit is a module for high power applications
- disco units, quitar amplifiers, public address systems and
even high power domestic systems. The unit is protected
against short circuiting of the load and is safe in an open cir-
cuit condition. A large safety margin exists by use of gener-
ously rated components, result, a8 high powered rugged unit.
The PC board is back printed, etched and ready to drill for
ease of construction and the aluminium chassis is preformed
and ready to use.

Supplied with all parts, circuit diagrams and instructions.

ACCESSORIES: Suitable mains power supply kit with

transformer: £8.50 plus £2.00 p&p.
Suitable LS coupling electrolytic: £1.00 plus 25p p&p.

SPECIFICATIONS:
Max, output power (RMS): 125W,

Operating voltage (DC): 50 - 80 max.

Loads: 4 - 16 ohms.

Frequency response measured @ 100 watts: 25Hz - 20KHz.
Sensitivity for 100 watts: 400mV @ 47K,

Typical T.H D, @ 50 watts, 4 ohms: 0.1%.

Dimensions: 205 x 90 and 190 x 36 mm

Hi-FI SPEAKERS AT BARGAIN
PRICES

GOODMANS TWEETERS
hm soft dome radiator tweat-

5 V' for usz in up 10 40W
sy¥si2ms; with 2 alement crossover.

£3.95 each (p&p £1) ¢

PRACTICAL ELECTRONICS
CAR RADIO KIT sEREs

2 WAVE
BAND
MW - LW

*+ Easy to build
+ 5 push button
tuning + Modern design
+ 6 watt output » Ready etched
and punched PCB » Incorporates suppression circuits.

Ali the electronic components to build the radio, you supply
anty the wire and the solder, featured in Practical Electronics
Atarch issue. Features: pre-set tuning with 5 push button
aptions, black iluminated tuning scale, The P.E, Traveller has
2 6 watt output neg ground and incorporates an integrated
Z:rcuit output stage, a Mullard IF Module LP1181 ceramic
Sizer type pre-aligned and

=sembled, and a Bird pre- £12.g5
a‘zned push button tuning unit, Plus £2,00 p&p,

BIRD AUDIO STEREO CAR RADIO BOOSTER
Tc boost your car radio or radio
—sssette to 156W rms per channel. £9.95 + £1.50 p&p.

SPEAKER KIT

2WAY 10 WATT

8" bass/mid range and 3¢
tweeter. Complete with screws
wire, crossover components
and cabinet. Al wood pra-
cut — no cutting required
Finish - chipboard covered
wood simulate, size 14%' x
8%"x 4", PAIR for ONLY

£12.50 pius £1.75 p&p

£6.95 pair (p&p £1.50)

35 WATT MICRO 2-WAY SPEAKER SYSTEM

Unit comprises one 50w (4''app.) Audax
soft dome tweeter HD100. And one
5" Audax bass/midrange 35w
driver HIF11JSM.
Complete with 2

element crossover,
Total impedance

of system 4 ohms.

£8.95

PER SET + £2.70 p&p.

MONO MIXER AMP

Ideal for Church £45.00

hatls & Club houses
+ £2.00 p&p

50 WATT Six individually mixed inputs for
two pick ups (Cer. or mag.}, two moving coil
microphones and two auxiliary for tape tuner,
organs, etc. Eight slider controls - six for level
and two for master bass and treble, fourextra
treble controls for mic. and aux, inputs. Size:
13%"'x6%' 'x3%’* app. Power output 50 watts
R.M.S. (cont.) for use with 4 to 8 ohm speak-
ers. Attractive black vinyl case with matching
fascia and knobs. Ready to use

Matching AKG Microphone to suit {with speech and music
filter), Complete with lead. ONLY £9.95 plus 75p p&p.

Al mail to:

21E HIGH STREET, ACTON, W3 6NG.

Nzte: Goods despatched to U.K. postal addresses only.
A4 items subject to availability. Prices correct at

AT 10/82 and subject to change without notice.

Zease allow 7 working days from receipt of order

Tor despatch, RTVC Limited reserve the right to up-

Telephone or mail orders by ACCESS welcome.

[B][T}v][c]

date their products without notice. All enquiries send
S.A.E.

ALL CALLERS TO: 323 EDGWARE ROAD,
LONDON W2. Telephone: 01-723 8432.

(5 minutes walk from Edgware Road Tube Station)
Now open 6 days aweek 9 — 6. Prices include VAT.




HOME LIGHTING KITS
These kits contain sil recossary componarts and hull
Instructions & re dewigned to reploce & standard wall
witch and contro up to 300w, of lighting.

TOR300K Remote Control  £14.30
Trlr:r:rlnarfurm- £4.20
Touchdimmer £ 7.00

Emndon’:imr 2-wmy £2.00

switching for TD300K
RotaryControfied £ 3 50 [:]

Dimmer

HOME CONTROL CENTRE
This New Remote Control Kit enables you to
control up to 16 differant li any-

MINI KITS
MK1 TEMPERATURE

AT

Uses LM3811 IC 1o sense tempers-
ture (B0°C max.} and riac 1o switch
heatar, TKW £4.00
M2 State Relay
Idenl for switching motors, lights,
heaters, wstc. from logic, (?
golno_:d“dwt:lmum ":19"-'9’ -wm& .

i out trisc
mn&"m-rmv

isplays an ambﬁa voltsge on &
linear 10 slemant LED dh;?w as 8
bar or single dot. Ideal for tharmo-
metars, level indicators, stc. May be
stacked to obtain 20 to 100 slamant
displays. Requires 5-20V supply,

MiXA PROPORTIONAL £4.50
TEMPERATURE CONTROLLER

Based on the SL441 zerp voltage
switch, this kit may be wired to form

8 "burst fire® powsr controller,
onabling the temperature of an an-

closure to be maintained to within
0.5°C. Max. load 3KW E5.55

TIMER
Basad on the ZN1034E Timer IC this
kit will switch s maine load on for off)
fo tima 20 S

where in the house from the comfort of your
armchair. The transmitter injects coded
pulses into the mains wiring which are
received iver modules d
the same mains supply and usad to switch on
the appliance addressed. Receivers are
addressed by means of & 16-way keyboard,
followed by an on or off command. Since
pushing buttons can becoma rather boring,
the transmitter also includes a computer
C8 80 you can programme your favour-
its micro to switch lights, heating, alectric
blanket, make your coffee in the moming,
stc., without rawiring your housa, JU.
THINK OF THE POSSIBILITIES. The KIT
includes ell PCBs and compaonents for ons
gin?;nhth:r and two receivers, plus a drilled
ox for the transmitter.
Order ss XK112. £42.00

Additional Reclevers XK111 £10.00

ELECTRONIC LOCK KIT XK101
This KIT contains & purpose designed lock IC,
10-way keyboard, PCBs and all components
ta construct a Digital Lock, requiring a 4-key
sequence to open and providing over 5000
different combinations. The open saguence
may be easily changed by means of & pre-
wired plug. Size: 7 x 6 x 3 cms. Supply: 5V to
16 V do. st 40uA. Ouput: 750mA max.
Hundreds of uses for doors and garages, car
anti-theft davice, electronic equipment, etc.
Will drive most relays direct. Full instructions

supplied- — ONLY £10.50

Electric lock mechanism for use with latch
locks and above kit
e £13.50

oJ 3NOTEDOORCHIME J 2

Based on the SABOB0O IC the kit is supplied with all
components, including loudspeaker, printed circuit
board, a pre-drilled box (96 x 71 x 35mm) and full
instructions. Requires only a PP3 9V battery and push-
switch to complete. AN IDEAL PROJECT FOR
BEGINNERS. Order as XK 102 £5.00

DVM/ULTRA SENSITIVE
THERMOMETER KIT

This new design s besed on

the ICL7126 (a lower powsr
vafsion of tha ICL7108 chip)
and 8 32 dight liguid crystal
display. This kit will form the
basiz of & digital multimatar
{only a few ndditional resistors and switchas

XK113 MW RADIO KIT
Based on ZN414 |C, kit includes PCB, wound asrial and
crystal earpiece and all components to make a sengitive
miniature radio. Size: 5.5 x 2.7 % 2cma, Requiras PP3
9V battery, IDEAL FOR BEGINNERS, £5.00

COMPONENT PACKS

PACK 1 650 Resistors 47 ohm to 10 Mohm — 10 per
value £4.00

PACK2 40 x 16V Electrolytic Capacitors 10uF to
1000uF — 5 par valua £3.25

PACK 3 60 Polyester Capacitars 0.01 to 14F/250V —

5 per value £5.55
PACK 4 45 Sub-miniature Presets 100 ohm to 1 Mohm
PACK 5 30 Low Profile IC Sockets 8, 14 and 16 — pin
— 10 of each £2.40

— 5 per value £2.90
PACK 6 25 Red LEDs (Smm dia,) £1.25

Have you got our FREE ORANGE CATALOGUE yet?

NO?! Send S.A.E. 6"
It's packed with details of all

9" TODAY!!
r KITS plus large range

of SEMICONDUCTORS including CMOS, LS TTL,

linear, microprocessors and memories, full range of
LEDs, capacitors, resistors, hardware, relays, switches
etc. We also stock VERO and Antex products as well
as books from Texas Instruments, Babani and Elektor.

ALL AT VERY COMPETITIVE PRICES.

ORDERING IS EVEN EASIER — JUST RING
THE NUMBER YOU CAN'T FORGET FOR
PRICES YOU CAN'T RESIST.

9=-6-7 8-9-10

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

ars required—details supplind), or & sensitive
digital thermometer (-50°C 1o +160°C)
mading to 0.1°C. Tha basic kit has &
sansitivity of 200mV for a full scals raading,
autormatic polarity Iindication and an ulirs
low power requirement—giving a 2 yoar
typical battary [ifa from e standard 8V FP3
when used 8 hours a day, 7 days 8 week,

Price £15.50
DISCO LIGHTING KITS

DL 1000K

This value-for-money kit fea-

tures 3 bi-directional se-

quence, speed of sequence

and frequency of direction

“hange, being variable by means of poten-
tiemsteis and incorporates a master dim-

ing cortral £14 so
DLz100K

A lower cost version of the itiave Toiturring
undirectional channel saquence with s
variable by means of a yirn.= 1. 0
switched only ar mains -

1o reduce radio interferance te T

LM,
Optional opto input DLA1 Only £8'°o

Allowing audio {"“beat’) — light GOp
response.

DL3000K

This 3 channe! sound to fight kit features
zero voltage switching, automatic level con-
trol and built in mic No connections to
speaker or amp required. No knobs to adjust
— simply connect fo mains supply and

tamps. (1Kw channel) onl £1195
“OPEN-SESAME"

The XK103 is a general purpose infra-rad trans.
mitter/recaiver with one momentary {normaily
opan) relay contact snd two latched transistar
output. Designed primarity for controlling
motorised garage doors snd two auxillary out-
puts for drive/garage lights st o range of up to
4011, The unit also has numarous applications
In the homs for switching lights, TV, closing
curtains, etc. ldasl for aged or dizsbled
reong.

he Kit comprises a maing powsered receiver, a
four button transmitter, complets with pra-
drilled box, requiring @ 9V battery and ona
opto-isolated solld state switch kit for intar-
facing the receiver to mains sppliisnces, As
with: all Gur kits, full instructions are supplled.

ONLY £23.75

LCD 3% DIGIT MULTIMETER
16 ranges including DC voltage (200 mv-1000v) and
AC voltage, DC current (200 mA-10A) and resist-
ance (0-2 M) + NPN & PNP transistor gain and
dinde check. Input impedance 10M, Size 155 x
B8 x 31mm. Requires PP3 9V battary.

st leads included mm

REMOTE CONTROL KITS

MKS

Puised infra red source complete with hand-held plastic box. Requires a 9V battery. £4.20
MK7 INFRA RED RECEIVER ) v

Single channel, range approx. 20ft. Mains powered with a triac output to switch loads up to 500W
at 240V sc. £9.00 [RCS00K —Special Price for MK6 and MK7 togather £12.50

THE MULTI-PURPOSE TIMER HAS ARRIVED

Now you can run your cantral heating, lighting, hi-fi system and lots
more with just one progrsmmable timer, At your selection it is
designed to control four mains outputs indepandantly, switching an
and off at pre-set times over a 7 day cycle, e.g. to control your central

heating (includi

times for weskends), |ust

connect it to yw’r syatam pmqramme' and sat it and forget ji—the

clock will do the rest.

FEATURES INCLUDE:-

* 0.5 LED 12 hour display.

* Day of week, amypm 2nd output status indicstors.
* 42010 voltage switched mains outputs.

* S(V60Hz mains oparation,

RED
Based on the SL490, the kit includas ail components to make a coded transmitter and o
ires = 8V (PP3) battary and keyboard. 8 x 2 x 1.3cms dES.rgivJ
MIK10 18-WAY IEYGOME)
For use with MKS and MK18 10 genarata 16 different codes for decoding by the ML328 or ML926
recsiver (MK 12} kit, £5.40
MK11 10-Channel + 3 Analogus o/p IR Receiver
Based c:’nIMLB:hfidmr :C. IFLg;tium inrlud;: onistandby oulput, oggie, control of voluins,
tone and lam, 5. Inclu s own maing au i £
MK12 16-CHANNEL IR RECEIVER- il o 1
For use with MKS kit with 18 aniofr ‘autputs, which with further interfzce circuitry, such as relays
or triacs, will switch up to 16 itame of i on of off y. Latched or
ﬁr‘u- leass uimn ordaring. Includes its own mains sy

13 11-WAY D For use with MKS, MK18 and MK11 E?tjs
MK 16 Maine Powared IR Transmitter
leains pou'a‘\rerodllncrhmminuuus oper;ﬂun ~ single cl;mr!ner. for applications such as burglsr
alarms, automatic door openars, sle. Range approx. 6 ft i
MK1712Vd.e IRR i i =
For usa with MKS or MK18, Relay outout with DF 3 Amp change-ovar contacts, miay be used as
e, mamantary or *hreak beam" receiver. Oparstes from B-13V d.c. £3.50

* Battory backup saves stored programmes and continues
tima kesping during power failures. (Battery not suppliad),
Display blanking during power failurs 1o conssrve battary poveer
18 programme tima sats.
Powarful “Everyday” function snabling output
to switch every day but use anly ons time sat.
Useful “slsep” function—surna on cutput for one hour.
Diract switch control enabling output to be turned on
i ly or after a ified time interval

* 20 function keypad for p o entry,

* Programme verification st the touch of & button

(Kit includes all components, PCS, assemnbly
and programming Instructions). ORDER AS CT5000

For a detailed booklet on
remote control — send us 30p
and S.A.E. (6" x 9”) today.

Similar to MKB but with range of approx. 60ft, £6.20
Ancilla Solid Ralay

ary Kits : M
Opto-isolated with zarg voltage switching. No. triac supplied. £2.60
MK1S DUAL LATCHED SOLID STATE RELAY '
COm:?nses 2 x solid state releys and Iateh for une with momantary
version of the MK 12, 2 output trincs required (not supplied). £4,50

24 HOUR CLOCK/APPLIANCE TIMER KIT

Switches any applisnce up 1o 1kW
on and off at present times once par
day. Kit contsins: AY-5-1230 IC.
0.5 LED display, mains supply,
display drivers, switches, LEDs,
triacs, PCBs and full instructians.

... £14.90
£17.40

CT1000K Basic Kit .....ccocc..ooeervverireonnrernne.
CT1000K with white box (56/131 x 71mm)
{Ready Buitt)

Add 55p posisge & packing +15% VAT to total,
Overseas Customers;
Add £2.50 (Europe), £6.00 (s|sewhare} for pap.
Send S5.A.E. for further STOCK DETAILS.
Goods by return subject to availability.

OPE 9am to 5pm (Mon to Fri)

10arm to 4pm (Sat)

EALINGANORTH
IRCULAR Rp =~

ALL PRICES
EXCLUDE VAT

JY NOLSOR

11 Boston Road e
London W7 3SJ T OV 8795794 chGISE

01-579 2842 TECHNICAL arren spea

i § ACCESS
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weicome
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SAVE £4.25 by receiving
a FREE magazine binder

ubscrine to CFHIIIES

INTERRATIONAL

It's true, by subscribing to Electronics
Today International you will not only
receive your personal copy direct to
your door for a whole year but also
have a superb A S P magazine binder
in which to keep your copies AND IT'S
FREE!

All you have to do to receive your FREE
binder is book a new subscription or
renew an existing subscription to
Electronics Today International before
30th April 1983. What could be
simpler? Normally priced at £4.25,
these attractive binders will hold
approximately 12 issues of Electronics
Today International. Not for you any
longer the chore of having to track
down dog-eared copies of your
favourite magazine, instead you will
merely go to your bookshelf and they
will be waiting for you in pristine
condition.

Don't miss out on this outstanding
offer — subscribe today and receive
your FREE binder within 14 days of
your order being received.

e e R e T R =E e — 1
i SPECIAL OFFER |
| I am enclosing my (delete as necessary) |
Cut out and SEND TO : Cheque/Postal Order/International Money
| / (=77 ? Order for £ I
% H_@HFM% M {made payable to ASP Ltd) =
WD : OR
| 513, LONDON ROAD Debit my Access/Barclaycard * I
y ! ‘delet r
I THORNTON HEATH, 855 2GR |
| SURREY, CR4 6AR msetcardno. ] | | [ [ [ 1T VT I 1T 1T T T T T7] |
: ENGLAND. Please use BLOCK CAPITALS and include post codes I
| Please send my free binder and |
| commencehrr;z personal subscnl'lptlon to Name (Mr/ Mrs/ Miss) ... |
! witl e ssue elete accordingly l
: SUBSCRIPTION £13.15 for 12 Issues Bddress . ........ ... e |
RATES UK [
(hck D o E1 6-95 for 1r2fa|ssueé ......................................................... l
overseas surface
Il LIETEROr12IUES | e e i e A e R R l
Alr Mall @ |
Signatuze I . sy k. L B e, gL S0 LS |
Dateg. .. L oo g A VS 0 T 1 Y. YW K I
e R s S R S S, B S G R R —l
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DESIGNING MICRO
SYSTEMS rart 7

To conclude the series, Owen Bishop takes a brief look at the
two main ways in which information may be stored and

retrieved by the microcomputer.

hile the micro is in use, a lot of information may
W be held in ROM and in RAM. When the power is

switched off, all the information in RAM is lost.
This might consist of programs, tables of data, and infor-
mation of various other kinds. If we want to retain this in-
formation for use on a future occasion, it must be stored in
a form in which it can easily be put back into RAM when
required. For certain applications RAM is not large enough
to hold all the information we have to deal with. A
business might be running a data-base program and re-
quire access to names and addresses of thousands of
customers. These cannot be held simultaneously in RAM,
so they must be loaded in and dealt with batch by batch. A
complicated program may be too long to be held in RAM,
but can be broken down into sections which are loaded
individually for use when required. Some system of
transferring information into and out of the micro is
therefore almost essential.

The two methods of storage most commonly used
involve transferring the information to a magnetic
medium. Almost all micros provide a means of transferring
information between RAM and a cassette tape. The other

method makes use of a plastic disc coated on one or both
sides with magnetic material. This is often referred to as a
floppy disc, to contrast it with the hard disc which is often
used with minicomputers but (at present) rarely with
micros. Discs are made in two standard sizes, 8” and 51~
in diameter. The smaller of these is the kind most often
used with micros and is more correctly described as a
diskette. Diskettes of even smaller diameter are now being
produced, most notably for the ZX81 and Spectrum
microcamputers (the Sinclair Microdrives).
Tape Measures

Information is stored on tape in the form of a square
wave. Successive regions of the tape are magnetised in
one direction or the other. The prime requirement is for a
tape with low noise and freedom from blemishes. With an
audio tape the occasional region with faulty coating makes
little difference to the sound, but when the tape is being
used for recording binary digits, such a ‘drop-out’ may
convert a O to a 1 or the other way about, rendering the
recordinﬁ nonsensical from that point onward. Although it
is possible to use ordinary tape for recording computer
programs, most people prefer to use specially tested

D-TYPE
FLIP-FLOP
741L8175
+5V O—"\N\NA— CLEAR
DOO Dp Qg ANAN ')
E;?] L
DATA BUS TO CASSETTTE
é RECORDER
D1 (@] D1 01 . ——) OV
Q,
CLOCK
FROM §
ADDRESS O
DECODER
ov o

Fig. 1 Typical cassette output circuit (based on the TRS-80). Data is transferred to the outputs Q and 6 when the clock input is
made low. It is then latched until the next write operation. The resistors are chosen to give suitable output levels with different

combinations of outputs from the flip-flops.
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FEATURE

D0=1,Qp=1 2ms
¢D1=0,61=1 5 1 mS =
- —"1
D0=0,Q047=0
fo1=o,61=1
R T v —
| 1 | | | I | |
| DO =0,Q,= % } | I I
| | " p1=1,8-=
I ! | | | | |
| | | | | | | |
‘—v—" %(_J Lﬂ_) \.__Y_/
| sSTART NO MIDDLE | START MIDDLE | sTART
PULSE PULSE
LS 7\ J

THIS BIT IS A0’
Fig. 2 The coding of the bits in the TRS-80.

v
THISBIT IS A "1’

‘digital’ tapes which are guaranteed free from such
defects. They are usually supplied in shorter lengths than
audio tapes. For example, C10 and C15 are two
commonly available lengths. A program of 16K (or slightly
longer) fits into a single side of such a tape when recorded
at tﬁe standard rate of 300 baud. If your program is longer
than this, you will pyobably prefer not to wait as long as 10
minutes or a quarter of an hour to load it and will be
thinking of investing in a disc drive.

Figure 1 shows the circuit of a typical cassette output
circuit. It occupies a single address in the memory stage of
the computer. Data is fed to it as a series of Os and 1s and a
corresponding voltage is fed to the recorder. In the
example shown, a positive voltage represents 1, 0V
represents 0. In the absence of a signal the output voltage
is one half of the ‘1" level. However, there is little
standardisation of microcomputer outputs to cassette
recorders, and there are many variations on this theme.

All micros record and load the data serially, that is to
say, one bit at a time. Before a byte of information is
recorded it is broken down into its eight bits and each bit is
sent separately to the cassette output circuit. Methods of
coding the information vary widely from one micro to
another. This is why it is almost impossible to load one
micro with a program saved on a machine of different
make.

Bits And Blips

Not only does each micro have its own system of
formatting the tape — the way it begins and ends each
transmission of data — but the 1s and Os may be
represented in several different ways. The TRS-80, for
example sends data at the rate of one bit every 2 mS (500
baud). It indicates the beginning of each bit by a ‘start
pulse’ or ‘blip’ as in Fig. 2. This is a short swing to high,
then to low and finally a return to the ‘no-signal’ level. If
the bit is a 0, no further signal is sent. After 2 mS the next

olip’ indicates the start of the next bit. If the bitisa 1, a
nlip is sent exactly 1 mS after the start pulse.

When the tape is played back the signal is taken in
imrough a circuit as in Fig. 3, where the ‘blips’ are
zetected. Though they do not have exactly the same form
zs the original signal, the timing is the same and this is all
at matters. The micro is programmed to wait until a
signal is detected and to sample the input exactly T mS
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later. If a signal is detected at this stage too, the bit is taken
to be a 1. If no pulse is detected, the bit is taken as a 0. It
then awaits the arrival of the next signal to indicate the
beginning of the next bit. At each stage it stores which kind
of bit (0 or 1) it has received. When it has received eight
bits these are assembled into a byte and stored in RAM. If a
flaw in the tape causes a bit to be missed, or an extra bit to
be recorded, this upsets the decoding of all bytes for the
remainder of the recording. An incorrectly-read bit may
alter only the byte it is part of. This too can affect the
interpretation of the whole of the remainder of the
recording, especially if the recording is a machine-code
program.

Another system of recording data depends on
frequency shift keying (FSK, for short). This method is also
used in transferring data from one micro to another by
wire. Two standard frequencies are used, one of them
having perhaps twice the frequency of the other. When
we say ‘standard’” we mean standard for that model of
micro, but for tape recording different makes of micro
almost invariably work to different standards. A 0 is
represented by a short tone burst of one frequency and a 1
by a burst of the other frequency. On playback (or on
receiving the transmission over a line) the computer can
easily measure pulse length and so find out which
frequency is being sent at each instant. This information is
then converted into Os and 1s and assembled into bytes to
be stored in RAM.

Tape Versus Disc

Tape recording computer programs and data files has
some considerable advantages which must be matched
against considerable disadvantages. The main advantage is
cheapness. Within the computer we need relatively
simple output and input circuits. The tape recorder itself
can be a simple and cheap mass-produced model. Many
intending microcomputer owners already possess a tape
recorder, so the only expense is the lead to connect it to
the micro. A sophisticated hi-fi recorder often gives
trouble  owing to its noise reduction circuits
which turn up the volume during periods of no signal, so
feeding the computer with amplified tape noise and
confoundirg its signal detection program. It has often

been said the the cheaper recorder, the better it is for use’

with a micro. However, certain micros give problems
27
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ig. 3 A typical cassette input circuit has an op-amp wired with

TO MICROPROCESSOR

positive feedback so that it saturates and its output swings

Fi
fully in either direction. The data selector is used to send the input from the recorder or from other peripherals such as games

controllers.

“when loading from tape, and make it necessary to set the
playback volume fairly carefully to avoid either too small a
signal or a large signal which saturates the input circuits.

Manual Controls

Provided that the user requires only to save and load
relatively short programs, the cheapness and availability of
cassette recorders outweighs their disadvantages. If a large
amount of data is to be handled and if time is Costly, the
balance of advantage swings firmly toward the disc. One
of the disadvantages of the cassette recorder is that its
‘record’, ‘play’ and tape winding controls cannot be
operated automatically by the computer. They must be
operated by the user, with the inevitable consequence of
making a mistake. At the least, this wastes time and, at the
worst, may cause a valuable program or set of data to be
erased.

The only control which micros have over the recorder
is to start and stop the motor at the beginning and end of
each recording. There is a small relay in the computer
which is connected in place of this ‘on/off’ switch often
found on the stem of a microphone. This relay is
controlled by the MPU, having its own address or
addresses in memory. Usually there is a flip-flop which is
toggled by writing to one address or the other. Figure 4 is a
typical motor-switching circuit. Such a circuit is very
simple and therefore found in all except the very cheapest
micros.

A cassette tape passes over the recording/playback
head at the standard speed of 1 15/16 inches per second
(50 mm/S). At this relatively low speed the rate of
recording is limited to a few hundreds of bits per second.
Consequently it takes several minutes to record a program
which is more than a few kilobytes long. This results in
excessively long delays when running data-bases and
similar programs.

Other problems with tape are connected with the fact
that programs or data files are recorded one after the other
along the length of the tape. Recordings can be played
back only in the order on which they were recordeJ. If
you want to return to a recording which is earlier on the
track, it is necessary to operate the recorder manually,
rewinding it to a position in advance of its new starting
point. This takes time and is a tedious operation even with
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the aid of the footage meter. If the item of data you need is
part of a long recording, you have to play the recording
through from beginning to end to retrieve the single item
you need.

Discs have none of these disadvantages and are
altogether more reliable than cassette tapes. On the other
hand, a disc drive is considerably more expensive than an
ordinary cassette recorder, But if we abandon the idea of
cheap data storage, we can take advantage of the best
available technology and design a device which is ideal for
its purpose.

Spin A Disc

The recording medium, disc or diskette, consists of a
disc of mylar film coated with magnetic oxide; it may be
coated on one side only or on both sides. The magnetic
head is very close to the disc when reading and writing
data and the disc rotates at high speed, so it is essential to
exclude particles of dust. Even the dust from cigarette
smoke can cause malfunction (another good reason for
giving up — Ed). The disc is therefore sealed in a plastic
sleeve, lined with a textured material which lubricates the
surface of the disc and removes debris. The case has a slot
(Fig. 5) to allow the magnetic head access to the disc. It
also has a small hole through which the sector holes are
visible. These are holes punched in the disc and spaced
regularly around it. There is a fixed number, depending on
the system on which the disc is being used. Commonly
there are 16 such holes, giving a 16-sector disc. The effect
of these is that the tracks on the disc, which are
concentric, are divided into 16 sectors. The disc drive has
a light source located on one side of the disc to shine
through the sector holes as the disc spins around. A
phototransistor on the other side of the disc detects when
a hole passes. This aids the drive in sensing the position of
the disc.

Discs which have holes to mark the sectors are known
as hard-sectored discs. An alternative system has a single
hole for detecting each rotation of the disc but relies on
software for dividgi ng the track into sectors. Such a disc is
known as a soft-sectored disc.

Another phototransistor in the drive is used to detect
whether the disc is ‘write-protected’. There is a notch in
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FEATURE: Micros

Fig. 4 A circuit for operating the cassette motor switch.
When the data input is low, and the flip-flop is addressed, Q
becomes low, the output of the driver goes Eigh, the
transistor is turned on, and the relay is energised. The relay
contacts close and so the cassette motor is switched on.
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RECORDER

75452
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the edge of the case of the disc: light shines through this
notch from below and falls on the phototransistor. The
user may fix a sticky tag over this notch to prevent light
from passing. In this event, the phototransistor is not
activated and the writing action of the drive is inhibited.
This serves to prevent the accidental or intentional
overwriting or altering of data or programs. This is simply a
safety measure: the tag is peeled off should further writing
be required. :

The Faster Format

In a typical disc drive the disc is rotated at a constant
speed of several hundred revolutions per minute. For
example, the Siemens FDD100-5 drive rotates at 300 RPM.
At the middle track, this gives the magnetic material a

MOTION OF HEAD

speed of about 1400 mm/S relative to the head, compared
with 50 mm/S in the cassette recorder. As a result of this
and the physically small size of the read/write head, data
can be recorded and read at 125 kilobits per second.
Reading and writing of data is therefore extremely fast.
There is a delay of one second while the disc comes up to
full speed: the head takes an average of 300 mS to find the
required track and a further 15 mS to settle into position.
After that, data is transferred at the rate mentioned above.
Should the head need to change from one track to
another, as it will if much data has to be transferred, it
takes only 25 mS to move from one track to another.

It is evident from the description above that access to
data is very much quicker and more direct than is the case
with tape. Instead of having to run from one end of a tape

MOTION OF DISC

NS

SLOT IN COVER FOR
READ/WRITE HEAD

APERTURE IN COVER FOR
SECTOR HOLE SENSOR

SECTOR HOLE

NOTCH IN COVER FOR
WRITE-PROTECT SENSOR

- AN

-=——— COVER

CIRCULAR APERTURE IN
COVER FOR SPINDLE HUB

A TRACK (0.33mm WIDE)

— A SECTOR

REGION USED FOR

35 CONCENTRIC TRACKS
Fx 5 ‘See-through’ diagram of a hard sectored floppy diskette in its cover. Normally, of course,

£T FEBRUARY 1983

29

you cannot see the disc itself.‘




FEATURE: Micros

A typical single disc drive unit. The disc (still in its cover) is
inserted in the slot which runs almost the full width of the
case. The LED is lit to indicate when the drive is in
operation.

to the other, the head can go directly to the track, then to
the sector within the track, to find what is required.
Changing from one track to another is effected by a
stepper motor connected to a worm gear which moves the
head radially. The signals from the sector hole sensor tell
the drive when the required sector is in position to be read
from or written to.

Naturally, the operation of the drive cannot be
manual. The drive contains a complicated array of
electronics (see photo) to control the disc, the stepper
motor, the raising and lowering of the head, as well as
those circuits responsible for handling the signals which
are to be put on to the disc or have been taken from it.
Synchronising these operations requires an impressive
amount of logic circuitry: some of the more advanced disc
drives even incorporate a microprocessor to take charge
of the operation. This has several advantages, especially
with a soft-sectored disc. The rate at which the medium
passes the head depends on the radial distance from the
centre: consequently data is more compressed on the
inner tracks and widely spaced on the outer tracks. For
reliability, it is the speed on the innermost track which
limits the maximum rate of data transfer. Using a
microprocessor, it is possible to perform rapid calculations
which allow the drive to vary the rate of data transfer
according to the radial position of the head. Data is stored
at about the same density on all tracks but the outer tracks
can have more sectors, so the overall storage capacity of
the disc is markedly increased.

On the whole, the standard method of storage is
‘adequate. A 51" mini-diskette may have 31 tracks each of
16 sectors, and each sector stores 256 bytes. This gives a
total storage of 124 kilobytes on a single-sided disc.
Double-sided discs store twice this amount, and the
capacity can be further increased by using ‘double
density” discs in which there are almost twice as many
tracks, placed closer together.

Keeping Track Of The Tracks

The disc referred to above which has 31 tracks
available for storage of data or programs also has four
additional tracks reserved for use by the disc operating
system. In order to make efficient use of the disc space, in
which items of data may be continually being written,
replaced, and deleted, it is essential for a large amount of
‘book-keeping’ to be done. The system must know on
which sector of which track each item has been placed.
Items longer than 256 bytes occupy more than one sector,
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so the system must know how to direct the head from
sector to sector to pick up all the data in the correct order.

The reserved tracks contain an index or directory of
the contents of the disc so that the whereabouts of every
item of data is known. The directory also helps the head to
find vacant sectors when a new item of data is to be placed
on the disc. The reserved tracks also hold a special
program, the disc operating program, which is loaded into
RAM when the micro is first powered up. This provides the
instructions for accessing the directory tracks and
obtaining whatever information is required, and for
placing new information on the disc. This program
(provided it is well written, which some are not) together
with the hardware of the disc drive itself, completely
automates the transfer of information between micro and
magnetic storage medium. The operator is almost
unaware of what is happening except for the comforting
clunks and whirrs emanating from the drive. With a well-
made drive and by observing a few simple precautions in
gentle handling of the discs themselves, the reliability is far
higher than with tapes, making this a relatively expensive
but infinitely preferable method of data storage.

In concluding this series, we would like to thank
Cumana Ltd., 35 Walnut Tree Close, Guildford, Surrey GU1
4UN, for helpful information and for permission to
reproduce the photograph of their circuit-board for the
Siemens drive, as adapted for use with the Apple I
computer.

e
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Some of the hardware you get when you invest in a disc
drive. You need another card full of hardware to interface
the drive to the computer.
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is an alternative to AUTOMATIC TEST EQUIPMENT which can be very expensive.
MICRODOCTOR is perfectly adequate for diagnosing faults in microprocessor
boards or computers in the REPAIR SHOP or on the PRODUCTION LINE. Reports
are PRINTED on the integral thermal printer. Tests supported are CHECKSUM,
RAMTEST, WAIT, READ, WRITE, /0 READ, /O WRITE, DUMP IN HEX, DUMP IN
ASCII, TEST DATA LINES (for shorts between data, address and rails), SEARCH
(tor two specitied bytes), MAP (print a memory map of ROM, RAM, VO and EMPTY
SPACE). Supports both muitiplexed and non-multiplexed address/data. Standard
software will also DISASSEMBLE in Z80 onics — other di blers cost

extra. Programs for board-testing can be written in MINUTES — and retained for
MONTHS even it the power is switched off (CMOS RAM Is backed-up with

rechargeable battery). Capacity is 15 ditferent
programs of 12 tests each. Included are two
PROBE CONFIGURATION CARDS (One Z80, other
uncommitted), PROBE with 24 inch cable and
40-pin DIL plug - and POWER SUPPLY. Extras
ilable are 6502 di: ! retrofit. ., £35,
Clip-over PROBE (only needed if uP is soldered-
in)...£35.

=5 Dataman

for ET121 and ET221 machines which permit the typewriter to be used as a
DAISY WHEEL PRINTER for computers implementing the R$232, IEEE 488
(PET) or CENTRONICS PARALLEL busses: almost all computers in fact. Great
for word processing and letter-writing! Same price, fitting free if requested (you

pay carriage on typewriter if we fi). £195.00
Weandan Logie naliyser Enbancements

The THANDAR TA2080 LOGIC-ANALYSER was NOT designed by DATAMAN -
but we like this instrument and use It for product development. When wrliting
software we use SOFTY for ROM-EMULATION, foliowing the program-fiow on
the TA2080 screen. We modifled our TA2080 to make it more useful; adding an
RS232 OUTPUT TO PRINTER - also Z80 and 6502 DISASSEMBLERS. Now we
can follow program operation in MNEMONICS on-screen and print TIMING or
STATE DIAGRAMS and DISASSEMBLED CODE. Cost of this RETROFIT kit (12K
of program ROM, socket for RS232, interface board, instruction sheet) is, H
fitted by us and purchased with a TA2080 £195.00

if purchased as a kit without TA2080 £295.00

lucth PSU

Yes, we still have a few old faithful 3 rail EPROM PROGRAMMERS around, as
seen in Kensington Science Museum, If you are still using 2708’s get yourseif
this fine old classic at a bargain price £95.00

Uttra-Violer Eprom Erasens from £33.00
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usas the MOST POWERFUL LANGUAGE OF ALL ~ direct

ASSEMBLER MNEMONICS. MENTA has VISUAL AIDS to program
development which the big systems lack: a TV display of PROGRAM,
REGISTERS and STACK; single-step operation (watch the cursor move from
instruction to Instruction, see the register-contents change, observe stack
operations, etc.) BUGS can be fixed i diately without r bling. Full
speed operation is supported too — with or without BREAKPOINTS. Designed
originally for the Schools' Council io teach microprocessing, MENTA is a
complex CONTROLLER in its. own right, like any other Z80 system, with practical,
commerclal applications in ROBOTICS. Features include CASSETTE
INTERFACE, ASSEMBLER/EDITOR, serial

DISASSEMBLER (now included as

standard), 24 bits of VO —also TV FLYLEAD,

POWER SUPPLY and COMPREHENSIVE

MANUAL with SOURCE-CODE LISTING.

SOFTY has functions equal, at least, to equipment which sells for over £500.
SOFTY EMULATES AND PROGRAMS 2716, 2516, 2732, 2532 EPROMS. (The type
is selected by a personality switch. SOFTY will copy any of these EPROMS to
any other). SOFTY has a HEX KEYPAD, a fast CASSETTE INTERFACE, a
MEMORY MAP TV DISPLAY with powerful editing — such as INSERT, DELETE,
SHIFT-BLOCK and many other facilitles — too many to list here. RS232 SERIAL

and CENTRONICS PARALLEL routines for INPUT
and OUTPUT are d. The price Includes TV
FLYLEAD, POWER SUPPLY and ROM
EMULATOR CABLE WITH 24 PIN DIL PLUG.
SOFTY is used as a DEVELOPMENT
SYSTEM for new products or just as a
STAND-ALONE EPROM PROGRAMMER.

LOMBARD HOUSE, est
CORNWALL ROAD,
DORCHESTER, DORSET DT1 1RX.

Telephone: Dorchester (0305) 68066
Telex 418442 DATAMAN

by retairn
in UK

AN




I-PAK BARGAINS

5121 SCREWDRIVER SET
& precision screwdrivers in hinged plaslic
case Sizes —0.8,1.4.2, 2.4,

© 29and3 8mm £1.78

5731 NUT DRIVER SET

5 precision nut drivers in hinged plastic case
With turning rod

Sizes:—3.3 5.4.4 5and 5mm LS

5141 TOOL SET

5 precision insirumenls in hinged plashic case
Crosspoint (Phillips} screwdrivers —

HOand H 1 Hex key wrenches —

15 2and2 5mm £4.75

5751 WRENCH SET

5 precision wrenches in hinged plastic case
Sizes: —4.45.5.5 5and6mm £1.75

BUY ALL FOUR SETS 5721-5T51 and get
HEX KEY SET FREE Y
HEX KEY SET ON RING e
Sizes: 1.5.2.2.5.3

4.5, 5 5and fmm

Mada ol hardened steel |

HX/1 £1.25

SIREN ALARM MODULE !
American Pofice type screemer powered from sny 12
volt supply into & or B ohm spesker. lumumw,,
alarm, freezer brosk down and other security]

DWM E’|245mn 121 lr-x - |

Bl-PAK SOLDER -
DESOLDERKIT

Kit comprises ~ ORDER NO SX80

1 High Quatity 40 watl General Purpose
Lightweight Soldering iron 240v mains inct
3/16" (4 7mm) bit

1 Quality Desoldering pump High Suclion with
automatic ejection Knurled anli-corrosive
casing and teflon nozzle

1 5 metres of De-sotdering braid on prastic
dispenser
‘2 yds (1.83m) Resin Cored Solder an Card
1 Heat Shunt tool tweezer Type

Total Relail Value over £12.00

OUR SPECIAL KIT PRICE £8.85

‘““IRRESISTABLE
RESISTOR BARGAINS'

Description Price
Mixed “All Type” Resistors  £1
Pre-formed %-% watt Carbon

Pahs SX12-15 contain a range of Cartma Fiim Resistors
of assorted values Irom 22 ohms to 2 2 meg Save
pounds 00 these resistor paks and hawe a full range to
cover your projects

*Quantities approximate. cousl by werght

25 pieces of Audio Plug ‘1‘15 Sackets and Con-
Jnectors o incluge DIN 131:1‘ 2407 Inline
Speakers, Phiono, Jack Stereo
and MonoetcValued atwell over £3normal Order

No. SX25.
Our Pnce1 seper pak
Guaranteed to save you money.

SX% 3 P~--'aun 240° DIN Plugs and
Chassis Sockets
SX27A & Assorted Polystyrene Bead
Capacitors Type %YD!J Series PPD
SX28A 50 Assoned S|lver Mica Caps,

5.6pF-150pF
SX29A 50 A.ssarten Silver Mica Caps.
180pF4700pF
SX30A 50 High Voltage Disc Ceramics 750v
min up to 8KV Assorted useful values €1

SX31A 50 Wirewound 9 watt (avg) Resistors
£1.00

Assorted values 1ohm-12K

TheThird and
FourthHand...

«ss0 YOU 2lways need
but have never got “until now
This helptul unit with Rod mounted
horizontally on Heavy Base Crocodile clips
atlached to rod ends Six balt & sockel jornts
Jive infinite variation and positions through

590° also available altached to Rod a 2" diam
magnilier giving 2 5 x magnification Helping

hand unil available with or without magnilier
Our Price with magnifier as ilustrated ORDER
NO. T402 £5.50

Without magnifier ORDER NO T400 £4.75

BI-PAK PCBETCHANT
AND DRILL KIT

Complete PCB Kit comprisas

1 Expo Mini Drilt 10 000REM 12y BC ingl 3
collets & 1 x 1mm Twist bil

1 Sheet PCB Transfers. 210mm x 150mm 3
1 Etch Resist Pen

1 %21b pack FERRIC CHLORIDE crystals

3 sheets copper clad board

2 sheels Fibreglass copper tlad board

Full instructions for making yaur own PCH,
boards

Relail Value over £15.00 ::

OUR BI-PAK SPECIAL KIT PRICE £9.75
ORDERNO SXx81

{1 TECASBOTY

The Electronic Ci

for Bargain of the Year A hosl ol Electronic

icomponents including potumornemrs rolary and slides, presels — horizontal and vertical
Resistors of mixed values 22ohms to 2M2 — 1/8to 2 Walt A comprenensive range of
capacltors including electrolytic and potyester types plus disc ceramics efcelera
| Audio plugs and sockets of various types pius swilches, fuses, healsinks, wire, nuts/balls,
gromets, cable clips and tyes, knobs and P C. Board. Then add o thal 100 Semiconductors
! include transistors. diodes, SCA's opto's. all of which are oument everyday usable devices
InaH a Fantastic Parcal. No rublbish all identifiabie and valued in current catatogues at wail
ver £25 00, Our Fight Against Inflalion  Price —

— Beat the Budget
- Down with Depression

JUST £6.50.

“CAPABLE
CAPACITORPAKS'’

Descrigtion Price
Capacitors Mixed Types £1
Ceramic Capacitors Miniature
Muned £1
Mixed Ceramics 1p!- S 6p! £l
Muxed Ceramics 68pi-0.5mi  £1
Assorted Polyester/Polystyréne
Capacilors
Mined C280 type capacitors
metal foil
Electrolytics, all sorts
$X23 Quahty Electrolytics
50-1000 mf
$X24 2 Tantalum Beads, mixed
“Quantities approximate, count by weight

BARGAINS

20 x Large .2"" RED LED

20 smail 125 Red LED's

10 Rectangular Green LED's 2

30 Assorted Zener Diodes

250mw-2 watt mixed voltages,

all coded. New

4 Blach Instrument

Knobs—winged with pointer %

Standard screw. Fit size 29 x

20mm 50p

20 Assorted Shder Knobs

Blach/Chrome, etc 1}

12 Necns and Filament Lsmps. Low
_voltage and mains — various types

and colours — some panel mounting  £1

SX52
6 Black Heatsink wili hit T0-3 and
T0-220. Ready drilled. Half price
value. £l
SX53 1 Power finned Heatsink This heatsink
gves the greatest possible heal dissipation «
1n the smallest space owing to its unique
staggered fin design pre dnilled
T0-3 Size 45mm squarex 20mm lgh &0p
T0-66size 35mmx 30mmx12mm  35p
1 Heal Efficiency Power finned Heatsink
80mm x 80mm x 35mm High Drilled to
fake up to §x
10-3 devices
£1.50 each

PROGRAMMABLE UNIJUNCTION TRANSISTOR
“PUT" case T0106 plastic MEU22 Similar to
2N6027 /6028 PNPN Silicon

Price: 1-9 1049 50-99 100+ Normai Retail
Each:20p18p 15p 13p  Price £0.35¢each

SX33A 6 small { m:n\SDSTFSPDTToggle
24 £1

éwrtr 25 240v 5amp
- SX35A nmmm

V24 £1
SX3IZA T?ﬁssonen Jack & Phono plugs,
sacke!s and adaplors, 2.5m,
mm angd standard sizes £1.00
SX71 50 BC108 "Fallouts” Manutac- -
turers out of spec on volts or
ain You test.
SX72 A mixed bundie of Co, I;JDGT clad
Board Fibre glass and paper,
Single and double sided. A
fantastic bargain

SX38 100 Silicon NPN Transistars—all
perfect Coded mixed types with
data and eqvi sheet. No re|ects

Real value
SX39 100 SI!iCG‘T PNP Transistors—
al) gerfec: Coded mixed tyﬁes
with data and 2gvi. shest
rejects. Fantastic value.

2M3055 The best known Power Transistors in the
World — 2N3055 NPN 115w,
Our BI-PAK Special Offer Price:
10 oft 50 ol
£2.50 £16.00

BO312 COMPLIMENTARY PNP POWER
TRANSISTORS: TO 2N3055.
Equivalent MJ2955 — BD312 — T03
SPECIAL FII&I:B. 70 sach

BRAND NEW LCD
DISPLAY MULTITESTER.
RE 188m
LCD 10 MEGOHM INPUT IMPEDANCE
“3'% digit * 16 ranges pius hFE test facility for
PNP and NPN transistors *Aulo zero, auto
polarily *Single-handed, pushbutton
operation *Over range indication *12 5mm
(Y2-inch) farge LCD readout *Diode check
" Fust circuit protection *Tesl leads, battery
and insiructions included
Max indication 1939 or — 1999
Polarity indicalion Negative only
Posilive readings appear
wilhout + sign
Input impedance 1) Megohms
Zero adjust Automalic
Sampling time 250 milliseconds
Temperature range — 5°C la 50°C
Power Supply 1 x PP3 or equivalent 9V
baltery
Consumption 20mwW
Size 155x 88 x 31mm
RANGES
DC Voltage 0-200mV
0-2-20-200-1000V Acc: 0 8%
AC Voltage 0-200- 1000V
Acc 1 2% OC Currenl 0-200uA
0-2-20-200mA. 0-10A Acc: 1 2%
Resislance 0-2-20-200K ohms
0-2 Megohms Acc: 1%
BI-PAK VERY LOWEST POSS PRICE
£35.00each

OrderMo.  Pleces  Sine Sg.hns.
Bl 4 9x 2%~ 100
w2 3 1x3" 100
83 1 13x3" 15

DOUBLE SIDED FIBREGLASS
BOARD

4 2 Hx4” 110 £200
SILICON POWER TRANSISTORS
- T03

NPN like 2N3055 — but not full spec
100 watts 50V min,

10 for £1.50 — Very Good Yalue

100s of uses — no duds

Order No. SX90

5 watt (RMS) Audio Amp

High Quality audio amplifier Module_ideal for use in
record players, tape recorders, stereo amps and
casselle players. etc Full data and back-up diagrams
with each moduie
Specification
* Max Power Supply 30v » Power Qutput 5 watts
RMS ® Load Impedance 8-16 ohms® Frequency
response 50Hz to 25KHz—3db = Sensitivity 70my
far full output® Input Impedance 50k chms= Size
85 x 64 x 30mm e Total Harmaonic
distortion less than 5%
BI-PAK'S give away price

£2.25

You could not Build one
for this price.

60 metres PVC covered Hook-up
wire single and stranded. Mixed
colours '
25 Assorted TTL Gates 7400
Sarjes. 7401-7460

%?lﬂ.mrled flip Flops and MS)

20 Assortied Slider
Potentiometers

40 Assorted Pre-Sets Hor/Vert
efc

10 Reed Switches — glass

3 Micro Switches — with let:r

el ard e us wre ViR WOW ang

i pren sl |
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I-PAK BARGAINS

TRIACS — PLASTIC MINIATURE TOOLS FOR HOBBYISTS

4 AMP — 400v — TO22 - TAG 136D

::F gofr 50 OFF 160 OFF P ————— 3
£17.50 £30.00 e Waneh lemgeh Orden

8 AMP 400 — T0220 — TAG 425 L

§0p 575 2150  £5000

SUIDER POTENTIOMETERS

BA NUT DRIVER SET
Set of 5 BA spanner shafts plus universal handie in rofi-up
wallet. Sizes 0 BA 2-4-6-8 BA, Order No T182

NEON SCREWDRIVER

7§in blade no NS1 0.85p each
53in blade na NS2 0.50p each

A flaibile ahah serewdnp
Inngh % wifef Hi

s ek

Flit Eindn- Ao

Plasc 40mm Travel Mono

familaz

ALL AT
SX63 5 x 470 ohm: lr gygys Wk In B
SX64 5 x 1h Ln SX686 « 47k Log PE% PAK
SXBS 5 x 2%k Ln $X696 » 100k Lin
SXB6 5 x 22k Log 8X705 | meg Ln

GRIP-ORIVER : 2
Mimatuin i a ‘g,

Satistaction or your money back has
always been BI-PAK's GUARANTEE and 1t still 1s
All these Sale items are in stock;1n quantity and

ml 95§ ssch

SX40 250 Silcon Diodes—Switching itke

cuMtar and @

LthlJIAB DO-35 Azlsz%osd—:ncoded W:{'gs hending Seeh ismgin Order N 041 1 25 ."f‘.: .:ﬁu:.m ..T.:.?l?..f.ﬁ tl::fm s we will despatch the same day as your
oubleour price 45v75m . All with insslated handies pary e B order 15 received

SX41 250 Silicon Diodes—Generai Purpose. lthe
0A200/202. BAX13/16 Uncoded
30-100v200mA. DO-7.

IC SOCKETS
The lowest price ever.
The more you buy the cheaper they come! /
Pin 100lt S0off 100 off
Bpin  85p EI50  £so0 |yt
\4pin 905 EITS  £650
16 pin 95p  £4.00 £7.00

- Plastic Box
exeemmenton - Flastic Boxes

Flanged Lid, lixing screws (nlo brass bushes.

STIC SIZE'L. W H  OrderNo Price
LUMIMIUM BOXES & 7 1 141 £4.00
Made wilh Brighl Aluminium folded 4% 2% 1% 143 £1.30
construclion with deep (id and screws 6 3% 2 144 £1.80
SIZE"L W H  OrderNo Price  Plastic as above bul with aluminium top panel
S% 2% 1% 159 83p 4 2% 1 146 £1.40
4 2% 1% 181 B3p Piastic sloping tronl

SX44 10 5A SCR's T064. 3 x 50v. 3 x 100v. 2x
200v. 2 x 400v Super value less than %

price [ El
SX45 1054 SCR'sT066 2 x 50v. 2 x 100v 4 x

200v, 2 x 400v All coded Brand new, a
o BIVEAWDYAL f1

VOLTAGE, REGULATORS

A 2% 12 163 23p % 4 2% an o )

2 1 164 BT itive egative
S 6 3 .6 e o T0220 7505~ s0p 1505 55
B4 2 167 £1.12 1% 148 22,14 7812—50p 791255

78)5—50p 7915-55p

All measurements for boxes are shown in inches L = Lenglh W = Width H = Height 7824 —50p 7924 —S55p

BI-PAK'S OPTO 83 SPECIAL

A selection of Large & Small size LED's in Red
Green, Yellow and Clear, plus shaped devices
of differeni types. 7 Segment displays, photo
transistors, emitters and detectors

Types like MELT1, FPT100 etc. Plus Cadmium
Cell ORP12 and germ  phato transistor
OCP71. TOTAL OF 25 PIECES
(/NRSKETA

. SEMICONDUCTORS FROM
| | AROUND THE WORLD

| A Collection of Transistors. Diodes. Rectiliers. Bridge
% Tracs, IC's bath Logic and Lineat plus Opto's all of

Universal Ni-Cad battery charger All plastic
case withfilt up id Charge/Test swilch LED
indicators al each of the tive charging poinls
Charges — Power —

PP3 (9V) 220-240V AC
U12 (1 SV penlite} Dims —
Ut (1 av ¢ 210 x 100 x 50mm
Y21 5v-0") £6.95

POWER SUPPLY CUAPRICE £3.28

Pewersupply fits directly into 13 amp sockel

b
a
=]

which are current everyday usable devices

pﬂ;

Guaranteed Value over £10 at Normal Retail Frice

vours Data et in
fior . o o wesy pak
anly Trder Ne 5155

Valued - Normml Al £12.06 =used for safety Polanty reversing socke!
O, Price g ' Yotage swich Leag with mulli plug
& jb nout — 240V AC 50HZ Output -3 45 6
£500 - i 75 3%12V0C Aating —300ma MW

1 Amp SILICON RECTIFIERS §i_'{cptl’f_1_hfplfj"EI‘:!POTNHBHON r i SILICON BRIDGE
Glass Type similar INADOD SERIES INAOO1-IN4DO4 T0-32 Plashc cesire Collact ) RECTIFIERS

50 — 500v — uncoo.d — you select for VLTS Like BC182L — 183L — 184L ‘ \
\ Comorising 4 x 1} amp - y
ractifiers mounted on PCB |

H l

o

ranges Qperabng voitage 9-12V
Tyo Fower Censumpiion SOmA
J/N0 X389 Gnee only prce

£9.95

Silicon General Purpose NPN Transiars 10-18 L3563

Lock fil teads — coded CV7644 Similar lo BC147

— BCI07— 7789 ALL NEW!' VCE 70v 1C500mA

His 75250 S0off 100 ot 500 off 10000?1
phice £2.00 £3.80 £17.50 £3000-

Silicon General Purpose PNP Transistors T0-5 Case
Lock fil leads coded CV3507 similar 2N2305A to
BFX30 VC 60 IC 600MA Min Hfe 50 ALL NEW!
S0of  1000ff 500cH 1000 off
PAICE £2.50 £4.00 t19 00 £35.00
der as CV9S07

ALL pertect devices — NO duds Min S0v VCBO 45 VCE 30 IC200mA Hie 100-400 <. ,"
50 for £1.00 — worth double ORDER NO SX76 ALL perfect devices — uncoded ORDER AS SX153L‘ ;
VRM — 150vits
IFM — 1.5Amps | ‘ i
i
! - —

£1.50 £2.50 £10.00 £17.00

PNP SILICON TRANSISTORS:
Similar ZTX500 — ZTXZ14 — E-Line

VCEQ 40 VCBO 35 Ic 300mA Hfe 5G-400

Brand New — Uncoded —— Pefecl Devices

50 off 100 oft 500 off 1000 off
£2.00 £3 50 £15.00 €25.00

(4
=
S
®

-
ELECTRONIC SIREN 12v DC
Red plasic case wilh adjusiable twng
brarkel Emiis high irched wailing riole ol
varying puch - 100 eycles per minute
Dims-  90mm (dis)

Bmm (deptt]

Power- 12 v DC

Our Price:- £5.50

MULTITESTERS 8 Bit MICROPROCESSOR REGULATED

National INSBOBOAN 40 Pin DIL N Channei Sifican VARIABLE
30,000 opv Including Lest leads and case .

GATE MOS TECHNOLOGY As used 1 Nationals ISTABILISE
AC volts:- 0.2,5-10-25-100-250-500-1,000 RS (V1o (s (oTacly D \
OC volts:- 0-0 25-1-2 5-10-26-100-250+1,000 instruction Cycle Time 2 uS \POWER SUPPLY e
i 1,000 opv Including test leads & Battery. § o current:- 0-50ua 0-5ma-50ma 0-12amps Supoiied with funchional Variable from 230 voits end 0.2 Amps 1t mcludas -
- - 0-15-150-500- A— ] ] gt 1 - VPSI0 Modt2, 1 - 25 voit 2 emp transormer,
et e | o e e

] y (| Gl } - 470 ohm wirewoud potentiometer, 1 — 47 chm

OC currents:- 0-Tma-150ma Decibels - -20db to pius 56db

NGT secands or reciaims
wirewound potentiomeler W ¥
g essioce: 0-25 K ahms 100 K oims | et o bz 100% petect OROER NO. Sx80e0 ORI - ot estale i Dagram
' Dims:- 90 x 61 x 30mm Dims:- 160 x 170 x 50mm

Mormal Selt price £4.50 each
Qur BI-PAK Special Price Ez . 00 MINIATURE FM

50 off 100 oft 500 off 1000 of!
Size: 1 inch square

10 off )

50 off £4.50 }
100 off £7.50

Order No. As: 4RI BRect.

0/No. 1315. OUR PRICE SO HURRY — LIMITED STOCKS TRANSMITTER MODULE
freq 95-106 MHz Range: ' mile Size: 45
0/No.1322.0UR PRICE £6.50 ONLY ONLY £24.75 40 Pin IC Sockel to fit SXB08Q  Qfter price | ,'E%mm Add 9v1ba§tng|:utllcne“r|:egllz:ul( i

ORDER NO 1609 3[]p Ideal far- 007 MI9-FBI-CIA-KGB-etc Price:£5.50

Send your prosrs to Dept ETE Bl PAK PO BOX 6 WARE HERTS Use your credit cand Mibig us on Ware 3182 NOW and
SHOPATI BALDOCK ST, WARE, HERTS. | get your order sven faster. Goods normally sent Znd

. TERMS, CASH WITH DRDER, SAME DAY DESPATCH ACCESS : Class Ml .
BARCLAYCARD ALSO ACCEPTED. TEL (032053182, GIRO 358 7005 IR Remember you must add WAT at 15 1o your ardes
ADD 15% VAT AND 750 PER ORDER POSTAGE ANDYPACKING Tatal Pentage add S0p pef Tntal oide:
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PART 2

In the second part of this project, we look at the construction
for the first of the boards, as well as some alterations to last
month’s circuits for improved performance. Design by David

PROGRAMMABLE
STAGE LIGHTING

Colven and lan Cleverley.

efore moving on to the
Bconstructional details for this

project, mention must be
made of some alterations and
improvements to the circuits we
published last month. The first of
these is on the memory board (Fig.
4 of last month): the output of
IC21a (clock signal PC) must be
inverted before passing into IC14,
and this may be accomplished by
using one of the spare gates in 1C21
as an inverter.

The second change is more
extensive, and consists of an
improvement in the digital-to-
analogue circuit in the auto-fade

unit (Fig. 6 last month). Because of
the extent of the modification, we
have reproduced the circuit diagram
(see Fig. 1) to show the new system.
This has involved a bit of
renumbering, but the overlays and
Parts List match. Also we showed
two R70’s last month. Let’s call the
one near IC30 R62. Sorry!

DAC Mark 1l

As before, the brightness of the
lamps is controlled by the three bits
latched on the outputs from 1C31
(on pins 16, 15 and 10), but in the
new circuit these are fed directly
into the inputs of 1C37, a 4028B

BCD-to-decimal decoder. This IC
will send one of its outputs high
depending on the binary number
present on its inputs; in this case we
are only using the three least
significant bits and the D input {(pin
11) is tied to ground.

Thus when light level data is
latched into IC31, one of the
outputs (‘0" to ‘7’) of IC37 will go
high, producing a voltage at the
inverting input of the voltage
comparator 1C29 via one of the
blocking diode/preset pairs. With
this system, the required voltage
level for each binary input may be
individually set to the correct value

PR14,10-13
2k2

5

3
1
Z
1
1

ic37

6

I F;%
D64-86
8 7579

R63
100k

R65 e R66

CONTROL
VOLTAGE
TO PULSE
GENERATOR

DT

De&8
R72
ke

I_ 31
T

PEED
OVERRIDE

NOTE:

7 1C27,28 ARE 4016B
1C29,30 ARE 741
1C31,32 ARE 74L875
IC37 1S 40288
D64-66,75-79 ARE 1N4148

4 a
1632
13 | i3 | 13
7 5 2 i3 B
ca
';;IEIOI\
D3 LE D4 D5 D b7

FROM MEMORY

Fig. 1 This modified auto-fade unit offers an improved performance and easier setting up.

34

ETI FEBRUARY 1983




PROJECT

(as described last month, phase
switching needs a non-linear
response). Table 1 summarizes the
conversion in order of increasing
brightness and shows which preset
to adjust for each value: although
this requires an extra four presets,
the resulting setting-up procedure is
much simpler and gives better
independent control over the eight
levels. The full power setting (level
7) is also better.

Construction

The prototype stage lighting unit
was built for use in school
productions and most of the units
were salvaged from ex-government
equipment, so the techniques used
are not generally applicable.
However, we can offer some
guidelines and in any case, most
constructors will want to alter things
to suit their own particular situation.

If a sufficiently large case can
be found (or made — it doesn’t
require much skill at carpentry to
produce good results), then the
ideal approach is to put the main
memory board, manual controls,
scene change switches,
programming keypad, auto-fade
boards and the first two power
supplies into one enclosure. To
make operation of the unit more
convenient, you should try to get
one of the sloping-front desk
versions. If you are going to use the
keypad as a separate hand-held
unit, there are plenty of small cases
available that will suit the task
admirably.

If you can’t get a case big
enough, or find it more convenient
to split things up, then the main
memory and manual controls, etc,
can be in the desk-top case with the
auto-fade units rack-mounted
separately. In this case (pun
unintended), the auto-fade cards
could be connected by edge
connectors to a backplane which in
turn is connected to the control
console by some (very) multi-way
cable or ribbon cable.

The power triac and suppressor
circuits can also be wall-mounted in

NOTE

Dr. David Colven B.Sc. Ph.D. is head of
Physics and Electronics at St. Birinus’
School, Didcot. lan Cleverley is a fifth
form pupil at the school. The design
presented here is based on their entry to
the Hobby Electronics Wales and West
Schools’ Electronic Project Competition
last year.
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TABLE 1

BRIGHTNESS CODE CURRENT VOLTAGE MEASURED
LEVEL QG Q Q SOURCE , AT 1C30 PIN 6

0 0 0 0 PR1 1.75

1 0 0 1 PR2 2.5

2 0 1 0 PR3 2.75

3 0 1 1 PR4 2.85

4 1 0 0 PR10 3.00

5 1 0 1 PR11 3.15

6 1 1 0 PR12 4.00

7 1 i 1 PR13 4.25
a rack system, although edge
connectors would not be able to PARTS LIST
take the high currents involved in
this section of the circuit. The live KEYPAD AND SCENE
and neutral connections must have SELECTOR .
a high current bus for the common Resistors (all 1W, 5%)
connections to the light power R51-60 470R
circuits: for example, the neutral Semiconductors
busbar (RS 335-609) is ideal, if you D1-63 1N4148

can get hold of it through a local
stockists.

Sockets for the lighting circuits
can be mounted on the main power
case, with a 10 A fuse for each
channel as shown in the circuit
diagram last month. The main
power control unit will, of course,
have to have a 120 A isolation
switch and suitable fuse. The delta
capacitor network and choke
combination is there to eliminate
most of the mains-borne
interference, and the coil consists of
14 turns of 15 A cable on a 3"
ferrite rod: bear in mind, however,
that you’ll never get rid of all the
interference, so be careful where
you put your mikes, amps and
pickup cables.

Each triac is heatsinked at about
1.5-2° C/W. The prototvpe used a
150 mm square of 16 gauge
aluminium shjeet which seemed
more than adequate, but do make
sure that the power unit has
sufficient ventilation top and bottom
and mount the fins vertically.
WARNING: the lamps and all the
triac wiring is live and it is
recommended that the whole unit is
isolated if any work is to be done
on gantries etc. We also
recommend that if you hire
extension cables or lamps for your
production {(or even if you don’t!),
check them thoroughly, preferably
with the correct type of instrument
(not a megger or you'll be buying
lost of new triacs). The authors had
one cable once where someone had
connected all three wires, live,
neutral and earth, to the earth
terminal in the socket! That
eliminated four triacs in a rather
bright flash.

Miscellaneous

PB1-9 push-to-make switches

SW2, 3 1 pole 10 way rotary switches
PCB (see Buylines); case to suit (see
text).

Next month we shall be
publishing  the remaining
overlays and parts lists, together
with the setting up instructions.

—BUYLINES

Most of the components used in this
project are completely standard and
should be available from any mail order
supplier of electronic components. The
push-buttons were keyboard switches
from Maplin but other types could be
wired to the board. The PCBs will be
available from our PCB Service from
next month.
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The Experimentor System™ —a quicker transition from |mag|nat|on

You cant beat

The System

through expenmentatlon to realization.

Experimentor Matchboard'™ pre-drilled

When you have a circuit idea that you want to
make happen, we have a system to make it happen
quicker and easier than ever before: The
Experimentor System.

You already know how big a help our
Experimentor solderiess breadboards can be. Now
we’ve taken our good idea two steps further

We've added Experimentor Scratchboard
workpads, with our breadboard hole-and-connection
pattern printed in light biue ink. To let you sketch up
a layout you already have working so you can
reproduce it later.

PCBs

With Experimentor Matchboard you can go from
breadboard to the finished product nonstop! We've
matched our breadboard pattern again, this time on
a printed circuit board, finished and ready to build
on. All for about £1.20

There's even a letter-and-number index for each
hole, so you can move from breadboard {where
they’re moulded) to Scratchboardt (where they're
printed) to Matchboardtv (where they’re silkscreened
onto the component side) and always know where
you are,

When you want to save time and energy, you can't
beat The Experimentor System.

4. EXP-300PC, which includes one item. | 2 EXP-302, which includes three items
° A Matchboard pre-drilled PCB Three 50-sheet Scratchboard
£1.50 workpads £1.75

3. EXP-303, which includes three items. 4, EXP-304 which includes four items
* Two Matchboards and an EXP-300 * Twa Matchboards, an EXP-300
solderless breadboard breadboard and a Scratchboard

£8.00 workpad

‘As used in the Cambridge Learning Booklet’

GLOBAL SPECIALTIES CORPORATION

GLOBAL SPECIALITIES CORPORATION DEPT. 9W

Unit 1, Shire Hill Industrial Estate, Saffron Waiden, Essex

Name —
Address
Inc P&P and 1

5% VAT
1 EXP 300PC | QntyReqd. | 2EXP 302 | Qnty Reqd | FREE Catalogue tick box]
- £2.58 £2.87 | enclose cheque’ PO for
G.s.C. (UI$) L|r'n|ted, Dept. 4W 3 EXP 303 Qnty.Reqd 4 EXP 304 Qnty Reqd_ |
Unit 1, Shire Hill {ndustrial Estate, l | £10.35 I £11.96 I £

Saffron Walden, Essex. CB11 3AQ.
Telephone: Saffron Walden (0799) 21682 Card No.

Phone vour order with Access, Barclaycard or American Express

Telex: 817477
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01-452 1500 'TecuNomaric Lo
() Vo Computer
-~ P/eafe phone for availability

BBC Model A £299

{incl VAT) Carr £8/unit!

Model A to Model B
upgrade kit £560
Fitting charge £15

16K ROM £52 £90.00 J
TELTEXT ADAPTOR 2nd PROCESSOR 6502/280
£195.00 £170

01-450

6597

FLOPPY DISC INTERFACE

inc 1.0 0.

5

£70 & £20 installation

BBC Model B £399 Phone or send for our BBC leaflet

BBC FLOPPY DISC DRIVES

Single drive 5%” 100K £235 + £6 carr.
Dual drive 5%" 800K £799 + £8 carr.

: BBC COMPATIBLE DRIVES
WORD PROCESSOR ‘VIEW" PRESTEL ADAPTOR | These are drives with TEAC FD50 mechanism

and are complete with power supply

SINGLE: 100K £190; 200K £260; 400K £340
DUAL: 200K £360; 400K £490; 800K £610

ACORDN SOFT/BBC SOFT/GAMES PADDLES IN STOCK 0FF|C|AL‘B B G 'DEALER

CASSETTE RECORDER 1 " MONITORS

Ferguson 3TO7 £26.50 & £1.50 carr | 3MC BM 1401 14in Colour Monitor  MICROVITEC 1431 M/S 14in

Q ACORN ATOM @

Basic Built £135 Expanded £175
(carr £3

per unit}

RGB Input £165 + £8 carr Colour Monitor £269 + £8 carr A
Cassette Leads £3.50 KAGA RGBI 12in Colour Monitor  Hi Res Green Monitor £99 + £6 carr ﬂ?{,"&'ﬂ‘:ﬁ;";‘%ﬁ &ff_ e
Computer Grade Cassettes | RGB Input £235 + £8 carr RGB Lead for BMC/KAGA £10 ' 9 ’

£0.50 each £4.50 for 10 & £1 carr | KAGA 12in Hi-Res Green Monitor Composite Video Lead £3.50

£170 + £6 carr

Phone or send

for our BBC Atom
list.

'PRINTERS

SEIKOSHA GP 100A

80 Cols 30 CPS
Full ASCIl e GRAPHICS
107 Wide paper
Now only £175 + £6 carr.

Ask for details on GP 250A

NEC PC 8023 BE - C :

100CPS, 80 cols

Logic Seaklng,
Bidirectionsl, Forward and
Reverse Line Feed,
Proportional Spaclng, Auto
Underline, Hi-Res and Block -
Graphics, Greek Char. Set.

Only £320 ¥

+ £8 carr.
Variety of interfaces, ribbons in stock
2000 fan fold s eets 9}" x 117 £13.50 + £3 p & p

Parallel Printer lead for BBC/Atom to most printers £13.50

EPSON MX 80 and 100F/T3

80CPS 80 cols

MX 100 1OOCPS 136 cols

Logic Seeking, Bi-
directional, BitImage
Printing, 9 x 9 Matrix

Auto Underling

MX 80 F/T3 £325
MX 100 F/T3 £430
(£8 Carr/Printer}

RUGBY ATOMIC CLOCK ' CONNECTOR SYSTEMS RIBBON
This Z80 micro controlled clock/calender I.D. CONNECTORS |  JUMP LEADS | AMPHENOL CONNECTORS | CABLE (Grey)
receives coded time data from NPL Rugby, (Speedblock Type) 4In Ribbon Cable with headers ' 36 way Solder Type Plug
The clock never needs to be reset. The Nolof \Hsadar/Rscap- Edga) W pin 16 pin 24 pin 40 pin (centronix type) ~ 550p | 10way 60p

TRg A 3 ways Plug tacle Conn'| 1end 145p 166p 240p 380p 14 wa' 80,
facilities include 8 independent alarms and for o %p %0 200p!| 2 ends SRS g B 36 way Solder Socket & y 9oP
each alarm there is a choice of melody or 20 160 1259 2405 | 24im Ribbon Casle vt sechur, lcentronix type}  650p ;o =y 105:
alternatively these can be used for electrical 26 176p 160p 300p 20 pin 26 pin 34 pin 40 pin 35W8Y(|DC‘PIUD ’ 26 way 140p
switching. A separate timer allows recording * 34 200p 160p 380p || 1 gna 160p 210p 270p 30p | 24 way gz’l‘ d;‘r";,'l’:. ‘gype 5000 | 3, way 20p
of up to 240 lap times without interrupting 49 20p 190p 550p || 2 gngy 290p 3865p 490p 540p (IEEE type) 500p | 40 way
the count. Expansion facilities provided. 50 2%p 200p 600D | 24in Ribbon Cabls with D. Conn | 24 way Solder Socket 500p | D0 way 330p
See July/August ETI for details. Complete Kit 25 way Male 500p Femaie 850p || 24 way IDC Plug 485p | 64 way 370p
£

120 + £2.00 p&p | zgsms cloudnfn(zswnsyspl ] EURO EDGE
ingle end Male 50
MICROTIMER D-CONNECTORS | 22 Emgle end Female £6.00 CONNECTORS CONNECTORS
) 24" Female-Female  £11.00

6502 Based Programmeable clock timer with LEy =i w;‘al.? S/ AT t | 24’ Male-Male £10.00 DIN s,(l!;d'"“ Edge c';‘:’ Skctl 2x18 way 0 1'“_0'1.?:'0:
* 224 switching times/week cycle Soider 50p 130p 160p 250p (| 24" Male-Female  £1150 | 2P0 .ms 1709 2422 way 2000 170p
* 24 hour 7 day timer : ; ) Angled  180p 230p 266p 426p DIL HEADERS 41617 31 way 180p 180p|| 2x23 way 20p —
* 4 independent switch outputs directly interfacing 1o FEMALE older IDC 416122 x 32 way 250p 20p| 2x25 way 25p 220p

ghy"is.tor/triacs. - . [ Soider 110p 160p 210p 360p type type |Angied 2x32 way W2Bp I76p|| 1x43 way 260p —
* 6 digit 7 seg. displays to indicate real time, ON/OFF and Reset; ll Angled 175p 240p 310p 500p [l ,, pin 40p 100p 41612 3x32 way Z7Sp 380p || 2x43 way 3%6p —

times Heod %p %p 96p 1Bp Il 45 in 50p 110p JAngled 3:x32 way = 400l 2x50 way S =
# QOutput to drive day of week switch and status LEDS | 2x32 way tidc a+ ¢ 826p{| 1x77 way T00p —
Full details on request. Price for kit £67_00 {far 2x32 way specify a+ b or a-+¢lf| $100 Conn — 600

MICRODOCTOR SOFTY Il INTELIJGENT PROGRAMMER SPECIAL
This is not a logi | e The complete micro pt systern for Engi and Hobbyi: You can OFFER
a7 9i¢ analyser.or | develop programs, debug, verify and commit to EPROMS or use in host computer by using 2114L B0p
an ost:||I|scope. It tests a softy as a romulator, Powerful editing facilities permit bytes, blocks of bytes changed, deleted g;g (+5v) g"
microsystem and gives a t| orinserted and memory contents can be observed on ordinary TV. Accepts most + 5v Eproms, 241162 m:
printed reprint on RAM, Softy Il complete with PSU, TV Lead and Romulator lead £169 é}‘?éfa ﬁ
ROM and 1/0 — it will print
memory map, search for BOOKS (No VAT p&p E”
code, check dataline shorts CMOS Cook Book
and operates peripherals, UV ERASERS TRAINER KITS CRT Controller H/Book 5-5
Microdoctor ~ ~ UVIBupto6Eproms  £47.50 | 6502 Junior Computer  £85,00] | Programming the Z80 £11.50
e " i { 6802 Nancomn | £80.00 280 Mlcrocpmp. handbook £6.95
complete with PSU, \ UVIT with Timer £60.00 | et R Programming the 6502 £10.25
Printer, probe cable UV140up to 14 Eproms £61.50'' 6809 Nancomp I £80.00° | peos Assy. Lang. : £12.10
and two configuration | UV141 with Timer £78.00:| 1802 Micro Trainer £64 | ps2 Applications £10.20
boards, £296. (Carr £2/eraser) '| E80Manta £115 | 6502 Software Design £9.05
: Allrasers are fitted with | ‘znu M ﬂ }5 el W A B e
mains switches and safety fully built and document rge selection of databooks, inter-
PLEASE SEND SAE FOR PRICE LIST | interfocks L Full details on request facing books, books'an=BEC, eto In
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Volume purchase from Acorn
brings massive savings for you!

i I e, = P e H
1 3 e b g J
i ' i
ik
i S
L :
! ; i e

Cash in on our misfortune!
Over £50 offan Atom Microcomputer

We recently made a bulk
purchase of over 800 Acorn
Atoms for sale overseas.
The deal fell through!

We are now offering

those Atoms to you at

the price we paid for them.

The Atom normally retails at £174.50 inc.
VAT we are offering it to you at a mail order price
of only £115 inc. VAT - an incredible saving of
£59.50 plus a free power supply and software
worth over £20.

The Computer

The Atom has 2K of RAM and 8K of ROM
but-of course this can be boosted enormously.

The computer has a full sized keyboard laid
out in a conventional way. To use it just connect
the power supply and a cable into the aerial socket
of a TV set.

As well as integral sound output and direct
cassette and TV interface, a wide range of
additional interface boards are available to fit inside
the casing. Extra 64K RAM, Colour, Printer,
Laboratory, Cassette, 6522, 80x25 VDU, Analogue,
Econet etc etc allowing the user to build a very
sophisticated application machine. Full details of
all accessories, disc pack, software etc are supplied
with each machine.

The language used by the ATOM is BASIC,
the language used by most personal computers.

The Atom’s version is very fast, making it
ideal for real time applications.

Real time applications

It has all the normal functions you would
expect plus many powerful extensions making it
very easy for you to operate and write your own
programs.

The Atom is fully guaranteed. There are 80
nationwide authorised service centres. Just clip the
coupon below or ring 01-930 1612 with your credit
card number. Computer Marketplace Ltd,

20 Orange Street, London WC2H 7ED
[ To: Computer Marketplace Ltd, 20 Orange Street, 1
| London WC2H 7ED |
l Please send me
Total £
I I enclose my cheque.
Please debit my Access/Barclaycard

T 0 5 o

I Block Letters Please
NAME:
I ADDRESS:

i SIGNATURE:

Word Processing

(qty) Acorn Atoms at £115 including p&p/ins.




UPDATE

OSCILLOSCOPE
UPDAIE

From the large number of letters we’ve received on the topic,
we gather that there was a lot of interest in the oscilloscope
project we published in May, June and July last year; we gather
that there were also a few problems over some of the
components which we hope this follow-up will sort out.

Resistors

There were some unusual
values, weren’t there? All the
following substitutions are well
within the 1% tolerance specified.

Component Specified Substitute
90k9 91k
R4,R19 909k 910k
R7,8,49 2kos 2k0 + 47R*
R18 332k 330k
R21 500k 1MO0//1M0
R45 40k2 39k + 1k2*
R46 20k5 20k + 470R*
R48 4k02 3k9 + 120R*

All resistors except those marked
with a * should be 1% metal film.
Those marked with a * can be 5%
tolerance because they are low
value resistors in series with much
higher value ones. The higher value
one of the pair must, of course, be
a 1% tolerance type.

Trimmer Capacitors

Any trimmer that covers the
range of values specified may be
used; for instance, CV1a is specified
as 5-20p so a 3-30 type would do
(it must have a sufficiently high
voltage rating). Depending on the
size of signal you intend to apply to

EARTHED
SCRIEEN

WAFER 1 WAFER 2

the ‘scope, some of the voltage
ratings of the trimmers may be
reduced, but this probably is not a
good idea unless you know exactly
what you want to use the ‘scope for
(in any case, it probably wouldn’t
save much money).

Semiconductors

IC1 (UA733) is available from
Verospeed, Stanstead Road, Bovatt
Wood, Eastleigh, Hants SO5 4ZY,
for 89p (including VAT and p&p).
Alternatively, the LM 733 is
equivalent and is fairly widely
available. Q1 was specified as E430,
but U430 is equivalent, and is
available from Cricklewood
Electronics for £5.60 (plus VAT and
postage — see their ad. for ordering
details).

D9-12 were specified as BA158
(ITT) but we have successfully used
BY207s, and these, as well as
BAV20s (D13-16) are also availabie
from Cricklewood.

Switches

Both wafer switches can be
made up using wafer switch Kits,
available from Maplin, or tnrougn
anyone who deals with RS

ZARTHED
SCREEN

WAFER 3
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Fig. 1 Wiring up SW1.
=Tt FEBRUARY 1983

Components Ltd (such as your local
friendly TV repair shop). SW1 — use
five 1p 12w plus two 4p 3w wafers
(see Fig. 1 for wiring details). SW3
— use two 1p 12w wafers.

Pot Core

The original pot core is not now
available here; however, Neosid of
PO Box 86, Welwyn Garden City,
Herts AL7 1AS make a similar type.
Order it as ET30 kit. Total price
is £1.50 including VAT and p&p.
Other pot cores are not likely to
work, because a particularly large
inductance factor is needed. In any
case, depending on the current gain
of the actual BD135s used for Q18
and Q19, some trimming of the
values of R73 and C28 may be
necessary.

Note that the phasing between
the transformer primary, Tla and
the reedback secondary, T1b is
important. If it is wrong, the circuit
around the pot core won't oscillate,
and Q18 and Q19 will just sit there
getting hotter and hotter until they
burn out.

Wiie sizes are often quoted in
SWG sizes value than mm. The
nearest equivalents are: Tmm: 42
swg; 3mm: 30 swg; 4mm: 27 swg.

WAFER G WAFER 7

WAFERS 1-5 ARE SINGLE POLE 12-WAY
WAFERS 6 & 7 ARE FOUR POLE 3-WAY
WITH FOUR POLES LINKED TOGETHER

cvi E -LCZ R3
i
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MEMUGAI.G The screen display behaves as a 'window' on

a large sheet of paper on which a table of numbers is laid out.
The maximum size of the table is determined by the memory
capacity, and with a MEMOPAK 64K a table of up to 7000
numbers with Up to 250 rows or 99 columns can be specified.
Each location in the table can be either a number which is keyed
inor a formula which generates a number. Every time the
command to ‘calculate’is given, all the formulae in the table are
re-evaluated, Spreadsheet analysis started as an aid to
cash-flow analysis, but this powerful tool has now been
generalised and MEMOCALC with its special ability to perform
iterative calculations is invaluable in the performance of
numerical tasks.

MEMOPAK 1 GK For those just setting out on the road ta

real computing, this pack transforms the ZX81 from a toy to a
powerful computer. Data storage, extended programming and
complex displays become feasible.

For even greater capacity, memory packs can be added
together (16 + 16 + 16K or 16 + 32K). The MEMOPAK 32K and
the MEMOPAK 64K offer large memories at economical prices.
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CORTEX BASIC

The BASIC used on the Cortex contains many statements which

will be unfamiliar to readers who ar

this month, we’ll be taking a brief |
functions. This month: graphics.

Power BASIC, with some additional keywords necessary to

make use of some of the features of the Cortex. Some of
these involve the graphics commands which we are making the
basis of this article.

The video display processor in the Cortex is, in fact, capa-
ble of four display modes, but only two of these are implement-
ed by the BASIC. The two types of display are accessed by the
TEXT and GRAPH commands.

TEXT

The TEXT mode provides 24 40-character rows in two col-
ours and is intended to maximise the capacity of the TV screen
to display alphanumeric characters. A diagram of the screen in
this mode is shown in Fig. 1. The character cell number is equal
to the horizontal position (0 to 39) plus 40 times the vertical
position (0 to 23). The only items that may be displayed in
this mode are the alphanumerical character set, which are def-
ined on a six by eight grid of pixels (six pixels across, eight pix-
els down). There are a possible 256 patterns that can be dis-
played and on power-up these are defined by the BASIC in the
EPROM. Examining the characters shows that the first 32 are
symbolic representations of the carresponding ASCII control
codes, the next 64 are standard upper case ASCII, the next 32
are ‘small capitals’ rather than lower case ASCI! (these small
capitals are used in the error messages), and the remaining 128
characters are not assigned any meaningful pattern,

However, any or all of these character patterns may be
changed by using the CHAR command. This has the format

BASIC on the Cortex is a derivative of Texas Instruments’

CHAR argl, arg2, arg3, arg4

where argl is the number of the character to be changed (0 to
255), and arg2, arg3 and arg4 define the new bit pattern for the

This photograph shows lines plotted in GRAPH mode. The
pixel resolution is 256 by 192 but the limitation on colour
means some areas (noticeably to the left of the shape) get
‘blocked in’ colour, z

a4

e used to Microsoft. Beginning
ook at the keywords and their

character. These arguments are 16-bit numbers and define the
character row by row from top to bottom, with a 1 producing
the foreground colour and a 0 producing the background col-
our. For example, if you type CHAR32,20,20,20: TEXT then
your screenful of ‘spaces’ suddenly develops freckles! (Inci-
den)tal!y, executing TEXT clears the screen and homes the cur-
sor).

Another fun thing to do (although completely pointless!)
is to scramble the character set using random numbers. Try

T0 FOR 1=0TO 255

20 CHAR I, RND*255, RND*255 RND*255
30 NEXT |

40 TEXT

and then type in LIST after running the program. Not so easy
to read, eh? To get back the original patterns, just execute a
reset with the switch on the rear and the Cortex will re-load
the character table from the EPROM.

GRAPH :

In GRAPH mode the screen dimensions change to that
shown in Fig. 2, a grid of cells 32 by 24. The character cell
number is given by the horizontal position (0 to 31) plus 32
times the vertical position (0 to 23). In addition, the screen
may also be considered to consist of individual pixels (256
across by 192 down). Thus, each character cell in this mode is
eight by eight pixels in size, offering a better pattern resolu-
tion than the six by eight pixels of TEXT mode.

As in TEXT mode, executing the GRAPH statement will
clear the screen and home the cursor, which in graph mode is
an invisible pixel cursor. An alternative method of clearing the
screen is to use the program statement

PRINT “<0C>"

which has the advantage of wiping off any text messages or
plotted lines but leaving sprites unaffected. The reason why
this statement works will be covered in a future article: suffice
it to say that the statement executes the ASCI| control code
for Clear Screen.

Pixels are numbered from 0 to 255-horizontally and from
0 to 191 vertically. The origin is at the top left-hand corner of
the screen as shown in Fig. 2,

PLOT AND UNPLOT
The PLOT statement is used to turn on
on the text/graphic plane. The basic format is

individual pixels

PLOT argl,arg2 TO arg3 Aargd

By leaving out various parts of the statement, different actions
can be performed. If the entire statement is executed, then z
line is drawn in the current foreground colour from the pixel
co-ordinates given by argl and arg2 (argl = horizontal, arg2 =
vertical) to the pixel co-ordinates given by arg3, arg4. The in-
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FEATURE

0 1 2 3 3 5 T T [as | a
40 | a1 | 42 | 43 | 4a | a5 R aE
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0.0

219

Fig. 1 Screen position map for the Cortex in TEXT mode.
Here the screen is divided into a 40 by 24 grid which can only
display the character set — sprites are not possible in this
mode.

o i ata 255.0
0 1 2 3 4 5 2 30 3
32 33 | 34 35 36 37 61 62 63
64 65 66 67 68 69 93 M 35
| | | | [
| | | | | |
704 | 705 | 706 | 707 | 708 | 708 733 | 734 | 735
736 | 737 | 738 | 730 | 740 | 740 765 | 766 | 767

255 191

Fig. 2 The screen position map for the Cortex in GRAPH
mode. The grid is now 32 by 24 squares and each square may
contain members of the character set or the shape table. In
addition, up to 32 sprites may be displayed using the shape
table patterns, and individual pixels may be set or reset.

visible pixel cursor is left at arg3, argd (horizontal, vertical).

If argl, arg2 are omitted, ie PLOT TO arg3,arg4, then a
line is drawn from the current graphic cursor position to the
co-ordinates given by arg3, arg4. If the TO arg3,arg4 part of
the statement is omitted, ie PLOT argl,arg2, then the single
pixel specified by the co-ordinates argl, arg2 is set to the cur-
rent foreground colour. The UNPLOT statement has the same
format and variants as the PLOT statement except that the
line or pixel is removed instead of being plotted.

COLOUR, COL
Colours may be set up in TEXT ar GRAPH mode by
means of the COLOUR statement. The format for this is

COLOUR foreground colour, background colour

The two colour arguments can take the values O to 15, the cor-
responding colours being given in Table 1, Cortex Part 1, Nov-
ember 82 issue. If the foreground colour only is given, eg COL-
OUR 6, then the current background colour is used.

Two colours only are allowed in TEXT mode. Executing a
COLOUR statement in a program or in immediate mode will
recolour the entire display. By contrast, all 16 colours may be
displayed at once in GRAPH mode, with the limitation that
each horizontal line of eight pixels (ie one character cell
width) can only have one foreground colour and one back-
ground colour. Try this program to see what this means:

10 COLOUR 4,7: GRAPH
20 COLOUR 1,13: PLOT 0,0 TO 255,191

The pixels in the text/graphic plane can be tested for their
colour by reading the code into a variable using the COL func-
tion. The format is

var = COL arg1,arg2
ETI FEBRUARY 1983

where argl, arg2 are the horizontal and vertical co-ordinates of
the pixel to be tested. The variable var will now have a value
equal to the colour code of the pixel.

SHAPE, SPRITE, MAG
The SHAPE statement is used to define one of 256 possi-
ble eight by eight pixel shape definitions. The format is

SHAPE arg1 ,arg2,arg3,arg4 arg5

where argl is the shape table entry to use (0 to 255), arg2 is
the 16-bit integer pattern of the first and second row of the
shape, arg3 gives the third and fourth rows, arg4 gives the fifth
and sixth rows and arg5 gives the seventh and eighth rows. For
arg? to arg5 the most significant byte defines the first row and
the least significant, the second row. For example, to define a
solid block use SHAPE 2, —1, —1, —1, —1.

Once shapes have been defined they can be displayed on
screen using the SPRITE command. Each sprite plane can hold
one sprite, giving a maximum of 32 on screen at once, and if
a sprite on a plane is rewritten into a new position the old one
is automatically erased. The format for the statement is

SPRITE argl,arg2,arg3,arg4,arg5

where argl is the sprite plane to hold the sprite (0 to 31), arg2
is the horizontal co-ordinate of the sprite’s top left pixel, arg3
is the vertical co-ordinate of the sprite’s top left pixel, arg4 is
the shape number to use for the pattern (0 to 255) and arg5 is
the sprite colour (0 to 15).

There are two limitations to the use of sprites. One is that
only four sprites at a time may be displayed on a given hori-
zontal line: an attempt to add a fifth will make the overlapp-
ing portion invisible. Try this program:

10 COLOUR 1,15: GRAPH: MAG 1,0
20 SHAPE 10, -1, -1, -1, —1

30 FOR T=1 TO 14

40 FOR 1=1 TO 100

50 SPRITE T, I-T*2, I-T*2,10,T
60 WAIT 1

70 NEXT I: NEXT T

The second limitation is that you can only use a sprite
plane if all the ones above it have been used. Hence you must
place your first sprite on plane 0, your second on plane 1 and
so on. Of course, once a plane has been initialised in this way
you can wipe it if necessary by setting its sprite to an all-zeros
shape or setting its colour to transparent.

The MAG statement defines both the size and the defini-
tion of the sprites. The format is

MAG sprite magnification, sprite definition size
If the sprite magnification is O every bit in the shape definition

used for the sprite will be displayed as one pixel. |f the magni-
fication is non-zero then each bit will be displayed as two pix-

‘els horizontally and vertically. If the definition size is zero

then one shape table entry will be used to build the sprite. If it
is non-zero then four entries will be used. These entries are

joined in the following way to build a 16 by 16 point sprite: .

top left, shape n; bottom left, shape n+1; top right, shape n+2;
bottom right, shape n+3, where n is the shape number given to
the sprite statement. The shape tabie entries must start on a
four entry boundary, so valid values of n are 0,4,8,12 etc.

Note that the SHAPE, SPRITE and MAG statements will
only work if the Cortex is in GRAPH mode.
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(w)m_ ¢ Modular
Amplifiers
the third generation

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

WE'RE INSTRUMENTAL
IN MAKING A LOT
OF POWER

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

With over 10 years experience in audio amplifier technology |LP
are recognised as world leaders.

BIPOLAR MODULES MOSFET MODULES
Module | Output Load DISTORTION Supply Size WT | Price Madule | Qutput Load DISTORTION Supply Size WT | Price
MNumber Power |Impedance| T.H.D, LLM.D. Voltage mm gms ine. Number | Power | impedanca| T.H.D. I.M.D. Voltage mm gms inc.
Watts O Typat  60Hz/ Tvp VAT Watts 0 Typat  60Hz/ Tve VAT
rms 1KHz  7KHz 4:1 rms 1KHz  7KHz 4:1
HY30 15 4-8 0.015% <0,006% £18 76 x 68 x 40 240 [ £8.40 MOS 128 60 4-8 <0.005% <0.006% +45 120 x 78 x 40 420 £30.41
HY80 30 4-8 0,015% <0.,006% +25 76 x 68 x 40 240 [ £9.55 MOS 248 120 4-8 <0.005% «0.006% %55 120 x 78 x 80 B850 £39.86
HY&8060| 30+ 30 4-8 0.015% <0.006% +25 120 x 78 x 40 420 | £18,69 MOS 364| 180 4 <0.005% <0.006% £ 685 120 x 78 x 100 |1025{ £45,54
HY124 60 a 0.01% <0.006% +26 120 x 78 x 40 410 | £20.75
HY128 60 B 0.01%  <0.006% + 35 120x 78 x 40 | 410 |£20.75 Protection:  Able to cope with complex loads without the need for very special
HY 244 120 4 001% <0006% | t35 |120x78x50 | 520 |£25.47 pratection circuitry (fuses will suffice)
HY 248 120 8 00'% <0006% | +50 |120x78x50 | 520 |£25.47 Slewrate:  20v/ps. Rise time: 3ps. S/N ratio: 100db
HY364 180 a 0.01% <0.006% +45 |120x 78 x 100 1030 | £38.41 Frequency response {—3dB): 16Hz — T00KHz. Input sensitivity: 500mV rms
Hy3es | 180 8 0.07% <0.006% | 60 |120x78x 100 1030 |£38.41 Input impedance: 100K £1. - Damping factor: 100Hz >400

Protection: Full load line. Slew Rate: 15v/ps Risetime: 5us. S/N ratio: 100db.
Frequency response (—3dB) 15Hz — S0KHz. Input sensitivity: 500mV rms,

‘NEW to ILP’ In Car Enter

Input Impedance: 100K {1 . Damping factor: 100Hz >400 c1s
Mono Power Booster Amplifier to increase the output of your existing car radio
PRE-AMP SYSTEMS or cassetie player to a nominal 15 watts rms,

Very easy to use,

Module Module Functions Current | Price inc a
Number Required | VAT Robust construction, £9.14 (inc. VAT)
HY6 Mono pre.smp | Mic/Mag. Cactridge/Tuner/Tape/ 10mA £7.60 Moaunts anywhere in car.
Aux + Vol/Bass/Treble Automatic switch on.
HYE6 |Sterso pre amp | Mic/Mag, Cartridge/Tuner/Tape/ 20mA £14,32

Qutput power maximum 22w peak into 441

Frequency response (—3dB) 15Hz to 30KHz, T.H.D. 0,1% at 10w 1KHz

S/N ratio {DIN AUDIO) B0dB, Load Impedance 351

Input Sensitivity and impedance (selectable) 700mV rms inte 15K {1 3V rms into 81
Size 95 x 48 x 50mm. Weight 256 gms.

Aux + Vol/Bass/Treble/Balance
HY73 | Guilar pre amp [ Two Guitar {Bass Lead) and Mic + 20mA £16.36
separate Volume Bass Treble + Mix
HY78 |Stereo pre amp | As HY66 less tone controls 20mA £14,20

Most pre-amp modules can be driven by the PSU driving the main power amp,
A separate PSU 30 is available pursly for pre amp modules if required for C1515

£5.47 (inc, VAT), Pre-amp and mixing modules in 18 different variations. Stereo version of C15 £17.19 {inc. VAT)
::z’:‘::;“;:’;r::'“"" Size 95 x 40 x 80, Weight 410 gms.

For ease of construction we recommend the B6 for modules HY6—HY 13 £1.05
{inc. VAT) and the B66 for modules HY66—HY78 £1.29 {inc. VAT),

POWER SUPPLY UNITS (Incorporating our own toroidal transformers)

Made| For Uss With Price inc. Mode| For Use With Price inc, Model For Use With Price inc.
Numbar VAT Numiber VAT Number VAT
PSU 21X [ 1 0or 2HY30 £11.93 PSUBZX | 2x HY124 £17.07 PSU 72X | 2 x HY 248 £22.54
PSU41X | 10r 2HYB0, 1 x HYBOB0, 1 x HY124 | £13.,83 PSU 63X | 2 x MOS128 E£17.86 PSU 73X [1 x HY364 £22,54
PSU 42X [1x HY128 £15.90 PSUB4X | 1x HY248 £17.86 PSU 74X |1 x HY 368 é £24.20
PSU 43X [ 1 xM0OS5128 £16.70 PSU 55X | 1 x MOS248 £19.52 PSU 75X [ 2 x MOS248, 1 x MOS368 £24,20
PSUBIX |2xHY 128, 1 x HY244 £17,07 PSU 71X | 2xHY244 E21.75

Please note: X in part no, indicates primary voltage. Please insert 'O’ in place of
X for 110V, *1" in place of X for 220V, and "'2”" in place ot X for 240V,
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ELECTRONICS LTD

PROFESSIONAL HI-FI THAT EVERY ENTHUSIAST
CAN HANDLE...  FoulE

Unicase

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

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

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

Hi Fi Separates

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

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

TO ORDER USING OUR FREEPOST FACILITY
wer aves Fiil in the coupon as shown, or write details on a separate sheet of paper,
) i gucting the name and date of this journal. By sending your order to our
Our power slaves, which have numerous uses i.e. address as shown at the bottom of the page opposite, with FREEPOST

[OLE 2 SR iR e

instrument, discotheque, sound reinforcement, feature in = eaf“é:f‘own ondrhe snvelol;té. you nezd not sta:jmpcilt. Wg pay Dusl tage If::Lr b
' n e . f rie fron ne| in ut .BCk e' y.o.‘. e_ques anl I’ﬂOﬂE_‘f' oaraers _rnust 8 Crossed ang made DWBB e to l.L.F.
2gglttrlc?l atr(:.dﬂa1 c::l!rvli;eg h:hdle It’rp:vidingahejsmalllleesvt Eiectronics Ltd. if sending cash, it must be by registered post. To pay C.0.D.
, . :

] : please add £1 to TOTAL value of order,
lowest cost, slave on the market in this format.

PAYMENT MAY BE MADE BY ACCESS OR BARCLAYCARD IF

REQUIRED ,
UNICASES = TEI EN B BN =D BN 5D Gn BF S BE BN B S =S
FiC@ Inc.
Post to: ILP Electronics Ltd., Freepost 4, |
H(I:F’I Slparatpafs f_t;rm ' Graham Bell House, Roper Class,
U reamp ‘ | u £29.85 . l F Canterbury C2 7EP, Kent, England.
UP1X 30 + 30w/4—8{) Bipolar Stereo  HiFi £54 95 I Telephone: (0227) 54778, I
UP2X 60W/40 Bipolar Mono HiFi £54.95 | TR Technical: 0227) 64723,
UP3X 60wW/80 Bipolar Mono HiFi £54.95 ELEC ONICS LTD Telex: 965780, I
UP4X 120W/44L Bipolar Mono HiFi £74.95 I d
UPSX 120W/882 Bipolar  Mono  HiFi £74.95 I Please send me the following I
UPBX 60W/4—8LL MOS Meono HiFi £64.95 s
UP7X 120W/4-80  MOS Mono  HiFi £84.95 Total purchase price I
Powar Slaves I | enclose ChequeD Postal OrdersD Int. Money OrderD
Us1X 60W/4 L1 Bipolar Paower Slave £53.95 R
US2% 120W/a 00 Pty (oo S £70.95 I Please debit my Access/Barclaycard No. I
UsS3Xx 60W/4—80L MQS Power Slave £69.96 I Name I
uS4ax 120W/4—84L MOS Power Slave £89.95
Address
Please note X in part number denotes mains voltage. Please insert ‘O’ in place of I I
X for 110V, 1’ in place of X for 220V (Europe), and ‘2’ in place of X for 240V
{U.K.} All units except UC1 incorporate our own toroidal transformers. I Signature '
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MIDWICH COMPUTER COMPANY LIMITED

FAST EX-STOCK DELIVERY OF MICROCOMPUTER COMPONENTS AT UNBEATABLE PRICES

BBC MICRO DEALER
Descristion Price
MEMORY UPGRADE FOR SPECTRUM

Jrincreases Memory to 48K

srdust Pugs in .

Y Suitable for Later Blue Keyboard Machines only

Ex-stock 2005

| 8BC Microcomputsr Upgrades

*Memory Upgrade (BBC1) 1000
*Printer & User I/0 kit (BBC2) 7.60
*F.Disc interface mc(ggcsngBCS] 1:._%!
i mput kil

m & RGB kit (BBCS) 125
*Expanzon bus & fube kot (RBCE) 585
* Printer cabie inc A | plug

(ot assambledd (BBC21) 13.00

*Lises port connector & cable (BBE22) 200
* Anal mput phut & cover (BBCA4) 225
5 pin mphaglnsemmmamﬂd 0.60

*6 pin DIN plog for AGE L (BBC10G) 0.80
“7 pint DIN for cassett (BBC141) 060

*Cornector for bus & cable (BBCES) 350

-Single disc drive 1|00K) (BBCSH 225.00°
*Dual disc drives (BBC, 75.00*

Teletext Recewer (200K) (BBC71) 14434

Prestel receiver (| 80.00™
“Games Paddles (uer palr) (BBC45) 11.30

- Prices on these items are Jikely to change please contact sales office
before ordering

As some iterns are on extended delivery from Acom please check
availability before ordering items marked*

ACORNSOFT FOR THE BBC MICROCOMPUTER

Graphs & charts gn fhe BEC Mtrn {AC122) 7.50
Graphs & Charts Cassette {AC12. 7.50
Ajgebraic rranuilaticn pk IM‘.124. 885
Forth on BBC Micro (AC125) 750
Foah pack [ACT26) 1465
Lisp on BEE Mu:mlAC127) 150
Lisp pack (AC128) 14.85
Games: ers quesl (AC129) 0.85
Games-Delender (AC130) B.65
Games-Monster (AC131) 8.85
Games-Snapper (AC132) 8.65

EPROM PROGRAMMER FOR BBC MICROCOMPUTER
* P!ogmms 2516, 2716, 2532, 2732 Industry Standard
EPROMS

s No extemal power supply réquirad
+ Plugs straight into expansion sockel

W Easy to use ¥ Includes all Software required
EFROM mmer (Kit) 48.95
EPRUM PROGRAMMER {fasemblad) 57.85
ACORN & BBC MICRO DSIEIIN 450
COMPONENTS 0S88LS120N 450
2114 Low Power 20 way Right Angle
200ns 0.80 IDC Header 246
4516/4816 100ns 225 26 way Right Angle
6522 299 1DC Header 324
7415244 058 34 way Right Angle
7418245 068 IDC Header 380
81LS97 0.80 15 way Right Angle
DP8304 450 D SKT 350
' ES PADDLES FOR BBC mm DRAGON 32,
ZII'I' AND SPECTRUM®* EX-STOCK

* Requires controfier (see below!

BBC Micro 11.30/Pax
281, Spectrum*, Dragon 32 6.05/Each
Games Paddle Controller for ZX81 and Spectrum
* Very High Speed Operation Possibie
* Plugs into 2XB1/Spectrum Expansion Bus
* Connector provided for Ram Pack, Printer
Paddie Controller Kit 1485
Ass 1095

Please specify ZX81 or Spectrum when ordenng.

NEW CATALOGUE NOW AVAILABLE
Please send 0.25 + SAE

SPECIAL
OFFERS

2 i 345
B m
L axs
04 450
416 i
200
45 209
Devics Price
280 FAMILY
0CPU 295
ZBOACPU 345
780CTC 264
ZBOACTC 295
ZBOADART 5.70
ZBOADMA 185
ZB0PIO 275
ZBOAPIO 295
ZBOASIOO 1199
ZBOASIO-1 11.08
ZBOASI0-2 11.90
K3886 1100
MK2886-4 14.47
ZB0BCPY 715
BCTC 7.15 |
Z80BP10 7.15 |
Z80BS10-0 2382
Z80BSI0-1 2382
2ZB0BSIO-2 2382
6800 FAMILY
6800 209
6802 340
6803C 12.10
6809 8.45
6810 112
6821 120
6840 395
6845 6.75
6850 140
6880 1.07
6887 080
68488 8.1
6875 5.62
6843 13.90
68800 6.30
68809 10.11
68821 229
68810 200
68840 4.70
68B50 286
6500 FAMILY
6502 45
6520 299
6522 299
6532 5.85
6080 FAMILY
BOBSA 440
8212 1.55
8216 060
8251A 319
8255A 295
BUFFERS
811595 0.80
811597 090
81L.598 0.0
8T26A 120
BT28A 120
87195 1.35
8T97A 1.35
145
IJATI CONVERTERS
ZN425 345
ZN426 300
ZN427 5.09
ZNA28 475
ZNA29 210
ZN432 13.00
ZN433 2580
ZN435 440
UPD7002 435
IN447
ZNA4B 546
ZN449 2.55
ZNA4D 58.63
FLOPPY DISC
8271 37.50
FDI771 1475
=D1791 2175
FD1793 227
FD1795 2%
FD1797 2115
WD1691 1087
WD2143 5T
MISC SUPPORT
CHIPS
AY3-1015 290
AY3-1270 105
AY3-8910 5.00

4116 150ns

2114 Low Power 4116 200ns
200ms 080 4118 150ns 338
2708 450ns 279 4164 200ns TL 399 FLOPPY DISC DAIVES
2716 450ns 4164 200ns NEC 3.09
(e 210 | 4516/4816 $00ms SCHUGART A 200 ss':%ee Ueased 12200
2716 350ns 280
(+5V) 358 5516 250ng a3s
2716 450ns 6116 3 150ns  3.85
3 Rail 505 6116 LP3 150ns o6l
27323500 440 Device Price | Device Price
32 0.12
2732450ns 299 TR 82 012 | oI sockets fow
52 450ms Fr] PRICES' FOR 37 iz | oo
B ‘ ; J
2764 450ns 899 QUANTITIES & » o1z s T (6, )
4 g. 14 928 3
Device Price Davice Prica | 42 027
M e MRy 8 oaB g
48 045
DPB304 450 | 4025 018 | 49 0 - e o
Ge gl ) w4 u2 s
1 5 0.14
MC3446 295 | 4028 040 | 55 a5 | a5 e o8
MC3448A 4z | a1 18 |7 0.18
MC3480 . 74 0.16 DIL JUMPERS
MC3487 205 | 404 1.00 75 0.19 Sin Jlg onded 24"
MC14411 894 | 4035 0.84 76 0.17 14 PIN 1.40
MC14412 780 | 4040 049 78 0.24 16 PIN 1.60
R03-2513L 6.90 | 4041 0.77 B3 0. 24 PIN 235
RO3-2513U 689 | 4042 044 85 047 40 PIN 325
8402 445 | 4043 069 | 86 015 Dol et
oo w8 s e,
7660 Y ! 1 080
LF398N 556 | 4046 084 | % 031 16 P 205
VOLTASE" 4047 048 | 33 025 | 24PN 310
REFERENCES | 4048 054 | 55 04p | 40PN 485
g ) R
V423 126V . 200
ZNA588 245V 108 | 4051 044 | 113 020 | 16PN 215
7N Rel025 249V 180 | 4052 058 | 114 022 | 24PN 325
ZNRe 040 410V 1.60 1%%% %E :gg ggg 40 PIN 5.10
ZNRef 062 617V 160 ¥ "
ZNRef100196v 256 | 4055 084 | 125 2y | MO iolEndedlt g
e 40w B dm kw8
ZN450E 781 ; : PIN 340
4066 020 | 1% 023
lzms‘o“m 17.35 e oz | 1% 923 | 0PN 525
. 139 020
T 825 | aro 014 | 15 oo NZERINSERTION
4071 014 | 148 089 | -,
(M3T1N 089 | 4072 ol | ee | e 585
N o | 473 (AT o | G0N o
30 | i . Y
LM34BN 050 |
LM555N oig | 497 hed 2 2 | swarw
LM556CN 048 | 407 025 | 1o 325 | cownectoms
LM741(8PIN) D, 081 013 | 1% 035 | MALEMALE 105
TGN 004 B e 020 | 162 035 | (36 CABLE
(8 PIN) . 4085 064 163 034 MALE-FEMALE 10.13
LM725CN 320 | 4085 o5t | 1o 030 | @6 caBL
REGULATORS | 4093 025 | 165 054 | MALESENDED 583
7805 039 | 4502 089 | 166 og3 | [1& CABLD
7812 03 | 4507 038 | 173 0.84 Fgmﬁg" 6.25
7815 039 | 4508 129 | 171 040
78L05 029 | 4510 045 | i75 044 | CABLE)
78L12 020 | 4511 044 | 181 090
78L15 020 | 4512 040 | 190 036 6;)
7905 0.55 | 4514 194 | 191 044 1DC CONNECTORS
i gtm bl Lt LR S e
{ 1 044
LM3DaK 099 i 4518 030 | 134 034 | (Right Angle PCB MTG)
LM317K 320 | 4519 ‘028 | 195 034 | 10PN 0.86
LM323K 495 | 4520 048 | 196 045 | 14PN 122
LM338K 578 | 4521 19 | 17 045 | 16PN 134
| 4 21 054 | 20PN 145
gﬂmgﬂﬁ'}ﬂf"{m 2526 069 | 240 055 | 26PN 178
| aMiziUMi233) 440 | 4527 064 | 241 085 | 34PN 206
oS 4528 089 | 242 084 | 40PN 232
Mz 200 | g2 0% | 244 058 | 20PN 3%
S : i 320
S e i 079 | 245 059
24576MHZ 245 ( 45653 244 | 247 040 | ' 1DC Sockets Inc 367
36064MHZ 205 | 4535 050 | 248 040 | Ribbon Cable
AMHZ 145 | 4956 ps0R el 088 | 10en 140
e 145 | it Other devices 253 030 | |APN e
96804MHZ 185 ‘m!s“:;us e a4 | 20PN 248
CNOS 4000 ‘B 0 0.10 | 259 057 ﬁg ,F;!N ;ﬁ;
01 o1 | 260 i85 | 200N a0
4001 010 | 02 o1 | 266 uie | 0N ]
4002 012 | 03 o1l | 273 058 | 2nn 38
e d o mm
. 05 11 .
4008 080 | 08 o1 | 290 057 <§)
4009 034 | 09 011 | 293 040 VIDED MONITORS
4010 039 | 10 o1 | 385 029 | WEC GREEN SCREEN
4011 011 | 11 013 | 356 020 Tel. Sales
4012 045 | 12 011 | 367 020 g0 | Office for
4013 024 | 13 015 | 368 038 | 17 poceand
4014 074 | 14 028 | 37 050 des
hoomi: I B e
4017 037 | o D1z | 378 0.45 CP INDUSTRIAL
4018 087 | 22 013 | 379 085 | EPROM Progmmeors
4019 041 | 26 0.12 | 386 034 | & Erasers
4020 048 | 27 012 | 3% 049 | EP4000 545,00
4021 069 | 28 012 | 393 041 | P4000 545.0¢
4022 085 | 30 012 | 629 121 | uwai 7850

DAT

MEMORIES DATA
2114 0.50
2708 1.10
2716 1.10
2716 3 rail 1.00
2732 1.40
6116 080
2532 090
4116 1.10
4118 090
4164 (M) 1.60
4164 NEC 1.00

B16 .90
5516 110
Z80 FAMILY DATA
ZB0 CPU 0.80
Z80CTC 090
ZBOADART 0.80
ZB0ADMA 1.10
ZBOPIO 0.80
Z80ASI0 200
MK3836 6.75
FAMILY DATA
6502 1.80
6520 0.05
6522 260
6532 1.10
8080 FAMILY DATA

8085A 2.00

8251 40
8255 1.00
OATA CONVERTERS
DATA

ZN425 0.75
INd27 0.75
ZN428 0.75
ZNA32 0.75
ZNA33 075
ZNA47/8/9 0.75
UPD 7002 0.7
MISC SUPPORT

CHIPS DATA .
AY-3-1015 120

800 .50
802 280
6803C 1.00
6809 3.50
6810 085
6821 150
6840 200
6845 280
8850 1.19
68488 150
UHF MODULATORS
DATA
UM1111 040
UM1233 040
FLOPPY DISC
CONTROLLERS DATA
FD1771 280
FO179X 3.00
WD2143 1.00
WD1691 1
WD Kits 5.1
MISC. SUPPORT
CHIPS DATA
MC1488 080
MC1489 0.90
MC3446 0.60
MC3448A 090
MG3480 220
M(3487 085
MC14411 0485
RO-3-2513X 080
DVM CHIPS 0.15
DATA
T1 DATA BOOKS
Llnear Control

4.00
Vonage Regulators

450
MOS/Memory  3.85
Interface Circuits
TIL 5th Edition
Bipolar Microcomp

450
T POCKET GUIDES
TTListEdition 350
Linear & Interface

given if requested.
NO SURCHARGE FOR CREDIT CARD ORDERS

24 Hour Telephone order service for credit card holders. All prices exclude VAT and carriage (0.45). Official orders from
educational and governmental establishments, and public companies accepted Credit accounts available to others (subjectto
status). All orders despatched on day of receipt Out of stock items will follow on automatically at our discretion or a refund will be

DEPT ETI, RICKINGHALL HOUSE, RICKINGHALL, SUFFOLK IP22 1HH
TELEPHONE (0379) DISS 898751
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READER SURVEY

Here’s your chance to tell us what you think of the magazine, and this
year it's reply paid, so you have no excuse not to respond. As you may
have noticed, ETI has a new editor, so changes are afoot. To help us
decide what changes would make the magazine better, we need your
opinions. And to make it as little trouble as possible we’ve made all the
answers multiple-choice. However, we can't think of everything, so
we've left a long section at the end for you to write in your opinions if
we have not covered a particular point you would like to make in the
questions we’ve asked or in the choices of answer we’ve provided.

Incidentally, you’ll see that there are lots of little numbers in brackets
next to the little boxes we’re asking you to tick — please ignore these,
they’re to help us in our computer-assisted analysis (using the Cortex, of
course) of your replies.

Because this survey is reply-paid, a little more origami is required than

for previous years: first, pull out the survey form from the magazine
and fold along the page fold. Then fold along the line at the centre of
this page. Finally, fold and tuck in the two flaps, so that the address
and licence number are clearly showing.

FIRST FOLD
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YOUR INTERESTS

1.What are your main areas of in-
terest within electronics? Please
indicate with a tick in the first

column
Audio/Hi-Fi [] [[] [] (1)
Computers
—designof [ ][] [] @
Computers
— interfacing
anduseof [ ][] [] 3
Digital (other
than
computers) [ ] [] [] @
Electronic
Music (][] ] )
Radio & TV [] [] [] )
Robotics EFEAN
Test
Equipment [ ] [] [] ®
Radio
Control (1] ©
Domestic
Electronics
(eg, ELCB [ ] [] [] (10)

2. Please tick in the second column
next to those subjects you would
like to see more of in ETI (please
don’t tick them all.)

3. Please tick in the third column

next to those subjects you would
like to see less of in ET!.
Please list at the end any subject
areas not presently covered in
ETI that you think we should
cover,

SERIES
Over the past few months, we
have run two extended series.

4. Designing Micro Systems
Did you read:

all or most []
around half ]
0

few or none

5. Configurations
Did you read
all or most

[]
around half L]
[]

few or none

6.Would you like to see similar
series in ETI?

YES [ ] (1)
NO [ ] (2)
If there any other topics you

would like to see series-on please
list at the end.

PROJECTS
7.Do you built projects from ETI?

Yes, two or more a
year []m

Yes, about one a year [ ] (2)

Yes, but less than one
a year []3)

[]@

8.When you build projects from
ETl or other magazines, do you
usually:

No, not as yet

Build them more or
less as published

Make a few
adaptations to suit
yourself

Make a large number
of adaptations (] 3)
9. Do you:

Usually buy a
complete kit

Usually buy the
special PCB but obtain
other components

(]

yourself []@
Make your own PCB [ ] (3)
Not use a PCB atall [] (4)

10.Do you wusually use the
recommended case?
YES (1)
NO ; (2)
11.Do you find the information in
‘Buylines’:
Useful [] M
Inadequate (]
Not useful []3)
(List reasons at end)
BUYING
12.Have you bought electronic

components from adverts in ETI
during the past year?
YES [ (1)
NO [] @

13.Have you bought electronic
equipment through adverts in ETI
during the past year?

YES [] (1)
x NO [] ()
Note If you have any complaints

against advertisers, we would
like to hear them.

14. Approximately how much do
you spend a year on your leisure
electronics?

£0 to £20

LM

£20 to £50 ]
£50 to £100 []3)
£100 to £200 [] @)
more than £200 L] ()

If more than £200, please
estimate and write in £ ..........

15. Approximately how much do
you spend a year professionally
on electronic components?
(please include purchases made
indirectly, e.g. requisitioning
from company stores)

Nothing [ )
Less than £500 (] @
£500 to £2000 16
£2000 to £5000 (]
more than £5000 L]

If more than £5,000,
please estimate £ ........

16. Approximately how much do
you spend a year professionally
on electronic equipment (other
than components)?

Nothing ]«
Less than £500 []¢(
£500 to £2000 [](
£2000 to £5000 []¢
more than £5000 ]«

If more than £5,000,

please estimate £ ........

READING HABITS
17.Do you read ETI regularly?

No — this is the first
copy | have bought

No — | buy ETI when

there is a project or

feature that

particularly interests

me []Q

Yes — but for less than
a year

L1 M

Yes — for a year or
longer L]@

18. How do you usually buy ETI?
On subscription

On a regular order
from a newsagent

From a ‘corner shop’
type newsagent
without a regular
order

From a large

newsagent in town

centre or similar

location (eg railway

station) (]

From a specialist
electronics shop

L] (5

ETI FEBRUARY 1983
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19.How many people read your
copy?

just you HEY)
one other 1@
several others ] 3

Zd.How long do you usually keep
your copies of ETI?

less than 1 year C]m
1 year or longer []@
selected copies kept
for 1 year or longer
but others not kept  [] (3)

READERSHIP PROFILE

Below we ask you some questions
about yourself which we hope you
will not mind answering. If there is
any section you do not wish to
answer, please leave it blank.

21. Age
15 or under
16 to 25
26 to 35
36 to 45
46 to 55
56 to 65

66 or over

S8 8 s8N gS

Oooodyg
I 22T 88 =

22.Sex
Male

Female

L1

23. Marital Status
Single
Married

[1[]

24. Employment
At school

At sixth form or Tech.
college

Student in higher
education

— —
N —

T

&)
- < L =

Employed
Self-employed
Not employed
Retired

~

Oooooo o o

25.1f employed or ;If-e;pﬁyed
please indicate your-earnings

under £4,500 p.a. []a

(1)
£4,500 to £6,499 @
£6,500 to £9,499 1 3)
£9,500 to £14,000 [] @
over £14,000 L]G5)

26.What is your job title? (please
write in below)

27.Do you hold a credit card?

YES [ | (1)
NO| | (2)

28.Does your job or course of study
involve electronics?

Mostly ]
Sometimes []@
Not at all []3)

29. Education: please tick in the first
column the standard of
education you have already

reached
No formal
qualifications [ ] (1) [] (1)
CSE (1@ []@
O level (13 B
A level/
Scot. Higher /
IB [(J@ []@
ONC ]Gy []6)
HNC L1® []®
Bachelor’s
degree HEYREEY%;
Higher degree [ | 8) [ (8)

30. Please tick in the second column
if you are still studying for a
qualification (full or part time)

31. Are you a home-owner?

YES ] (1)
NO [ (2)

32. Do you own a car?
YES [] (1)
NO [ @)

Please use this space for any additional comments. Use a separate

sheet if necessary.

ET: FEBRUARY 1983

“AUDIO
33. Do you own a stereo system?
YES [] (1)
NO [] @

34.Have reviews in Audiophile
influenced your choice of system

components?
YES [] (1)
NO [] )
VIDEO
35.Do you own or rent a video
recorder?
YES [] (1)
NO [] @)
36.If YES, which format is it in?
VHS [
- Beta [] (2
V2000 []3)
COMPUTING
38. Do you own a home computer?
YES [] (1)
NO [] )
38.If ‘'YES’, please indicate which
make it is:
Acorn Atom [] D
Apple /1171 [] @
Atari 400/800 [ 3)
BBC Model A/B [] @
Dragon 32 L] ®
PET [] @
Sharp MZ80 A/B/K [ ] (8)
Tandy TRS-80 | ] ©
Tandy Colour
Computer [] Qo
Tangerine []an
T199/44 (102
VIC 20 ] (13)
Video Genie [] a4
ZX81 [](15)
ZX Spectrum [] (16)
Home-brew design [ ] (17)
Other — please list
below [] (18)
51




39.1f 'NO’, do you think you willbe 46 PUBLISHED PROJECTS

Microtutor (Aug-

buying a computer in 1983? Below is a list of the projects el ) W2
YES [ ] (1) we've published in ET! in the last Playmate Guitar
year or so. Please tick in the first Amp (Aug-Sept) (113[]
NO [] ) colur(?n next to pl)rojects that youf Braetion Baan ,
found particularly interesting. |
40. How much do you think you will you actﬁally cons¥ructed (or hgave Generator (Nov)  [] 14 []
spend on personal computing in started) all or part of any of the Programmable
the next year? projects, please tick in the PSU (Jan ’83) C]15[]
1 second column.
£100.or'less L1® Robot: Mobile 11
£100 to £300 1@ Neihie _ (Aug) (116 ]
£300 to £1000 ] 3) Loudspeaker Robot: Chassis
Sept O 10 i
more than £1000 @ fEeht oy O oI 117 [
Auto-volume (Sept)
REGULARS Control (Sepyy [ 2 [ Robot: Servo
Below is a list of those Cortex Computer Arm Interface
features fairly regularly in ETI. (Nov'82-Jan’83) [] 3 [] (Oct) B E
Please coulg you rate them, GEMlsgit Probs Rugby Clock
icking t iat . 19
g kg s i o DITEE e e
essential, wouldn’t read the ignal Line Tester
g withou 1 3 e (e D20
interesting; 3 — sometimes (Dec) 1 5[] Sound Track
interesting; 4 — not . (Aug) (2
interesting to me; 5 — would Electronic _
prefer to see it discontinued Doorbell (Oct) L] 6] EJOQ{’?SO')nght 022 [
nit (Oct
Fuel Gauge (Jan 070 S I
’ ectracolumn
MDgest @06 @6 :Zt/Li ) (Deo) 23 [
(News) O0Odnod Controller (Oct) L1 8[] Spectrum Analyst 24 [
42 Audiophile [] ][] ] [] IF Strip Tester (Nov)
(Oct) (] 9] Stage Lighting
43 Designer’s Message Panel Unit (Jan '83) ] 25 [
Notebook [ ] [] [ [ [ (Oct) (110 [] Touch Switch o
44 TechTips [ [J 1 [1 [ Message Panel @2y [] L]
Interface Board Waveform
45 Read/Write [] [] [] [] [] (Nov) LJ11[] Multiplier (lan’83) [ 27 []

THE COMPETITION

ZX ADC (Jan '83) [ ] 28 []

What other electronics magazines (or magazines that carry constructional projects similar to those in ETI) do you
A

read, and how do you think they compare to ETI?

Roughly how often do you MAGAZINE
read the competition?

Regu-  Occas-  Rarely/

larly  ionally  Never

(1) (2) (3)
50 [J [J [ ELECTRONICS AND COMPUTING
51 [J [0 [J ELECTRONICS AND MUSIC MAKER
52 [0 [1 [J ELEKTOR
53 [ [J [ EVERYDAY ELECTRONICS
54 [] [J] [ HOBBY ELECTRONICS
55 [J [0 [ ELECTRONICS — THE MAPLIN MAGAZINE
56 [] [ [ PRACTICAL ELECTRONICS
57 [0 [ [ PRACTICAL WIRELESS
58 [] [0 [J RADIO AND ELECTRONICS WORLD
59 [ [ [ WIRELESS WORLD
60 [ [ [] TELEVISION
61 [ [ [] BYTE
62 [ [1 [] COMPUTING TODAY
63 [ [ [] PERSONAL COMPUTER WORLD
64 [ [ [] PRACTICAL COMPUTING

How do you think the magazines rate
in comparison to ETI?

Poor Fair About  Slightly ~ Much
equal  better  better
(3) (5)

—_—
-
—
—
N
—

70
71
72
73
74
75
76
77
79
79
80
81
82
83
84
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electrovize

IS YOUR CAR

ELECTRONIC IGNITION
I KITS OR READY BUILT

AS GOOD AS
iT COULD BE ?

* Is it EASY TO START in the cold and the damp? Total Energy
Discharge will give the most powerful spark and maintain full
output even with a near flat battery.

* Is it ECONOMICAL or does it ““go off’” between services as
the ignition performance deteriorates? Total Energy Discharge
gives much more output and maintains it from service to
service.

Y Has it PEAK PERFORMANCE or is it flat at high and low revs.
where the ignition output is marginal? Total Energy Discharge
gives a more powerful spark from idle to the engines max.
(even with 8 cylinders).

Y Is the PERFORMANCE SMOOTH.The more powerful spark
of Total Energy Discharge eliminates the ‘near misfires'whilst
an electronic filter smooths out the effects of contact bounce
etc.

* Do the PLUGS and POINTS always need changing to bring
the engine back to its best. Total Energy Discharge eliminates
contact arcing and erosion by removing the heavy electrical
load. The timing stays “spot on” and the contact condition
doesn’t affect the performance either. Larger plug gaps can be
used, even wet or badly fouled plugs can be fired with this
system. s

Most NEW CARS aiready have ELECTRONIC IGNITION.
Update YOUR CAR with the most powerful system on the
market - 3% times more spark power than inductive systems -
3% times the spark power of ordinary capacitive systems, 3
times the spark duration.

Total Energy Discharge also features:

EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER
SWITCH, LED STATIC TIMING LIGHT, LOW RADIO
INTERFERENCE, CORRECT SPARK POLARITY and
DESIGNED IN RELIABILITY.

v IN KIT FORM it provides a top performance system at less than
half the price of competing ready built units. The kit includes:
pre-drilled fibreglass PCB, pre-wound and varnished ferrite
transformer, high quality 2uF discharge capacitor, case, easy
to follow instructions, solder and everything needed to build
and fit to your car. All you need is a soldering iron and a few
basic tools.

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

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS:
(Older current impulse types need an adaptor).

STANDARD CAR KIT £15-90
Assembled and Tested £26-70

PLUS
P.&P.

TWIN OUTPUT KIT £24-55

For Motor Cycles and Cars with twin ignition systems

Assembled and Tested £36-45

Prices
include
VAT

ELECTRONIZE DESIGN

Dept. E - Magnus Rd - Wilnecote

Tamworth B77 5BY
tel: 0827 281000

ETI FEBRUARY 1983

£1(U.K.)

The basic function of a spark ignition system is often lost
among claims for longer “burn times’’ and other marketing
fantasies. It is only necessary to consider that, even in a small
engine, the burning fuel releases over 5000 times the energy of
the spark, to realise that the spark is only a trigger for the
combustion. Once the fuel is ignited the spark is insignificant
and has no effect on the rate of combustion. The essential
function of the spark is to start that combustion as quickly as
possible and that requires a high power spark. .

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

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

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

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

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

Total
Energy
Discharge
140W
36mJ
135mJ
500uS

TYPICAL SPECIFICATION Ordinary
Capacitive
Discharge |
90w
10mJ
85mJ

160uS

SPARK POWER (Peak)

SPARK ENERGY

STORED ENERGY

SPARK DURATION

OUTPUT VOLTAGE (Load 50pF,
equivalent to clean plugs)
OUTPUT VOLTAGE (Load 50pF
+ 600k, equivalent to dirty plugs)
VOLTAGE RISE TIME TO 20kV
(Load 50pF) L] 25uS 30uS

TOTAL ENERGY DISCHARGE should not be confused with
low power inductive systems or hybrid so called reactive
systems.

38KV 26kV

26kV 17kV




COMPUTER WAREHOUSE

iE ALLADINS CAVE OF COMPUTER AND ELECTRONIC EQU PMENT

f';":‘ ]

DISK DRIVE

DRE Serles 30 2.5 mb. fully refurbished DEC RK0S

media and software compatable. Front load
Top load £298.
PSU for 2 drives £128.

Diabio -Dre 44 A~4000A or 40008 10 mb 545 removable

pack new and refurbished from E998.

CDC 80 mb removable pack DEC RMO3 media and software

compatible brand new from£2, 950.

Honeywell 5+5 10 mb drives £480 good s/h condition.
For more Information on controllars, expansions and readyto
go sub systems contact sales office.

LING FANS

your "Hol Parts” cool and reliable with our
g‘o’)’tm1 Fm’ilﬂhm fan 2.

ure it 40

DIM 92 x 25 mm BRAND NEw

vac workil
th finger guard Makers price £18
our #be”.ﬂ
BUHLER 86, 11,22 micro miniaturs 8-16 vDC
reveraible fan. Measures only 62 x 62 x 22 mm.
Uses a brushless DC servo motor aimost silent
running ideal portabia e%: L life in axcess
of 10 hours. BRAN| BE\N manufactures
Eﬁ:s £32.00 cur prica£12.99
UFFIN/CENTAUR cooling fans DIM 120 x
120 x 38 mm tested ex equipment 240y £6.35

115vE4 95 +rég £1.90

KOOLTRON Powerful snall type blower
Qives massive air movement with cantrifugal
rotorDIM asacube 8° x 8" x6" airaperture 2.5 x
2.5" withflange ﬁxl? BRAND NEW 110v50Hz
ac working ONLY £9.95 + £1.90 p&p

and credit card. On li
CCITT tones, full dupi

DON'T MISS ‘mdﬂ'

01-68311

g .' 8" n.om

DISTELO

The UK's FIRST free of charge, 24 hr. public
£580. access data base. Get information on 1000’s
of stock items and order via your computer

CALL NOW,

Original
DEE PD
ne now, 300 baud.

ex, fully interactive.

BARGAINS

screen

COMPUTER ‘CAB’

All in one guality computer cabinet
with integral switched mode PSU.
ingand twinfancooling. *
made for the fa:nnus ing 1000's of "
computer system costing 's of pounds,
ed to run 24 hours per day. The PSU is fully
and will deliver a8 massive +5v DC at 17 amps,
+15vDC at 1 amp and-15v DC at 5 amps. The unit is fully
anclosed with removable top lid, twin fan ccolin?. mains
filtering, trip switch, ‘power on' and 'run’ LED's, alu
ITs FREE! front panel and rear cable entrys. Give your system that
7 professional finish for oniﬁﬁ'". #9 +£9.50 carr.— Dim. 19"
wide 18"deep 10.5" high.
Unitsarein

Mains filteri

and design,

=

minium

sablearea16"w.10.5"h.11.5"d.
but usedcondition 240 or 110 vworking—

complsiemthdata.LargestockscfPDPsapuras—enq 3

DISK DRIVES

Unbelievable value the DRE 7100 & 7200 8"

disk drives utilise the finest technology to

gi.ve you 100% bus compatability with most drives available today, the only diference

q:u_r PRICE and the superb manufacturi

in:
doub drive a
massive 0.8 MB(7100) & 1.6 MB(7
SIEMENS etc compatabla. Su
warranty.

ing quality, The 7100 single sided & 7200

hard or soft sectoring. IBM or ANS! standard giving &
of saom Absolutely SHUGART,

SF,
with user manual and 90 day

TO0 IO BN, . . ol L o e v ne e meies e sme e £325.00 + 9.50 + vat

7200 double sided

£295.00 +9.50 carr + vat

qulLtechnlul manual£20,00 alone £9.00 with drive, refund of difference on purchase
rive.

SHUGART s/h 800-2 8" Drive's 110v 50Hz motorE160 + £8.50 carr.
Removed from working equipment but untested. SA120 Alignment disk's £9, 95

===
==

The “Do everything Printer” at a price that will NEVER be

repeated Standard Cantronics interface, full graphics, 4 type

fonts with high definition & proportional

spacing for word processor applications, 80-132

@ sheet,

much more, Availableonly fr. mDISPLA
ridiculous price of only£299.00
Options: carriage & insurance £10.00
Interface Cable £10.00
RS232 Converter£45.00

columns, si

—" SUPER SCO0OP
~ | GB

NICS 739-8

roll rocket handling pi
rmDISPLAY ELECTRONICS ata

SAVE
£250

The amazing SOFTY 2. The complete “1oolkit™
for the open heart surgaon. Gogeé
Displays, Emulstes ROM, RAM and EPROM
ofthe 2516, 2532 variety. Manyotherfealures
include keyboard, UHF modulator. Cassette
interfacestc. Functions exceed capabllities of
units costing 7 times the pricel Only

169.00 pp€1.95 paia sheet on request

Straight from the USA made by the worid
famous RCA Ca, the VP800 Series of cased
freestanding keyboards meet all requirements
of the most exacting user, right down to the
icel Utilising the latest in switch technology.
uaranteed in excess of 5 million operationa
The keyboard has a host of other features
Including full ASCIH 128 character set, user
definable upper/lower casa, roliover
protection, s SV rail, keyboard Impervious
toliquids and dust, TTL orCMOS outputs, even
an on-board tone generator for kavE;sau
feedback and a 1 year full RCA backed

euurantee.

VPE01 7 bit fully coded output with delayed
st etc. £43.99
VP611 Same as VP601 with

numeric pad

VPS508 Serial, RS232, 20MA and TTL
outputwithE6selectableBaudRates £64.26
VP616 Same as VP806, with

numeric pad £84.
Plug and cable for VP801, VPB11 €2.25

Plug for VPE08, VPE16 £2.10

Post, Packing and Insurance £1.95
lhDER?OW OR SEND FOR DETAILS

LAl
1y A

I~T0
LN

il

17l
L1y
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MAINS FILTERS

Professional type mains filters as used by
“Main Frame" manufacturers. |deal for curing
those unnerving hang ups and data glitches —
fit one now and cure your problema.
Suppression Devices SASA

uptoSampload E5.9§

Corcom inc F1886 uplo 20 amp load  £0.50
Corcom Inc F18900 upto 30 ampload £72,25

Experimentors P'S‘U F:x-GPD unit all silicon electronics. Out

FROME!®S + CAR +VAT T =
Fully industiry standard ASR33 data
terminal. Many features including ASCII
keyboard and printer for data I/O auto data
detect circuitry. RS232 serial intarface. 110
baud, 8 bit paper tape punch and reader for
off line data pr tion and ridiculously
cheap and reliable daia storage. Suppliedin
good condition and in working order
Options: Floor stand£12.50 + VAT
KSR33 with 20ma loop interface£ 125.00 +
Sound proof enclosure £25.00 + VAT

RECHARGEABLE
BATTERIES

CYCLON type DOO1 sealed lead acid
maintenance free 2v 2.5 ah. will deliver
over 300 amps on short circuit!! Brand new

at onlryﬂl.”
VR2C size 'C' 1.2v 2 ah. nickel
cadmium£1.50 each 10 for£11.50

Y SPECIALS

uts give +5v @ 2 amps.

+12v@ 800 ma.-12v@ BOO ma. +24v @ 350 ma.5v @ 50 ma. floating, Dim 160 x 120 x

350 mm. All outputs fully
equipment, but untested.

omplete with
£14.50 +£2 50 pj

reguluted and short circuit proof. Removed from working

circuit. Transformer guaranteed. Only

POWER ONE CP%‘.‘S Supar compact unit giving continuous outpul of 5v @ 5 amps.
dim. 215 x 67 x 80 mm. BRAND NEW and guaranteed Only £21.00 + £1.50 pp.

CUSTOM POWERCOS55
Semi open chassis, full
£11.95 +ppe1.25

MINI 8BY

Jamps +12v @ 1 amp and -12v @ 300

Sv@ 3amp. Very compact unitdim. approx 60 x 90 x 190 mm.
crowbar overvoltage protection.

ested Ex Equipment.

M PSU Ex squipment unit ideal for the small micro. Outputs give 5v @

na Crowbar overvoitage protection and

current limit. Fully tested. Dim 70 x 165 x 320 mm. Complete with Circuit only£12.95
+€2.00 pp.

PERIPHERAL SYSTEM SUPPLY. Fully cased unit su

usedcondﬂionOulu.rtsEhrasv@ 11 amps, *
and"+" 24v @ 4 amps

Il outputs are crowbar

lied in a Brand new or Iittle
8 amps *-" 15-17v @ 8 amps
protected and the 5 volt cutput is fully

+15-17v

mﬂgtﬁ Fan cooled Supplied tested, with circuit£55.00 + £8,50 carr

FRAME SUPPLY. A real beefy unit
wtputssgha 5 volts @ 50 amps. +12v

regulated with crowbar overvoltag

designed for MINI or MAINFRAME usa

@ 5 ampa -12v @ 10 amps All output are fully
& protection on the Sv output Supplied with cirouit

and tested Ex-Equip. 110v AC input Only £49.98 + cam. £10,50,

66% DISCOUNT

Due to our massive bulk purchasing nnzmmm

best i have thousan,
Meﬂmm

b
have sufficlent stocks of an
ltems Into the "BARGAIN PARCEL OF A
Flveawny prices! Guaranteed to be

of |.C.'s, Transistors, Relays, Cap's,
tches, etc. etc. suriplus to our requiraments. -
one item to include in our ads., we are
worth lmbfe wh “mspla pl hwa
& imes what you play plus we a ys
Sold by

ELECTRONIC
COMPONENTS

& EQUIPMENT
which enables s to bring you é”:

use wa don't
ing all these
components at

nclude something from our ads. for unbeatable valuell

NI
e

2.5kin£425 + pp £1.25
10kis£10.25 + pp £2.25

Allprices quotedare for UK. Mainland, pald cashwith order in Pounds Sti

LAY B

'::' 64-66 Melfort Road.

Card orderi 10.00. Minim
£20.00 Where

01-689 7702 —

01-689 6800 Telex 27924

5kis £5.90 + pp £1.80
20kls£77.50 + pp £4.75

Thornton Heath, Near

9" Monitors

DT10 Monitor

MOTOROLA 9"

video monitor

housed in

an attractive metal

case DIM approx.

10" deep 16" wide and 11"

high. The monitor has a 75 chm composite

video input with a bandwidth of 18 mhz. A

seperate internal PSU delivers Sv dc for

external useand 12 vDC forvideo manitor. The

case has sufficient room inside for mounting

other units such as 5" disk drives etc. internal

pots ?ive fullcontrol over all monitor functions.

Supplied in a tested, as new or littie used

condition. 240v AC operation £5%.00 Carriage

and Insurance £10.50

MOTOROLA 9" opsn chassis monitor,

Standard 240 v AC with composite 75 ohm

video input, bandwidth in excess of 18 mhz.

Monitors are ex equipment and although

unguaranteed they are all tested prior

despatch, and have no visible burns on the

screens Dim approx. 8" x 9" x 9", Supplied

complete with mains and input iead. Ideal

ZX81 efc or giving the tele back to the famityll
Black and White phosphor £38,00 + £9.00 Carr.

Mixed Semis amazinq value contents
include transistors, digital, linear, LC.'s
triacs, diodes, bridge recs, etc. etc All
devices guaranteed brand new full spec
with manutacturer's markings, full
uaranteed SO+£2.95 100-+£5.1
74 Series A pigantic purchase of an
“across the board” range of 74 TTL
series |.C's enables us to offer 100+
mixed “mostly TTL" grab bags at a price
which two or three chips in the bag
would normally cost to buy. Fully
guamnieed all LC's full spec. 100+ £6.90
00-+£712.30 300+ £19,50

300 BAUD -
DATA MODEMS

Join the communications revolution with our
standard EX GPO 2a/b data MODEMS,
Modem operates on standard CCITT tones
with full auto answer facilities. Will switch to
ANSWER orORIGINATE Standard RS232 Vo
connections. Ideal networks. DISTEL atc.
Complete with data. Untested but good

condition£58, 00 carm. £8.50,

12300 BAUD
DATA PUMP MODEMS

Compact unil for use with private or "Dial up
lines" Designed to work in faimat any baud
rate upto 1200 fullduplex(4 wirecircult) or half
duplex (2 wire circuit). Features include
remote test facilities RS232 i/o lines etc.
Supplied with data in working order, but less
case cover £65.00 + £4.50 carr,

OLIVETTI

TE300 = WSS
REDUCED TO ﬂ.i‘.

Complete input output terminaf ntegralg
hole paper tape punch and reader. Unit
operatesat 150 baud in standard ASCI|. Ideal
Basa chsageprinier fora MICRO stc. 120
columns, Serial data i/o. Supplied complete

with data, untested, unguaranteed £65,00
+£11.50 cam.

PLUSVAT. Minimumordervalue£Z, 00, Minimum Cradit
e epts, Schools, Unlnrsniasandsstabllaheccompanu
please ADD'BOp + VAT Warehouse open Mon-Fri 9.30 — 5.30.8at 1015~ 530,

me.

specifications without notice. Trade, Bulk and Export @nquiries welco|

Croydon, Surrey [j

.




FEATURE

INDUCTION LOOPS

Do you know what it’s like not to be able to hear what’s going
on at a concert or a meeting? Vivian Capel describes a system
that will enable many hearing-aid users to find out what they’ve

been missing.

problems associated with the condition of those who

are not so blessed. Hearing aids don’t restore normal
hearing. Owing to the square law which governs sound
propagation, microphones are much more sensitive to
nearby sounds than distant ones. The human ear seems
able to do a certain amount of filtering out of unwanted
sounds that hearing aids are not capable of. The result is
that a hearing-aid user is very susceptible to unwanted,
distracting sounds.

Another effect experienced by hearing-aid users is that
sound from a public address system sounds hollow, and it
is difficult to distinguish the syllables. This is due to the
reflections and reverberations set .up in the auditorium.
Here two ears come to the rescue of those with normal
hearing because the reflected sound is of random phase
whereas the direct arrives in-phase. So our ears ignore
much of the reverberation and concentrate on the direct
sound.

Faced with these problems, hearing-aid users often try
turning up the gain to make the sound more intelligible.
Of course it doesn’t work, in fact it makes matters worse,
as the rustles, coughs and other sundry noises now
become deafening. In despair, many turn off their aids
altogether and try to-hear with what limited natural hear-
ing they have.

Plugged-in Audience?

Ideally, anyone hard of hearing shouid be plugged in
directly to the PA system so that they receive only the
sound from the stage microphones minus aucitorium
reverberation and without the audience noises. In the past
some attempt has been made to do this in certain ha
where a section would be reserved for dear people, with
number of audio outlets for headphones.

Such arrangements were fraught with problems. One
was that the users might have to be segregated from their
iriends which made them self-conscious. Another was the
constant damage done to the headphones and wiring: it
was common for users to forget they were wearing head-
chones and stand up and move away while stifl con-
nected! Yet another problem was the regular disap-
zearance of loaned headsets.

All these drawbacks can be overcome by the installa-
sion of a magnetic loop around the periphery of the whole
zuditorium which is fed from the PA system. The PA out-
out can then be received by anyone with a suitable
~=aring-aid within the area. So there is no segregation, the
ssers can sit where they like; there is no wiring or connec-
2ians to worry about so no maintenance problems; and the
ssers can still hear if they move from their seats.

Hearing-Aids

What then about the receivers? Special headphone
=is with built-in amplifiers and induction pick-up coils
~zve been made by firms such as Beyer, Eagle and others

=71 FEBRUARY 1983

Persons with normal hearing rarely appreciate the

[SVIPH

for some time. However, for this application these are not
necessary. Since 1974, all NHS hearing-aids have a selec-
tor switch which has two positions marked M and T. In the
M position, the internal microphone is switched on for
normal usage. The T position is for telephone use and it
disconnects the microphone and switches in an induction
coil. This responds to the magnetic field of some
telephone earpieces and thus enables the user to hear the
telephone without double transduction, that is sound
generated by the earpiece being converted back to an
electrical signal by the hearing-aid microphone. This great-
ly improves the quality and intelligibility of the sound
heard.

When switched to the T position, the normal hearing-
aid becomes an ideal receiver for a magnetic induction-
loop sound system. The coil is mounted vertically, which
is in the same plane as a loop wired around a hall, and so
achieves maximum signal pickup.

From the management’s point of view, this means no
separate hearing devices to be supplied, with their repair
liability and disappearances.

From the user’s standpoint there is no fuss over having
to obtain and return an aid. The aid can be switched from
normal to T at the start of the performance and back again
at the ena, in an instant. Ail extraneous noises are cut out,
in fact in some cases users can hear better than those with
normal hearing! A further big advantage is that the volume
can be individually adjusted to suit the particular user, as
he or she would do when using the aid normally.

Though many privately-sold hearing-aids incorporate
a telephone switch, not all do. Those worn inside the ear
lack tne tacility, as there is simply no extra room for a coil
and switch. Some others have an induction coil but no
switch so that both microphone and coil output are heard
at the same time. This is less satisfactory than being able to
switch the microphone out, but providing the signal from
the loop is high, it is not too great a drawback.

Looping the Loop

Designing a loop is reasonably straightforward, being
a matter of taking the area to be covered, length of the
longest side, then calculating the cable resistance, number
of turns, and amplifier power to produce the required field
strength.

The ideal strength is that which presents a signal to the
hearing-aid which is comparable to the output of the inter-
nal microphone. Too weak a signal is not desirable as this
would mean users having to turn the gain well up which
would make the noise of the internal amplifier noticeable.
There is a British Standard (BS 6083 Part 4: 1981) which
specifies the optimum strength as 700 mA in a single-turn
loop of 1 metre diameter.

This highlights a basic factor, that it is the current and
the number of turns that influence the resulting field in‘any
given size of loop. Because the hearing aids will require
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negligible power from the magnetic field, the voltage re-
quired is only that need to drive the required current
through the resistance of the loop. If the resistance can be
made very low, the necessary current can be achieved
with only a small voltage, hence with minimum power.
However, as the field strength is proportional to the pro-
duct of the current and the number of turns, it can be an
advantage to increase the turns even though this also in-
creses the resistance.

The specified current of 100 mA/metre is for the
average signal, but peaks will exceed this especially with
music. The BS recommends allowing for peaks of 12 dB
above average, which increases the current requirement
by four times. If dynamic range compression is used in the
feed amplifier, this could be reduced. However, if the
system is to be used mainly for speech then only much
lower peaks need be accommodated. In practice,
allowance for 6 dB peaks or twice the average has been
found to be adequate. However, to ensure a EOOd safety
margin the following calculations assume peaks of 10 dB
or three times average.

If the average current in amps is a/10 (where a is the
diameter of the loop in metres) the peak is 3a/10. With the
exception of the Albert Hall, few halls are circular. A
square loop needs slightly more current to provide the
same field, about 112 mA for a square of side 1 metre, so
the formula becomes | = 3a/9 amps.

However, most halls are rectangular. Doing the
calculation properly would be complicated, but for prac-
tical purposes we can work out a close figure for halls with
a length of no more than 1§ times the width. This can be
done by multiplying length and width to give the area,
then finding the square root to give the side of a square of
equal area, So our formula becomes | = 3./dw/9, where d
is the length and w the width.

In the case of long narrow areas things are rather dif-
ferent. With a square loop, each side contributes equally
to the field, But if we take a square section somewhere
near the middle of a long narrow loop, the sides are too far
away to have much effect. So only two of the four sides of
the square are generating any field. Hence the field is very
approximately half what it would be with a square loop of
the same width, in the central portions, rising to around
three-quarters in the parts adjacent to the sides.

P
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Fig. 1 Formulae for current and power requirement for loops of
various shapes.
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Choosing The Cable

The above calculations apply for a single-turn loop,
but there is no reason why several turns cannot be used to
advantage. As you would expect, the current required is
divided by the number of turns, so the formula becomes
3a/9t for a square foop (where t is the number of turns).

A convenient method of wiring multi-turn loops is to
use mains cable and connect the cores in series using a
junction box or terminal strip. Thus a single loop of stan-
dard three-core mains cabﬁe gives a three-turn circuit
without actually running three separate turns around the
area.

Now we must match the loop resistance to the output
of the amplifier. If a separate amplifier having a four-ohm
output is used, the loop should equal this or be a little
higher, say five ochms. This is about the lowest resistance
that can normally be matched to a standard power
amplifier.

Table 1 gives the resistance per 100 metres of a single
core of various gauge cables. One of the most commonly
used is 16/0.2, three-core which has a resistance of 3R6
Eer core or 10R8 total. The heavier gauge 24/0.2 can also

e used if the run is long and resistance high as a result.
This comes out at 2R4 per core or 7R2 for three cores.

The first step then is to measure up the total length of
the run. This must include detours around door or win-
dow frames, and recesses. For a medium-sized hall a run
of around 80 metres is a common average. This gives
about 8 ohms for 16/0.2 which matches nicely with an 8R
output amplifier. Any value below this needs a 4R output
even though it may be closer to 8R, because the load
should never go below the rated impedance of the
amplifier. Really, it is a matter of juggling the gauge and
number of cores to produce the desired resistance for the
measured length. Never add a series resistor to make up a
value as this not only wastes power but it has an adverse
effect on the loop performance.

Cores Total Current Resistance
No/Dia Area Rating per 100m
(mm) (mm2) (A) (R)
1/0.2* _ — 57.6
710.2* 0.22 1.4 8.2
13/0.2% 0.4 2 4.4
16/0.2 0.5 3 16
24/0.2 0.75 6 24
32/0.2 1.0 10 1.78
1/0.8* 0.5 — 3.6
*Note that these are not mains cables

Amplifier Power

Although the production of the magnetic field is not a
function of power out of current alone, a certain voltage is
required to produce the necessary current, hence power is
expended. So, what power will be needed from the
amplifier?

The formula for calculating power is W = I’R, where
the symbols used have the usual meanings.

Combining this with the earlier formula we get:

w=(32)R
9t

If we remember that R depends on the number of
turns, and write R = rt, where r is the resistance per turn,
then we can re-write the formula for the power as

W ( 3a\’r
\9)t
which shows that the more turns we use, the less power is
necessary to drive the loop.
Let us look at an example to illustrate. Supposing a hall
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having 18m as the root of its area and needing 80m of
cable to enclose, is wired with 16/0.2. The resistance for a
two-core loop would be from the table, 5.8 ohms, and for
a three-core loop, 8.6 ohms.
For the two-core loop we have
w=(3%18Y*y 5 852 2 watts
9x2 ’ - -
In the case of the threg-core loop,
W=(3218) x8.6=34.4 watts
With 24/0.2 cable, the resistance for two-core is 3R8
which although below 4R is probably close enough to
work from a 4R output. The three-core cable has a
resistance of 5.8 ohms. So using the above formula we
have

3x18\?’ L
W= 9% 7 X 3.84 =34.4 watts

for the two-core, and for the three-core

3x18\? _
W=( 9><3) x5.8=23.2 watts

Amplifiers

A separate amplifier fed from the ‘line out’ socket of
the existing PA amplifier is the most flexible and satisfac-
tory means of supplying a loop. The power rating can be
chosen from the formula already described. However, in
some cases it is possible to take a feed from the output of
the PA amplifier already installed.

If it is a proper PA amplifier it will have a 100V output
tap, and this should be used with a suitable matching
transformer. The main requirement is that the amplifier
has sufficient power to supply both the loop and the
speakers. With many PA systems there is an ample
reserve, it is not uncommon to find 80-100 watt amplifiers
feeding speakers tapped at 25-40 watts.

100V Outputs

A word of explanation regarding 100V operation and
transformer power tappings would not be amiss here. A
100V output is a much more convenient method of con-
necting mixed loads than working out their impedances
when connected in parallel and ensuring that they do not
fall below that of the amplifier tap being used. Each load
has its own matching transformer which enables each one
to be individually adjusted.

The 100V is the output voltage obtained when the
amplifier is delivering its full rated power. From the
formula
E 2

v
it can be seen that the actual impedance of this tap
depends on the wattage rating of the amplifier. for a
50-watt amplifier it is 200 ohms, for a 100-watt, 100 ohms
and so on.

The transformers used for matching PA speakers to the
100V output have a secondary rated in ohms: 4, 8, 16, or
often all of these via tappings. These are connected to the
speaker, of the appropriate impedance. The primary has
tappings rated in watts, so that when a particular tapping is
selected, the specified wattages will be taken from the
100V output and fed to the speaker.

So you can have a mixed bag of speakers all set to dif-
ferent powers to suit different locations in the PA system,
and the only calculation necessary is to add up all the tap-
oings and make sure that the total does not exceed the
power rating of the amplifier. Much easier than calculating
narallel impedances!

The 100V Loop

The loop is taken to the appropriate secondary tapp-
72 on the 100V transformer and the primary tapped to

ET1 FEBRUARY 1983

give the required wattage. Transformers can be obtained
from R.S. Components and from Eagle, the latter having
fewer tappings and lower ratings but being much cheaper.
(R.S. Components do not supply hobbyists direct but TV
dealers may be prepared to order for you.)

Some installations in smaller halls may not have a PA
amplifier with 100V output, and the speaker system may
be operating at low impedance from an ordinary amplifier.
In this case there is less room for manoeuvering, but if
there is plenty of amplifier power to spare it may be possi-
ble if the impedances work out right.

Field Distribution

So much for the electrical features, so now we will
consider the magnetic field and its distribution. If the loop
is level with the receiving devices and we start at the mid-
dle of the loop, the vertical component of the field rises
gradually as we move toward the walls supporting the
loop. At about halfway between the centre and the walls,
it shoots up dramatically to +22dB or thereabouts at a
point close to the loop. Then it drops to a null point actual-
ly just over the loop at the boundary wall. Beyond this,
outside the loop it rises again to about +10dB, then falls
linearly. This is shown by the solid line in Fig. 2.

Obviously this is not entirely satisfactory as there are
wide differences in field strength across the loop which
would call for different gain levels in the user’s hearing-
aids according to their positions. If instead, the loop is
displaced vertically so that it is above or below the leval of
the hearing-aid coils, the distribution curve can be made
more even. Figure 2 also shows vertical components of
field distributions for displacements of one tenth, two ten-
ths and four tenths of the loop width.

HEIGHT: ————— LOOP LEVEL
AT HEIGHT
—————— 0.1 LOOP WIDTH
e - 0.2 LOOP WIDTH

............. 0.4 LOOP WIDTH

s
WIDTH OF LOOP v/

Fig. 2 Vertical field distributions for different heights above (or
below) the loop level.

Of all these curves, the one obtained from the one-
tenth displacement is the most satisfactory, and usually it is
the most convenient. For a hall 10 metres wide which is a
fair average for a medium-sized hall, the required
displacement will be 1 metre. For seated users, this would
put the loop at wainscoting level near the floor, which is a
practical place to mount it. It could be at floor level,
especially is the hall is wider, as the positioning is by no
means critical.

The loop could equally as well be run above the
hearing-aid level, and in some cases this may prove to be
more practical. Mostly though, this could be rather con-
spicuous, and may detract from the decor. In both cases,
running the loop over door frames or around other
relatively small objects will make little difference to the’
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field level in the body of the hall, though it may cause local
anomalies.

Vertical displacement of the loop from the level of the
receivers causes a lower signal which should be compen-
sated for by an increase in the loop current, hence power
supplied by the amplifier. Table 2 gives the ratios of
displacement in units of loop-width with the multiplying
factors for current and power. For the one-tenth displace-
ment the power is only 1.2 times and can be ignored. For
larger displacements though, the power requirements in-
crease drastically. So this is a further reason for keeping
the loop to the one-tenth level.

Ratio Multiply Multiply
h/a current by : power by
1 1.1 1.2
2 1.25 1.6
3 1.5 2.25
4 2.0 4.0
) 2.5 6.25
b 3.25 10.6
7 4.25 18.0
8 5.9 30.2
9 7.0 49.0
1.0 8.5 72.2

Null And Overspill

It may be wondered why there is a null point as the
receiver passes over the loop, or at greater height, just
beyond the loop. It is not that the total field disappears,
just the vertical component. If the re-eiver coil is placed
horizontally instead of vertically, then there will be max-
imum pickup over the loop wire, and minimum within the
loop, the opposite of normal. One user was heard to com-
plain that the sound faded out to zero when he bent down
to pick up something from the floor. This was of course
because the hearing-aid coil was tilted through 90° to the
horizontal.

Overspill (the magnetic field outside the loop) is
unaffected by normal building materials, but falls oft
linearly with distance. Beyond about a quarter of the loop
width it drops to too low a level for practical use. Even this
though can be useful. In one case a delighted user related
how he could still hear what was going on a visit to the
toilet in the foyer!

Fig. 3 Field null: at point a the full field is entirely vertical; at
point b, the field is entirely horizontal.

l:l The Home

There is no reason why the same technique should
not be used in the home of a person with hearing dif-
ficulties to enable them to listen to records, for example.
The major problem will be getting a loop with a sufficiently
high resistance to be fed by a domestic amplifier:
however, this difficulty can be overcome by using several
turns of fairly thin wire.

Listening to the television this way poses the added
difficulty of coupling the output from the TV to the
amplifier. Unless your TV has a special output socket, as a
few of the more enlightened manufacturers have take to
including, the best solution is to use a TV sound tuner.
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POWERFET AMPLIFIERS

NEW DESIGNS

With the introduction of four new boards PANTECHNIC have pushed forward the

perfarmance and reliability of their powerfet amplifiers. Four kay improvements

have been incorporated in these secand generation modules —

1.} The use of H-PAK pewerfats, resulting in improved thermal efficiency and
cansequently enhanced power output capabilities.

2.] Low Cpyg drivers now in power transistor packages, maintaining the superb HF
performance and improving driver refiability,

3.] Separate driver and input supply rails allowing a 10% increass in available output
power by increasing output stage efficiency,

4.] Bridge mode input pin allowing instant bridging between any two amplifiers
without the need for extra circuitry,

PFA100 Specification

10Hz-100KHz + 1dB
Output Pewer into 80 100W Vs = + 85Y)
THD (20H2-20KHz)  <0,008%

THO (TK#Hz 2t 100W) 0.0M4% typ.

SNR 12048

Slow tate > Vius

Gain x 3

Rin K

Vs may + TV
Price

£17.35 (Built & Tested]
£15.17 (Kiv)

PFA100 120W into 80

PFA200 Specification

Bandwidth 10Hz-100KHz + 1dB
Output power into 82 150W {Vs + 60V)
THD {20Hz-20KHz)  <0.005%
THD (1KHz at 150W} 0.002% typ

R 120dB

Slew rate >30 V/uS
Gain x 8
Rin 30K
Vs max + 0V
Price
PFA200 180W into 8Q £23.87 (Built & Tested)
300W into 4Q £21.70 (Kit)

And for those with a taste of power

PFAB00 Delivers 475W into 4 ohms and B00W into 2ohms. These highly current
capable units can deliver 25amps continuous into & load, whilst maintaining the ex-
emplory parformances figuras of the smaller units ..., £42.00 (built & tested)
PFA/HV A very special module simed at digita audio and wide dynamic rangs pro-
gramme material, Delivery 300W into 4ahms and Bohms on a continuous basis, it
will peak for musically significant periods of time at up to 5dBs abova this. The
PEAHY is the widest dynamic range power amplifier currently available ... £34.30
(built & testad)

The Heat Exchanger Other peopla sell heatsinks. Pantechnic design, manufac-
ture, and sell heatexchangers. Re-sxamination at the heat transfer process ha§
resulted in a radically new design possessing greatly improved efficiency. The unit
77 x 4" x 2" handles PFAs up to 300W or 1.2KW when BIowr.........ccooceoooooe.. £7.50

POWER SUPPLY COMPONENTS

Toroidal Mains Transformers
Voltage 160VA
40-0-40 9.60

225 VA | 300VA | soova | 625va
11.20 | 12.00 |

45.0-45 = 11.20 | 12.00 | 15.50 =

50-9-50 —

= f — ‘ 16.50 | 18.16

Special low flux windings Carriage + VAT included

25A 400PIV Bridge rectifier £2.00
10,000uF 80V Electrolytics £4.00 £18.15
30,000uF 75V Electrolytics £10.00

For the PFA/HV 625VA 70/0/70
10,000uF 100V electrolithic £5.50

Phone or write for advice on selecting the right components for your
particular application.

All prices excl. VAT, Carriage 75p. Trade lists available

Ask about our preamps, protection boards
and active crossovers

THE POWERFET SPECIALISTS

pantechnic

(incorporating J.W. Rimmer)

Mail order onlv to

Dept ETI/2, 148 Quarry Street, Liverpool L25 6HQ

" Telephone: 051-428 485
Technical enquiries:
_ 367 Green Lanes, London Na 1DY. Tel: 01-800 6667
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computer
date

(and take along the wife and kids)

Have you ever fancied spending the day playing with an Atari, or
a Sinclair, or an Apple computer?

Well, these plus a complete cross-section of the hard and software
available to the home user, will be on display at the London Home
Computer Show.

The emphasis is on the lower end of the price bracket, with
computers from £50-£300. ‘

You will be able to chat to the manufacturers and play with the
computer before you buy.

So bring along the wife and kids (who’ll probably be more of an
expert on what you're buying than you).

Admission £1.50p (Children under 8 and O.A.P.s FREE)

And if you’re a party of 20 or more, there’s a 25% discount.

Friday 7th January ’83 (10.00am-6.00pm)
Saturday 8th January ’83 (10.00am-6.00pm)
Sunday 9th January ’83 (10.00am-4.00pm) -

Z oW
&
4 -
THE LONDON HOME COMPUTER SHOW P ?sg,k\o
If' Roval Horticultural Society’s Old Hall, Vincent Square, London SW1 o ‘l" 0«(@ o
- \‘N? e
*For advanced bookings JSor parties of 20 or more, please send cheques ,a’ CO O o
mavable to Argus Specialist Publications Ltd. (Dept. LHCS), ,” ON“J q 5 “b\\{\ﬁl‘b\we@“
£45 Charing Cross Road, London WC2H OEE. PRt ARt |
Telephone 01-437 1002. R\ et ® - |
f” \Q xe N : S
-~ ‘:\ﬁ N A
-~ (‘ ot ced veN\ﬁl &
> AR v e
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Computing looks at a
computer as the beginning of
something interesting rather
than an end in itself.

We thought that using a
micro to drive something
other than a TV screen could
open up fascinating
possibilities.

A few simple circuits,
used as building blocks, can
stretch your computer, your
imagination and your fun, a
long way.

Combine a few switching
.circuits with some motor

WHERE ELECTRONICS AND COMPUTING INTERFACE.

magazine with
rent approac

drive !
controls and a :
real time clock facility-
driven by your micro,and you
could build a robot to bring
you tea in bed. Or the world’s
most impressive automated
model railway.

That's what Electronics
and Computing is all about -
giving you ideas for new
applications, and giving you
the software to expand your
micro.

y

Project by project

'/ we show youhow to add
another dimension to
your computer.

Attached to the cover
of the February issue are 10
free circuit cards to get you
started.

And inside is enough
information to build your
own hi-res graphics
computer.

All you need
is a hot soldering
iron and a
cool 75p.
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IMPROVING

YOUR ZX81

PROJECT

In the first of an occasional series on mods to popular
computers, lan Ridout gives details of how you can improve the
reliability of SAVEing programs on tape.

computer was introduced, over

400,000 have been sold
throughout the world. In technical
journals and magazines it has been
acclaimed by most critics as ideal
for self-tuition in the BASIC
language and an excellent
introduction to computing. By all
accounts it represents unequalled
value for money both on its own,
with just 1K of RAM memory, and
also when the 16K RAM plus printer
are added.

However, there are three main
complaints about the ZX81:
® the mechanical instability of the
add-on units can cause a brief
disconnection leading to the loss of
either TV picture synchronisation
and/or loss of the stored program
and data;

@ an unexplainable loss of program
and data (ie a crash);

® unreliable tape storage of
programs.

The first complaint can be
overcome by making an extension
iead so that movements of the
individual units can be tolerated
without causing momentary
memory pack disconnections.
However, only the 16K RAM pack
snould be plugged into the
extension; the printer should still be
olugged directly into the back of the
ZX81. It is necessary to keep the
extension lead short (less than 6”)
or the effect will be to make system
crashes occur more often, probably
awing to increased capacitive
oading and hence memory access
celay. Also it is essential to keep the
-=ar edge connector on the
computer board clean, using white
soirit and cotton buds.

The second problem could well
2= an internal software fault which
s therefore not alterable by ZX81
zsers, Alternatively, the power
s_oply regulator could be getting
220 hot because the unregulated

S ince the ZX81 Sinclair personal
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input voltage is too high. | decided
that it is better to bolt a much
bigger aluminium heat sink to the
existing heat sink rather than modify
the mains power supply. The reason
for this is that reducing the
regulator’s overhead can spoil its
functioning, and therefore you end
up with the same problem. The size
of the additional heatsink was such
that it fitted neatly under the entire
keyboard area, hence also
eliminating a hot-spot under the left-
hand end of the keyboard.

This article describes the steps
taken to make the recording of
programs onto tape and the loading
from tape considerably more
reliable.

The Tqpe Storage System
The IC pin which is used to
suply a signal to the TV modulator
is also used to supply the signal for

tape storage purposes.
Consequently. if you connect an
audic ampilifier and loudspeaker to
the ‘tape out” {ie MIC) socket,
during normal computer usage you
witl hear a continuous buzzing
sound. The video signal from the IC
to the modulator consists primarily
of high frequencies but most of
what you hear is the television
frame rate and its harmonics. The
output level of this buzzing sound
can be used as a very rough

j +5V
40

SINCLAIR 16

INTEGRATED
CIRCUIT

IC1

34

indication of whether there is
sufficient signal coming out of the
MIC socket to allow reliable
recordings to be made with your
particular tape recorder. However,
this method is rather poor because
the true signal that is recorded is of
much higher frequency than that of
the buzzing sound. :

When you press SAVE (plus
NEWLINE) there is a period of
several seconds during which the
TV screen goes blank and nothing
appears at the MIC socket. After the
pause, audio frequency tones are
emitted from the IC output pin for
recording onto the tape. The picture
on the TV screen becomes alternate
bands of black and white dashes
data), and black (pauses).

At the end of the recording
seguence the IC output signal
returns to being a compatible TV
video signal, hence a buzz is
recorded and the picture on the TV
screen returns to normal.

The Present Circuit

The tape recording circuit used
in the ZX81 consists of just two
resistors and two capacitors (Fig. 1)
forming a band-pass filter with a
band peak at about 3.4 kHz. The
filter response rolls off each side of
this centre frequency at 6 dB/octave
(20 dB/decade).

The response shape of this filter
is perfectly acceptable for this

TO TV
MODULATOR

R29 c12

M0 b2
r 1 - MIC

SOCKET

b C11 R27
= 47n 1ko

I

Fig. 1 Original tape-recording circuit.
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Fig. 2 Response of tape output filter.

application but the characteristic
that makes recording unreliable is
the low output signal level at the
MIC socket. With about 4V peak-to-
peak coming out of the IC, a signal
of only 2mV appears at the MIC
output socket even with this socket
open-circuit. This is because the
filter components give a resistive
attenuation of 1000 to 1 and
because a further halving of the
signal takes place owing to the filter
shaper. The response of this filter is
given in Fig. 2, the axes being
plotted with logarithmic scales.

A signal of 2mV is insufficient
to drive most recorders with manual
recording-level control and is not
high enough to give an adequate
signal to tape-noise ratio on
recorders with automatic level
control.

Circuitry Modification

To ensure reliable tape
recording, it is necessary to amplify
the signal by at least 10 times and
preferably 100-200 times. This
could be achieved by connecting a
suitable amplifier of the appropriate
gain on the output of the Sinclair
filter. However, with such a low
signal level, it is possible to pick up
interference along with the signal,
so one would need to be very
careful with the layout of the
amplifier input wiring and the
power supply to the amplifier.

Because of the high signal level
and the large bandwidth of the
signal at the IC output, it is not
practicable to put an amplifier
before the filter. It is therefore
necessary to redesign the filter
connected between the IC output
and the MIC socket. The design has
to present the original high
impedance load to the IC output
pin, and preferably should present
the original output impedance to
the MIC socket although the latter is
not essential. Also, the same filter
shape has to be preserved but the
output signal level has to be
considerably higher than the 2 mV
presently available. Naturally, it is
also an aim to keep the cost of the
modification to a minimum.
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Fig. 3 New tape recording filter circuit.
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The result of fulfilling these
requirements was a circuit using a
cheap junction field-effect transistor
(FET) as a source follower, and a
few extra resistors, costing in all less
than £1. The circuit also has the
advantage that the output signal at
the MIC socket is not inverted,
although this is not essential.

The new tape-recording circuit
is shown in Fig. 3. R40 and R41
ensure that the IC is presented with
the same resistive load as in the
original circuit and C12 gives the
same low-frequency roll-off. The DC
biasing requirements of the FET
dictate that with the gate connected
to the negative supply rail, the value
of the source resistor should be
about 4k to obtain about 2V DC on
the source. Consequently, to
achieve an output resistance in the
order of the original 1k0, the output
is taken from a tap halfway down
the source resistor.

The output heeds to be AC
coupled, hence the need for the
22u electrolytic capacitor. The 47n
capacitor C11 could have been
connected directly across the 2k0
resistor R43 but it was more
convenient to leave it in its original
physical position on the PCB
directly across the MIC socket.

It was not found necessary to
feed the drain of the FET via an RC
decoupling network, so the drain
was connected directly to the
regulated +5V supply, the drain
current being about half a milliamp.

The values of R40 and R41 need
to be set according to whether the
cassette machine is of the automatic
or manual record level type (see
Table 1). Most machines likely to be
used for this application would be
of the automatic record level type
so R40 and R41 should be set to
910k and 91k respectively. If the
record level is too high and
overloading takes place, reduce R41
to about 15k. For manual record

R40 R41
510k 510k

Manual recorders
Auto level recorders 910k 91k*
*See text

level machines these resistors
should be set to 510k each. The
sum of the values of R40 and R41
should be between 900k and 1M1
in order to preserve the filter
characteristic.

Doing The Maodification

Advantage has been taken of
spaces for components on the PCB
which are not used in the UK
version, namely R30, 31, 32 and
D9. Three of the original
components need to be removed
and only one of these will be used
again. The new layout is shown in
Fig. 4 but reference to the
photograph will assist.

Make the modification as
follows: pull off three of the four
rubber feet, leaving the one nearest
to the TV output socket. Remove
the five screws on the back of the
case and note that the two short
screws come from under the feet
under the keyboard. Remove the
back of the case.

Remove the two screws holding
the printed circuit board to the
front half of the case. Carefully raise
the PCB ensuring that the strip-
connections from the keyboard are
not strained and are disturbed as
little as possible. DO NOT remove
the keyboard connection strips from
the PCB sockets because they are
not easy to reinsert.

Locate and remove R27 (1k0)
and R29 (1M0). These two resistors
will not be used again. The position
that R27 occupied will be left
empty. Locate and carefully remove
C12 {47pF, positioned between C10
and C11). This capacitor will be
used in the new circuit.
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PROJECT: ZX81 Mod

Before continuing, refer to Fig.
4. Insert the two 2kO0 resistors R42
and R43 into the positions marked
on the PCB as R37 and R32. Insert
one end of R40 (see Table 1 for the
value to be used) into the left-hand
hole vacated by the removal of R29.
insert one lead of C12 into the right-
hand hole vacated by the removal
of R29. Solder together the
remaining leads of R40 and C12
above the PCB, keeping their leads
short.

Insert the positive end of C15
(22u) into the hole shown in Fig. 4.
This hole is the one between EAR
socket and the modulator which has
a PCB track joining it to the two
left-hand ends of R42 and R43.
Solder the negative end of C15 to
the left-hand hole vacated by C12.
C15 should be positioned above,
but not touching, the EAR socket.
Do not be tempted to position C15
in the space between C10 and the
modulator because one of the PCB
support pillars occupies this space.

Solder the drain of the FET to
the hole next to the right-hand end
of C11. This is a plated-through hole
which is connected to +5V. Solder
the source of the FET to the right-
hand end of the position marked on
the PCB as the cathode end of D9
(not used in the UK version).
Position R41 (see Table 1 for its
value), so that is to the right of the
FET. Its lower lead is soldered into
the left-hand hole of the component
designated as R30 (not used) and its
upper lead is soldered into the right-
hand hole of the position previously
occupied by C12. Solder the gate of

MOOULATOR
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the FET to the upper lead of R41.

After cutting off all excess leads
and thoroughly inspecting all new
solder joints for solder blobs and
tracking between adjacent holes,
put back the two short screws
holding the PCB to the front cover.
They are the ones near the regulator
and half-way along the rear
accessory socket. (You might like to
use this opportunity to make the
heatsink modification described
earlier).

Before screwing on the back
cover, connect the power, the
television and the cassette recorder,
write a very short program and
ensure that it SAVEs and LOADs
properly.

The two short screws go into
the holes under the feet behind the
keyboard. The new setting for the
cassette player volume control will
have to be obtained by
experimenting.

Fault Finding

If the television picture fails to
appear, check that the television is
tuned to the correct channel (36)
and that the regulator is giving out
5V. Next, check that the FET is
wired correctly and that it has 5V
on its drain and OV on its gate. The
biasing is such that the source
should be at about 2 V. If the source
is at 5V check the connections to
R42 and R43 and their values with a
multimeter, after disconnecting the
computer power. It the source
voltage is higher than 3V5 or less
than 1V vou have a FET which is
on the tolerance limits and the

combined value of the source
resistors will have to be changed to
compensate. Initially, change only
R42, but if it has to be varied
significantly to achieve 2V DC on
the source then | would suggest
replacing the FET.

The type of FET used in this
circuit is a junction FET and
consequently there are no handling
precautions necessary beyond those

normally used for bipolar transistors.

A 2N3823 was used in the original
and the case/screen lead was
soldered to the drain before
insertion into the PCB. A TIS34 or
the very cheap, plastic encapsulated
2N3819 could be used instead.

When a tape has been recorded
from the computer, listen to it to
see if it is distorted due to
overloading. Naturally, it will be
necessary to experiment with the
playback level when loading the
program back into the computer
because the record level on the
tape will be a little higher even if
recorded by an automatic record
level machine.

PARTS LIST

Note that this is a list of the new ]
components required

Resistors (all 1W 5%)
R40

See Table 1
R41 See Table 1
R42,43 2k0
Capacitors
c1s5 22u 16V axial electrolytic
Semiconductor I
Q2 2N3819 or TIS34 or
2N3823

MODULATOR

I o—{ A33
s} LTl =]
| s{Difo
o-{72}-o
o{fd1}
&—{ R20 |
av oo [:: G---EHZ?J-—Q
I
S —
] REG
D oo
o k=
NOT FITTED
ON UK VERSION

ETI FEBRUARY 1983

Fig. 4 The Sinclair board before
(left) and after (right) the mod.




BRAND NEW VEROBLOC
KITII

| ust published by Babani, Mr. R.A. Penfolds new book,

“30 SOLDERLESS BREADBOARD PROJECTS" —

this book features 30 different projects for assembly on
a Verobloc, and the kit contains all parts necessary to

30 Solderless
Breadboard
Project — Book 1|

Recommandad P A PENFOLD

BICC VERO

make:
Audio Amplifiers
Light & Dark Activated Switches & Alarms
Timers
Metronome
Oscillators & Tone Generators
Warbling Door Buzzer
Two-Tone Train Horm
Touch Switch
Reaction Game
Sound Activated Switch
Radio Receivers
Fuzz Unit

+ lots morett
The introduction shows all the different_components
and explains how to use the breadboard. The Verobloc
layout s shown for every project together with the
circuit diagram and an explanation of how it works.
tdeal for beginners in electronics, but also suitable for
more advanced students.
The complete kit is contained in an aturactive plastic
case, which can be divided up into 15 compartments in
which your components may be stored.

Complele Kit, including book, Verobloc & all parts
24 95; Book only £2.25; Kit without Verobloc £20.45.
1982/3 CATALOGUE
Biggerl Better!l Buy onelll
Onty 75p inc. post — Look what you getl!

® Vouchers worth 60p
® 1st class reply paid envelope
® Wholesale list for bulk buyers

A

[

® Bargain List with hundreds of surplus lines
® Huge range of components
@ Low, low prices

Sant free to schools, colleges etc.

1000 resistors £2.50

We've just purchased another 5 million preformed
resistars, and can make a similar offer to that
made two years ago, at the aama price!l!IK523 -
1000 mixed } and W 5% carban film resistors,
preformed for PCB mntg. Enormous ra of
preferred values, 1000 for £2.50; 50 £10: 20k £38

- REED RELAYS

L) Manufacturers rejects — DIL and other PCB mounting
_%‘u types. SP, DP and 4P — make, break & c/o contacts.

Iy part of an "Open Univarsity’ course, used 10
measure 8 change in emational balance, of as a
lie detector. Full detalle of how to use it are
given, and a circuit diagram. Supplied complste
with probes, leads and conductive jelty. Needs 2
41V barts. Overall sizs 155 x 100°x 100mm, On-
ly E7.96 — worth that for the case and mater

alone!
OPTO SCOOP!!

7 Seg Displays from 40p1)
0.3 CA M5133Agﬂn, 4 for £1.80, 0.3" €T MS131C
B50p, 4 for £1.60. 0.8 CA Dual digit MS261 90p, 0.8"
CC 4 digit MS4531 £1.75, 0.27" CA TIL302 85p, 4 for
2.00

Al puppled wi‘ih pir-oun dsis

Smm RED LED SCOOP

Another company gone bust — to your adyan»

tagel || We've bought nllftfheir':':mm re? hED s —

Gl type MVE784, and offer them as tollows:

75 ??.ﬁ; 100 £6.00; 250 £13.50; 1k £39.50; 5k
£185.

Add 30% for 2-part clip if required
DISPLAYS

8 and 9 digit 7-segment bubibla rype for above chips —
most have minor faults dud segment atc. Mixture of 2
or 3 different types with data. 5 for £1.00

1N4148 — BEST PRICE
EVER

Supplied in packs of 100, by Thoshiba £2 per pack, 3
packs £5.80, 10 packs £15, 25 packs £32, 100 packs
115

WHOLESALE LIST

We have in stock many millions of components — we
supply shops, M/Q companies, Schools, lndust@al
Users etc. Can we supply you, too? Our quantity
1100 +) prices for new full-spec components is very
competitive. Ask for our free bulk-buyers list.

CALC CHIPS 60p!!!

New full spec, supplied with data, Type C500
function inc memory, Only 60p

P.C. ETCHING KIT Mk V

The bast value in etching kite on the marker - contmng
100 #q ins copper clad bioard, Farric Chioside, Etch
TEsist pen, abrasive cleanas, two minkature drill bits, ot
ching dish and Instructions. All for £4.98

COMPUTER BATTLESHIPS
Probably one of the most popular electronic
games on the markat. Unforturately the design |
makes it Impractical to test the PCB as a work-
ing model, aithough it may well function
parfectly, Instsad we have tested the sound
chip, and sall the board for its component value
enly (PCB may be chipped or cracked).
SN7B477 sound IC; TMS1000 u-processor;
batt clips, R’s, C's etc. Size 160 x 140mm. Only
£1.80. Instruction book and circuit 30p extra.

— full

Not tested, so may be only partially working or o/c etc,
S0 vaév low price — pack of 10 assorted E1, 25 £2.00,
100 £7.00.

FERRIC CHLORIDE

Mew supplies just armived — 500mg bags of granules,
=asily dissolved in B0OmI of water. Only £1.15
Also abrasive polishing block 96p

TELESCOPIC AERIALS

As used in Sinclair microvision. 9 section 100-610mm.
Only 9%p

ELECTRO-DIAL £3.95

\ Eleatrical combination lock for maximum saguri-
ty, absojutely pick-proaf!! One million combing-
tions!! Dial i turned to the right to are numbar,

Vigft to-a second number, then right again to &
third number. Only when this has been com-
pleted in the correct sequence will the electrical
contacts close. These can be used to operate a
relay or solenoid etc. Dverall dis 85mm x 60mm
deep. Finished in bright chrame. With combina-
tion the price is reduced to £3.95,

PACKS PACKS PACKS

IK§17 Transistor Pack. 50 assarted full spec
marked plastic devices PNP NPN RF AF. Type
numbers include BC114, 117, 172, 182, 183,
1198, 239, 251, 214, 256, 320, BF188, 255, 394,
| 2N3904 etc etc, Retail cost £7+. Special low
| price 2756p )

K620 Switch Pack., 20 different assorted
switches — rocker, slide, push, rotary, toggle,
micro etc. Amazing value at anly 200p

K622 Copper clad board. All pieces too small
for our stching kits. Mostly double sided fibre-
glass. Z50g (approx 110 sq ins) tor 100p

K641 1t's back!! Our most popular pack ever
— Vero offcuts. This has been restricted for
some time, but we have now built up a
reasonable stock and can once again oler
100 sq ins of vero copper clad offcuts, average;
size 4 x 3. Otfered a1 sround Y% tha price of s|
new board 320p

| SOLENOID AND RELAYS
W21 Solenoid rmed 48V @ 25% duty cycle, but work
well on 24V (700gm pult, 10mm travell push or pull
27 = 18 x 16mm Bbp

1W822 Mains 240V sc sclencid, 10% duty cycle, push
or pull, Himm trayed. 50 x 20 x 16mm. Only £1.50
W733 11 pin plug in relay, 240V ac, 3PCO 5A contacts!
£2.50. Base

WB38  700R 24V 4PCO  ‘“continental”
35 x 30 x 18mm, only B4p, 10/£7.00

W847 37R 5-10V relay, SP 3A contact, PCB mntg
11 x33 x20.95p 10/€7.50 .

K501 Approx 300 long leaded 1 & {W carbon resistors
— wide range of values. Only £1.00

PARNTICS
DR AW B

relay

We're shortly taking delivary of some motorised gear
‘baxes for uss in computer controlisd models Yke ‘Big
Trak' atc, Send SAE for lustrated leafiet.

1N4007 1000V 1A RECTS

Motorola bandoliered — lowest over pricel! 100 £2.96;
300 £8.50: 1k £27: 3k £72; 10k

ALL PRIClES INCLUDE VAT — JUST ADD 50p P&P

GREENWELD

| Please send me details of -

PRINTED
CIRCUIT

PRODUCTS

EXCLUSIVE MAIL ORDER

FORPRICE CONSCIOUS ENTHUSIASTS

Kelan Engineering, establised for over 12
years as manufacturers of high Quality
Printed Circuit boards and the original
innovators of the Positive Photo Resist
System NOW INTRODUCE.

the complete Printed Circuit Workshop
Copper Clad Boards % Veroboards

Hobbyboard mail order catalogue
Hobbyboard Photo Resist System
Hobbyboard ZX81/SPECTRUM SYSTEM
Hobbyboard special offer
NAME .................. .
| ADDRESS ...

I have completed [_] electronic projects duringthe
past 12 months

Breadboards ¥ Artwork materials
Hobbyboard Photo Resist System the
simplest, cleanest method ensuring
high quality PCB’'s EVERYTIME.
Plastic & Die Cast Boxes & Cases
Connectors % Sockets

Terminals % Screws, Nuts, Spacers
etc. % Workshop Tools

Drills & Machines.

ZX81 & SPECTRUMINTERFACING
SYSTEMS AND ACCESSORIES.

-low cost intrpduqtgry
bb %t:arlc? Photo Resist Kit lnqlu:sefsor
‘Jg ex‘;’msure lamp & full g\strgcst(lo
it - all artwork, c‘>‘ar on
E&r‘:\\i’cg?requirements+ Introductio

to Circuit Making”

Lo

He

KELAN (Hobbyboards) LTD
North Works, Hookstone Park,
Harrogate, North Yorkshire.

443F Millbrook Road, Southampton SO1 OHX

= 0423-883672
‘ETI/ 283,

I \--———-—-----——-
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You liked the VL-Tone
You will love the PT-30!

Mains Adaptor & Songbook
worth £8, on request with order

This incredibly sophisticated portable musical instrument has a
computer brain that can turn you into a talented musician overnight.

The AUTOMATIC HARMONIZATION feature analyses notes which
have been programmed and supplies appropriate chords for
accomapniment. Three different choices are available to suit your
taste and any chord, or chords can be manually changed if desired.

The 31 key monophonic keyboard has a comprehensive chord
section with built-in Bass patterns. The PT-30 comes with 8 preset
instrument voices and 12 rhythms plus 6 arpeggio patterns. There is
also a transpose function and a liquid crystal display showing notes
and chords.

The 508 STEP MEMORY can be sub-divided to give up to 8 separate
memories. These separate memories can be repeatedly played and/or
linked to other memories in any order. Both notes and chords can be
stored in this way. The contents of the memories can be stored onto
cassette tape via the optional TA-1 interface, for re-loading at a later
date. There is also a ONE KEY PLAY feature, similar to the VL-Tone
products.
OTHER NEW CASIOTONES
MT-65 43 key, 8 note polyphonic portable keyboard with 20 preset
voices. Simulated reverb/vibrato/delayed vibrato/sustain. Variable
modulation (cross tone modulation). Twelve rhythms with a choice of
ﬂ 4 bass, 4 chord and 4 arpeggio patterns. Bass can be played manuai-
Iy 0f d@SIFOM.......ccoeireeiieriiciiasrenisesrmssseesme s sre it ene e seseer s re e s e et st esnrenns £149
CT-406 full size version of the MT-65, with transpose function....£275
SEND FOR FULL DETAILS OF THESE AND OTHER NEW
MODELS

MORE CASIO
MAGIC

The Most Versatile
Watch Ever Created?

TE-2500
DICTIONARY WATCH

£39.95

Dictionary Modas: 1,711 words in both English and Spanish
§-Language translation mode: 36 basic sentencss for daily conversa-
tion in English, Japanese, Spanish, French and German.

Backward and Forward Search Buttons, with Rapid Search Facility.
World Time Mode. Displays all 24 time zones.

Daily alarm, hourly chimes, caiendar and professional 1/10 second
stopwatch. There are 6 programmable alarm messages and 2 alarm
sound options.

TR-6000 TRANSLATOR CALCULATOR
6,000 words and phrases £29.95

This Engl'ish—Spanish/Spanish»Eninsh translator is a must for next
year’'s holiday, and, naturally,the alpha-numeric keyboard doubles as a
calculator to help you work out your pesetas.

We must not name these
world famous manufacturersi!

WATCHES

with alarm, hourly time signal and stopwatch

BARGAIN OF THE YEARI! Ultra slim calculator watch. Metal
case, only 6.6mm thick. S/S bracelet.
Was £24.95 ONLY £14.95

TRUE ANALOG/DIGITAL. Date memory. Metal.

Was £39..9 ONLY £24.95
MULTI ALARM/CALCULATOR WATCH. Two daily
alarms. Weekly alarm. Metal case, S/S bracetet

Was £29.95 ONLY £17.95
BLACK RESIN version of above Was£19.95 ONLY £13.95

DIGITAL INVADER GAME/CALCULATOR WATCH.
Black resin watch with addictive game. Dual time,
Was £19.95 ONLY £13.95

JOGGING PACER/COMPUTER AND CALCULATOR.
Computes elapsed time and distance covered.
Was £19.95 ONLY £13.95

GAME WATCH. As advertised on television. Catch pyramids
dropped by UFOs. Black resin, full function watch.
Was £19.95 ONLY £13.95
100 METRE WATER RESISTANT. Black resin watch with
alarm, hourly chimes and stopwatch.
Was £19.95 ONLY £11.95
ULTRA SLIM ALARM WATCH. Metal case, only 4.6mm
thick, with S/S bracelet. Countdown alarm timer.
Was £14.95 ONLY £9.55

SLIM ALARM WATCH. 6.4mm metal case. Dual time.
Was £12.95 ONLY £8.95

LADIES ALARM WATCH with countdown alarm timer. Hex-
agonal metal case with S/S bracelet. Was £14.95 ONLY £9.95

ry. normally by return, subjec stiility
udes VAT and P ) a {
P.O. or phone your ACCESS VISA card

sy TREWPUS
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JANUARY CLEARANCE SALE
| WHILE STOCKS LAST

You may never see prices as low as this again!

CALCULATORS
DIGITAL INVADER GAME calculator.
Was £10.95 ONLY £8.95
3 GAMES: skill, speed, luck, pius clock.
Was £14.95 ONLY £9.95
BOXING GAME/alarm clock calculator.
Was £14.95 ONLY £10.95
Full Screen version of above. Was £16.95 ONLY £12.50
SCIENTIFIC with clock, alarms and stopwatch.
Was £19.95 ONLY £14.95

ELECTRONIC GAMES
SPACE SHUTTLE GAME. Solar powered.
Was £12.95 ONLY £9.95
Was£14.95 ONLY £10.95
Was £14.95 ONLY £10.95

MOTOR CYCLE GAME.
SPACE BATTLE GAME.

COMPUTERS
BRITAIN'S LOWEST PRICED COMPUTER. The ideal ‘learn
as you go’ pocket computer for beginers and business.
Was £69.95 ONLY £49.00
1K RAM memory expansion pack for above.
Was £11.95 ONLY £8.95
This offer closes January 31st, 1983
THE MOST POWERFUL pocket computer on earth? With
memory expansion capability up to 11.6K RAM.
Was £169.95 ONLY £149.95
4-COLOUR PRINTER/interface for above.
Was £149.95 ONLY £132.50
8K RAM memory expansion module.
Was £79.95 ONLY £69.95
8K RAM/ROM non-volatile memory.
Was £89.95 ONLY £79.95

ELECTRONIC DRUMS
THE KIT. As seen on ‘Tomorrow’s World’.

Was £199.00 ONLY £169.00
THE TYMP, THE CLAP, THE SYNKIT.
Was £85.00 ONLY £65.00

Dept ETI, 38 Burleigh Street,
Cambridge CB1 1DG
Tel: 0223 312866
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TIPS
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IC1 IS 40018 1 N
1C2 IS 40248
IC3 IS OPTO TRIAC (RS 308-196) i

Doorbell For The
Deaf

G. C. Dean, Taunton

This ‘doorbell’ was designed to alert
a deaf person by flashing a light on
and off several times. IC1a and IC1b
form a CMOS oscillator with a disable
input at pin 1 of IC1a. ICTc buffers

the oscillator to clock IC2 — a seven
bit binary ripple counter. Before PB1
is pressed Q, will be high (and Q,
—Q; low) and this will disable the
clock. When PB1 is pressed, I1C2 is
reset, Q, goes low and the oscillator
is enabled. IC2 will be clocked, swit-
ching Q, high and low until Q, goes
high again, stopping the oscillator.
Q, is fed via IC1d to IC3, an opto-

triac, which will control mains loads
up to 25 W. As more power than this
may be needed, Fig. 2 shows how the
opto-triac can be used to trigger a
more powerful triac. As drawn the
doorbell will flash mains light bulbs
on and off four times. If more flashes
than this are needed, connect pin 1
of IC1 to Q, or Q, of IC2 and the
doorbell will flash eight or 16 times.

PROM Expansion
Card

A. Adnitt, Bracknell

This circuit provides a very expan-
dable expansion card for 16 bit ad-
dress processors and single supply
EPROMs. In all expansion cards |
have seen they take either four 2K
PROMs or two 4K PROMs leaving
two empty sockets. Now, by very
simple means, an expansion card can
be made to give 8K or 16K of memory
as shown in the diagram.

If an 8K set-up is first considered
with the header wired as shown in
Fig. 1a, then pin 21 (Vpp/Al1) of
IC4-1C7 is held high, A11 and A12 are
used for chip select through the
2-to-4 line decoder (half a 7415139)
and IC1 and IC2 are hard-wired to
decode address lines A13, 14 and 15
to select a particular 8K block of
memory (see table).

Now, when your operator pro-
gram outgrows this, a new card is not
necessary, just a rewire of the header
(Fig. 1b) and the larger EPROMs. In
doing this, A11 is taken to 1C4-1C7,

IC1a

ATH 1
2
{4 ]} 1 72
A14 3 7
@
4 1
€16 12 I
5 ) C3 B
5 3 4
2
3 14
A13 2 13
A2 3 12
__OVCC
A11 4 1
L [
HEADER [
18 18 18 18
21 i 21 — 27 — 21
NOTE:
1C1 1S 74LS04 Ic4 IcH ([ 1e7
1IC2 1S 74LS10
IC3 1S 74LS139 = — == —
1C4-7 ARE 2716 or 2732
20 20 20 20
AG-410 L L L 5 3
c i r 4
DB0.0B7 C [ L
O READ [
READ E
o
8K BLOCK | 2 b ¢ 16K BLOCK | ® b
9 e 14 1_/—14 1st IN IN IN st IN iN
2 —13 2—/—13 2nd | IN IN ouT 2nd | IN ouT
3 E—Tz 3= —12 3rd | IN OUT | IN 3d | DUT | IN
d 114 11 4tn | N |ouT |ouT ah | put | ouT
T} 5th | OUT |IN N ict
6th | OUT |IN ouT
7th | OUT |OUT |IN
gth | OUT | OUT | OUT

It must be noted, however, that this

A12 and A13 are used for chip select
through IC3 and now with pins 1 and
2 joined together on IC2, hard wiring
with IC1 gives a unique 16K block by
decoding address lines A14 and A15.

66

can only be used for 2716 and 2732
EPROMs as TEXAS 25XX EPROMs
have different pin-outs.

By providing 28-pin sockets and

IC1

additional wiring, the circuit could be
reconfigured to take 2764 PROMs —
how’s that for versatility, as little as
2K to a mammoth 32K of ROM
catered for by one card!
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FEATURE

Programmable
Sound Generation
And the Z80

Bruce Tanner, Malvern

Although the AY-3-8910 Program-
mable Sound Generator was design-
ed to be operated with General In-
struments PIC 1650 series eight-bit
microprocessors or the 16-bit CP
1600/1610, it is easily interfaced to
the more widely used Z80. The Z80
signals_required are AO-A7, I0RQ),
WR, RD, and DO-D7. In the circuit
shown, one of the PSG’s registers is
selected by writing the required
register number to the Z80 port FE
(hex) and then the register contents
are read/written from/to port FF,
although other port numbers may be
used by inserting inverters in some or
all of AT-A7. In most applications the
three PSG audio outputs are con-
nected directly together, although
this could be done via manual mixer
pots. For a suitable output stage see
the computer expansion project in
ETI, January 1982. -

The PSG offers three indepen-
dent  oscillators  with  variable
amplitudes, a variable noise source
and an envelope generator, all in one
40-pin chip. For more information on
the chip operation/functions see the
General Instrument data sheet, which
is often supplied with it.

1 NOTE

IC1 IS AY 3-8910
2

HESET

ouT

Ve (3V-15V)
CLOCK IN O—“"_” CDh%}iUB
Iils
Vs
Microprocessor

Debugging Aid
S.K. Garratt B.Sc (Hons), Colchester

If you have ever built a microcom-
puter system, switched on the power,
and found that nothing happened,
this simple debugging aid may of in-
terest to you. The problem with
troubleshooting microprocessor cir-
cuits is the lack of comprehensible
signals when probing around the
board with an oscilloscope. The
answer is simple: the operation of
any microcomputer system is predic-
table, following a pulse applied to the
reset line of that system. A 6502, for
instance, will spend six clock cycles
sorting itself out internally, then make
two memory fetches from the reset

EXTRA D PORTS
PROVIDED BY ICY
—_—

Do.b7

i"\:‘.

i

o j
|IIC-1rJ {IC4d |

i.
a1
23<
. 3 23

PORT A PORTE . |4
A

T ANALOGUE| g
AESET e SOUND 4 8

QUTPUTS
g
GND cf
BC1 BC2 BDIA

79 lze 7

+5V

TO SOUND
QUTPUT STAGE
{AMPLIFIER ETC.)

e 0 g

as forum and is not aime
I to consider circuits or
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vector at address FFFC and FFFD. Us-
ing the circuit shown it is possible,
when connected to a faulty
microprocessor system, to examine
the address bus, data bus and control
signals for several clock cycles after a
reset with a simple oscilloscope. (It
will be necessary to trigger the
oscilloscope timebase from the reset
signal generated by the debugging
aid.) The user should be looking for
such things as broken printed circuit
tracks, solder bridges or even high
resistance links between tracks, many
of which may be easily detected by
tracing the system operation during
the first few clock cycles after reset.

The debugging aid consists of a
CD4060B CMOS divider integrated
circuit which is fed from the clock
signal of the micro system under test.
The output of the CD4060 drives a
transistor which in turn may be used
to drive the reset line of the
microprocessor. This debugging reset
signal mav be switched to any one of
10 outputs from the CD4060 allowing
a choice of the number of clock
cycles to be examined.




LB ELECTRONICS PLASTIC CASES

DISC DRIVE BONANZA

PERTEC FD650 8" DSDD. . .£199 + VAT
PERTEC FD250 52" DSDD. . £145 + VAT
PERTEC FD2005% " SSDD. £100 + VAT

BRAND NEW AND BOXED
PLUS DATA P & P AT COST

5% in Slimline for APPLE.......coviiene. £2.25 + VAT
Controller Card for above.......................£48.00 + VAT
12 in Green Phosphor Monitor, 24V DC (Used), Trl‘\isl artrgcftlvetand dll.arable mr;“?f[s;}’a:lreige pIaT;;ic cases oif'l'm‘a]
separate video or sink ir!put, uncased..£15.00 + VAT choice of front panels; grey plastic . silver meta ssd_ plastic
SORRY THIS ITEM TO CALLERS ONLY! [edRec) The cuk Mon haos mouliLd Sy i papoiny, soreer
|NTERSCAN ACCOUSTIC COUPLER rnoluldlngs on two faces tilt the case by 10°. Vertically or desk
style.
10” x 4” x 5” WITH ELECTRONICS, SOUND
TIGHT UNIT, FOR STANDARD GPO HAND SET. D MEREONe - | PRcEERCH _ ”
NO DATA — £10.00 (INC VAT) P & P £1.75 | 10 85 x 60 x 40 0.99 116 1.2
20 110 x 75 x 50 1.20 1.49 1.72
30 155 x 95 x 60 2.10 2.16 2.74
LB ELECTRONICS SPEBI?I. OFFER Eﬂpqt. C!D.;‘-f‘ CI:mgne_ D;ullv
11 HERCIES ROAD, incfudin;“\f‘;ﬁnd PEP HESHIS SOIe e
HILLINGDON, Mai Order orly. Al prices include VAT and FaP. Send largs SAE fo Catalogue of
oxes, kn . power supplies (from o - con maora.
MIDDLESEX UB10 9LS, i DEPT. Em,;r:rE)f \I::LT%WS.
: HERSTMONCEUX, East Sussex,
| ENGLAND

%) BN2Z7 ALE. Tel: 0323 832671,

‘TE L:

INTRODUCING TWO NEW HANDHELD DIGITAL MULTIVIETERS
200.A — 10 AMP AC-DC

SPECIFICATION 6010 & 7030

BATTERY: Single av dry cell

BATTERY LIFE: 200 hours

DIMENSIONS: 170 x 89 x 38mm
WEIGHT: 400g inc battery

MODE SELECT: Push button

AC DC CURRENT: 200xA to 10A— 6 Ranges
AC VOLTAGE: 200mV to 750V - 5 Ranges
DC VOLTAGE: 200mV to 1000V - 5 Ranges
RESISTANCE: 200Q to 20MQ — 6 Ranges
INPUT IMPEDANCE: 10MQ

DISPLAY: 31 Digit 13mm LCD

O/LOAD PROTECTION: All ranges

OTHER FEATURES:

Auto polarity. Auto zero. Battery-low indicator.
Strong ABS plastic case with tilt stand.

Battery and test leads included.

Optional carrying case.

i \\ Please add 15% to your order for VAT. Postage & Packing is free of
charge. Trade enquiries invited.

=5 @ ARMON ELECTRONICS LTD. = - Y

Cottrell House, 53-63 Wembley Hill Road, Wembley, Middlesex HAg 88H, England

Telaphone: (01-8024321 (3lines)

TELEX No 923985
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ambit’s new |
autumn/winter || ‘
catalogue |||

is

OUT ||,

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

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

v 294 TYPES TO CHOOSE FROM!

Tvee | SEmEs|seconnany] ams T
No Voits | Curtant
Jova | x00] 6+6 | 250 % ORDERS DESPATCHED WITHIN 1
70x30mm | 12011 | 9+9 | | £512 DAYS OF RECLIPT FOR SINGLE OR
| 045Kg | 1x012| 12412 | 1 . SMALL QUENTITY ORDERS
| Regulation | 1x013] 15415 1 +0/p£1 04
18% 12004 18418 0 « VAT (0 97 E.l UI‘ lnll:
| wots | 22422 | 0 Tt * ST NO QUIBBLE GU. E
mois| 25425 | 0
12017] 30430 | 0

SENIES|SECONTARY] AMS

50VA |2:010| 646 e 17 C PRICE

80<35mm | 2:011| g+9 el I
09Kg |20012| 12412

Regulation | 2x013 | 15+15
13% | 2x014| 18418

128

225V |6xm2| 12er2 | 93

£670 | |'wgmichy) £

RE

CooG~manmns

B33C8838 |B8NR3TNGBLT (BN528.858 35 (23028 yy

| 2015 22422 ) Reguistion | 62015 22422 £g 20
" 22016 | 25425 e % |6x016| 7575 .
2017 3030 St 62017 | <30 S
22028 110 o 62018 F4ed5 Ry
22029 | 220 6x075 | 40 e40 gk
25030 240 5-5;3 45445 1o
Bx 50450
80vA |3:010( 646 x5 1

90 = 30mm | 3201 9+9
1Kg 3012 1212
Regulaiion | 32013 | 15+15
2% 3x014 18418

=028 awn

£6.08 S
A 00VA | 22013 15018
+p/Df) 6 110%5Gmm | 7014 18418

015 | 22422

| /0]
»
ALL THE ‘USUAL’ BITS LP

Slo—crdowwwsonned [o— e = w o

TEE | REIsEINesRse (s

(]
5
:
, R T
(Rs, Cs, Tr’s, ICs etc) at all good = TR i e peaits
+ ALL THE newsagents Lt bedt] I SE I nis| 513 e
TRICKY BITS or direct || i% | £6.90 us|
' IR A R ] P
— — ————— 4 2 bl 22 akg |main| a3 | 7 G
r' — 171 Regulalion | 84076 | 4040 | 25 [T 0
« TOKO COILS, INDUCTORS, LC FILTERS o Ll 3| wex
* PCM FILTERS, VHF/UHF HELICAL FILTERS eanal e hots| s |33
* UNELCO CAPACITORS | o 8| £7.91 | [@p T wsTon
* PCI INTELLIGENT LCD MODULES | ’ F ey i & | 5 £1613
* TOKO SWITCHES : F SERIES/R7000 SERIES | g | o | (M| inf
* ALPS POTENTIOMETERS AND L L Sl ‘;f J
KEYSWITCHES ' 2 58 52030 i
* TOYO-TSUSHO COAX RELAYS FOR TX RX IMPORTANT: Aegulstion — AU votages quated are FULL LOAD, Please add regulation figure to
* CRYSTAL FILTERS, CERAMIC FILTERS ] ;:"b::ﬁ'::mm";:s::;s
* WELLER SOLDERING IRONS | 'LP ioroidal transformers are only half the weight and height of their laminated
* COOPER TOOLS equivaients. and are available with 110V, 220V or 240V primaries coded as follows:
For 110V primary insert 0" in place of “X”" in type number
» TEST EQU[PMENT s For 220V primary (Europe) insert “1” in place of "X" in type number.
x BOOKS, MANUFACTURERS HANDBOOKS For 240V primary (UK) insert 2" in place of “X" in type number.
* HARDWARE, CASES, PANELWARE, ETC. How to order Freepost:
+ MODULES, R&EW KITS ‘ | Electronics averlsaments. o st i posaed oo s e
* RF POWER DEVICES Freepost Cheques and pastal orders must be crossed and paiabre tuILPE}racirunics Ltd.

Access and Barclaycard welcome. All UK orders sent within 7 days of receipt of order for
single and small quantity orders.
Also avatlable at Eleclrovalue, Maplin and Technomatic

=— ORDERS SUBMITTED USING STOCKCODES —
=— DESPATCHED WITHIN 8 WORKING HOURS ==

r

Pleasesend

Tolal purchase price

* PHONE ORDER SERVICE — IND) MACHINES!) | enclose CnequeD Postal Urdest Int. Maney Umerm

PLEASL NOTE OUR NEW PHONE SYSTIN AUTOMATICALLY STACKS CALLS
INORDER OF ARRIVAL SO PLEASE WALT TT NOT ANSWERED INAIDIATI Y

8 AM — 7PM MON — SAT

| :
0277 230909 ' Name

Debil my Access/Barclaycard No

Address
* COMPUTER ORDER SERVICE — ‘REWTEL’

6 PM — 9 AM 300 BAUD/RS232 |
(IT MAY BE 24 HRS BY THE TIME YOU READ THIS)

0277 230959
L 2

Signature

Post to; ILP Elsctronics Ltd, Freepost 4 Grana= 3ad Houss Sooe Cioss
Canterbury CT2 7EF, Kent Eogane
Talephona Sales (0227) 54778 Techmicl (0277) S4723 Tawes 355780

——— ————————  —— 200,NORTH SERVICE ROAD
i Swsor ¥
P Bcromcs 132

= . —‘—__"_ un;:msggé ESSEX
= am l INTERNATIONAL = "rmeg (7m0 =
- - NSFORM
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TOSHIBA DOUBLE SIDED/DOUBLE
NSITY 5, DISK DRIVES

Please nole:

THESE DRIVES ARE BRAND NEW
These are high quality, very reliable industry
standard disk drives. These can be used as
single sided/single density, double sided/
single density or double sided/double density
depending on ihe host compuler disk inter-
face. Compalible wilh most micro-computers
eg VIDEO GENIE, ATOM. TRS80 BBC
COMPUTER, SUPER BRAIN. NASCOM etc
etc. I used as double sided/double density
then the storage capacily is 35 MAGABITS/
DRIVE (unformatted), track densily 1s 48 TPI
and can daisy chain up lo 4 drives 90 day
warranty
One Disk Drive Only £169 + VAT = £194.35
Two Disk Drives £329 + VAT = £378.35
Single Boxed with Power Supply

£199 + VAT = £228.85
Dual Boxed with Power Supply

£369 + VAT - £424.35
2 Drive Cabie £15 + VAT = £17.25

QUANTITY PRICES ON APPLICATION

MITSUBISHI

DOUBLE SIDED/DQUBLE DENSITY
DOUBLE TRACKS t',” DISK DRIVES

This is lhe lalesl addilion lo our range of disk drives
The capacity is 1 MAGA BYTES (unformatted} per
drive. the lrack density 1s 96TP| Track o lrack access
time 15 3 msec These are compatible wilh Shugart
SA 460 (ANSI standard interface}. Compatible with
BBC COMPUTER, ATOM, NASCOM and lots of other
computers.

One disk drive only ... £218 + VAT = £251.85
Two disk dnves ................ £E429 + VAT = £493.36
Single boxed with power supplyE249 + VAT = £286.35
Dual boxed with power supply £459 + VAT = £527.85
DS/DD 96TPi diskettes.... £3.95 + VAT = £4.54 each
DS/DD 48TP| diskeltes. ... £2.50 + VAT = £2.88 each

EPSON TYPE 3 PRINTERS =

MX80 T-3

80 column, 80 CPS, super and sub-
scripts, auto underlining, tractor feed, 32
print fonts, Bi-directional printing, logic
seeking, 9 x 9 matrix, high res graphics,
centronic parallel interface

Price Only £299 + VAT = £343.85

MX80 F/T-3

As above but with tractor or friction
paper feed
Price
MX100-3
136 columns, 100 CPS, all other
festures of MX80 plus true descenders,
adjustable paper width up to 15inches,
friction or tractor feed, centronic parallel
interface

£325 + VAT = £373.75

£429 + VAT = £493.35

OKI MICROLINE PRINTERS

MICROLINE 80: Features 80 coiumns, 80
CPS, frclion and pin leed Unidirectional block
graphics, Cenlronics parallel interface

Rricesasiisst. . .. o™ £219 + VAT = £251.85

MICROLINE 82A: Fealures 80 columns, 80
CPS, friclion and pin feed, bidirectional prini-
ing, parallel and serial (1200 bauds) interface
Price.. ..£319 + VAT = £366.85

—NEC 8023 PRINTER —

100 CPS., 80 columns, bi-direclional friction
and lraclor feed, high res and block graphics,
proporticnal spacing and Centronic parallel
interface. NEC 8023. £299 + VAT = £343.85

AKHTER INSTRUMENTS

DEPT ETI, UNIT 19, ARLINGHYDE ESTATE, SOUTH ROAD, HARLOW, ESSEX, UK CM20 2BZ
HARLOW (02789) 412639

TEL:

TI88/4 16 BIT MICROCOMPUTER

EG
vﬁ“

NETT COST

£139.95

Inccluding £50 Refund
Offer ends 31.1.83

PRICE £189.95 which
includes a £50 refund
guarantee. Ti will send
you a cheque for £50.

This microcomputer is based on TMS9900 16 bit microprocessor.

It includes 16K RAM,
(192 x 256).

16 colour high resolution graphic
The screen display is 32 characters, 24 lines Tl-

BASIC. Full size keyboard. For Software there are about 1000

Programs to choose from. There are a lot of peripherals available

e.g. Disk Drives, Disk Interface, Speech Synthesizer, Extra RAM.
Additional Languages (PASCAL, TI-LOGO, ASSEMBLER).

Please send a large S.A.E. for full price list.

SPEAK & SPELL
NOW WITH BRITISH VOICE
* Ideal Educational Maching for
ghildren of 7 yaars upwards
* 5 Operafing Modes for building
spelling end ward acognition skilis
* Expandable wilh piug in modules
| * Uses 4 O size ballenes (not
™ included)
* Optional AC adaptor  available
|| PRICE £31.26 + VAT = £35.95
AC adaptor price £4.95 « VAT = £5.69
The following play, in madules are
availabie  Vowel Power, Mighty
'| Verbs, Homonym Heroes, Super
! Slumpers, Magnificen! Modifiers.

FM-WIRELESS
INTERCOM

Touch sensitive TALK,
CALL and LOCK controls
Just plug into mains, no in-
stailation needed 3 speech
channels (150, 200 and 250
KHz) on each unit Phase
locked locp FM  circuitry
give noisg fres operation,
buill in autamalic squelch.
Use as many stallons as
you like. Price per station:
£16 + VAT = £17.25
| Price for sel of two stalions

Price £10.85 + VAT =£12.59 per module

SEIKOSHA 8P SERIES
GRAPHIC PRINTERS

GP-100 30 CPS, 80 column, Hi-Res
graphic line repeat funclion, adjustable up
to 10" paper width, tractor feed, 5 x 7 dol
matrix
GP-100A centronic parallel interface

£179 + VAT = £205.85
GP-100VC Vic 20 interface

£199 + VAT = £288.85
GP-250X New 50 CPS, 80 column, trac-
lor feed, true descenders, 64 user defined
characlers, double height and/or double
width characters, 5 x 8 dot matric, parallel
and seral (RS232) inlertace
GP-250X.......... £219 + VAT = £251.85

SMITH-CORONA

P-1 paiSY WHEEL PRINTER

TP-| Tex| Pri

caontralled

printer w..

out at rds per mn"lulr

drop- |r fibbon cassettes and aL.c«
change snap-on daisy priml wheels are
two additional standard fealures TF-1
is available with either Centronic
parallel, RS232 serial or IEEE inierface

(please specify the one you require)

This makes it compatible with BBC.

TRS80, DRAGON, NASCOM, PET and

lols of ather (:"rrrpute-'; Additional

daisy wheels of 10 different typesiyles

are avaijlable. 3.A E for lurther details

TP-1 PRICE £429 + VAT
Additional Print Wheels . £7.50 + VAT each
Replacement ribbons £2 + VAT each

£28 + VAT = £32.20

COMPUTER PAPER

PLAIN SINGLE PART FANFOLD 11in x
¥in 60 gms £9 + VAT = £10.35
1,ooo sheets (MINIMUM ORDER 2,
SHEETS)

T189/4R SOFTWARE

SOLID STATE SOFTWARE MODULES ©
" Ti-lnvaders, . K15+ VAT = £17.25
* Miseo Games .E18+ VAT = £20.70
* Mind Challenge E£10 + VAT = £11.50
* A-Maze-ing..
* Connec! Fous
* B0cCat.. .-
* Tombslone Ciy

LE18 ¢+ VAT = £20.70

¥ & P .£28 .20

: ADDITIONAL !DVENTUHE PROGR&MS w
ize with Adventure Moduls)

i E18+ VAT = £20.70

wETB = MAT = £20.70

Aystery Fun House

armid Fun HOUSE., ...

 PROFESSIONAL MONITORS

* GREEN MONITOR 12" green monitors
with composile and sync input Suitable for
most computers

Hilachi MM1216 £89 + VAT = £102.35
SM12H 18MHZ monitor £89 + VAT = £102.35
* COLOUR MONITORS 14" colour moni-
tors RGB or composile and sync inpul
SCM14N Normal-res 400 dots £199 + VAT
SCM14M Medium-res 600 dols£339 + VAT
SCM14H High-res 800 dots  £499 + VAT

LTD.

TELEX: 995801 - A18

£18 + VAT = £20.70 |,

 GCORDLESS PHONES

Not licensible in UK

LONG RANGE TELEPHONE
This is & leng range (2-5 miles) cordless exten-
sion phone with intercom facility belween port-
able hand set and the base slation. You can
receive all incoming call and dial out to anywhere
in the world from Lhe hand set from any location
within 6 mile radius of your home or office. The
maximum range is achieved by using rool top
optional antenna (not included).
LONG RANGE EXTENSION PHONE

£249 + VAT = £286.35
OPTIONAL ROOFTOP ANTENNA

£45 + VAT = £51.75

MEDIUM RANGE TELEPHONE
Simitar specilications to the above model but with
operational range of 1, to 214 miles (wilh roof top
antennay).
MEDIUM RANGE EXTENSION PHONE
179 + VAT = £205.85

OPTIONAL ROOFTOP ANTENNA

£45 + VAT = £51.75

SHORT RANGE TELEPHONE

A short range cordless ielephone tor use within
the house or from the garden Receive and make
calls from the hand set. Range approx. 600 feet
Short Range Telephone.., £88 + VAT = £79.35

40 MILE RANGE CAR TELEPHONE

This mobile telephune fits into your car and ert-
ables you to receive and make calls to anywhara
in the world from within 40 mile radius ol your
home or office (use rooftap antenna)

Car Telephone £1195 + VAT = £1374.25

SILENT ALARM/POCKET PAGER

This is an individually coded 4 WATTS Hadio lrans-
mitter and pockel pager receiver The alarm system
has conneclors lor door contacts @nhd vibration
sensors 2 vibralion sensors are included It has a
range of 2 miles. Ideal for proleclion of vehicle or pro-
perty. Power requirements for iransmitter is 12V dc.
Not licensible in UK

PRICE.... . E78 + VAT = £89.70

MICROCOMPUTER

SOFTWARE

" DRAGON *
* Flipper (Reversl) 16K Cassatte

* Space Trader 16K cassetis.,
" Alcatraz 16K cassetie
* Escape 16K casseto
° Mansion Adventure 1 sefle
€6 + VAT = £6.90
vic20*

* Ricochet (Nov) casselie... £11 + VAT = £12.65
King Arthur's Heir (Nov) cassette
E17 + VAT = £19.55
ATARI *

* Snake Byle 48K Disk....... £17+ VAT = £19,55
L.\"E‘|JI1 48K Digk. £17 + VAT = £19.55
o0 £17 + VAT = £18.55

* Sneajkers 48K Dick £17 + VAT = £19.55
B:lnchr' 4BK |I|=.k z

£17 | VAT = £19.55
£17 + VAT = £19.55
£17 + VAT = £19.55
. E17 + VAT = £18.55

* Tanktics 48K [hisk . K15 + VAT = £17.25
* Tarktics 48K Cass. £13 + VAT = £14.95
81 Nuclear Bomber 16K Cass
£8.50 + VAT = £10.93
* Midway Campaign 16K Cass
£8.50 + VAT = £10.93

ra oy
* Deadly Duck Garl
Worm War | Can .
* Bearre Bopper Cart ..

* Nukewar 16K Cass
* Conflict 2500 16K Cass. £8.50 + VAT = £10.93
Plane! Miners 16K Cass. £9.50 + \MT £10.93
* Norin Aflanfic Convoy Radar 16K Cass
£9.50 + V.IT £i0.93
* Compuler Acquite 16K Cass
£11 « VAT = £12.865
* Galaxy 16K Cass........... £11 + VAT = £12.85
* Guns of Fort Dedj ABK Cass
£11 + VAT = £12.85
* Lord of Karma 32K Cass.. ET11 + VAT = £12.65
* Voyager 32K Cass., . £11 = VAT = £12.65
* Dniaper Aiver Line 48K Disk
£15 + VAT = £17.25
* Dnigper Aiver Line 48K Gass
£13 + VAT = £14.85

ORDERING INFORMATION All orders which accompany a
cheque or cash are CARRIAGE FREE (UK only} On all other orders a
carriage charge ol 3% ol invoice total is applicable
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DESIGN
COMPETITION
RESULTS

The entries started as a trickle and swelled to a torrent, we
couldn’t get into our office for them (we’re allowed a bit of
over-emphasis at this time of year). So here is the winner; we
also decided to award two runner-up prizes.

Winner: Tim Tanner,

his circuit is designed to

replace the raucous DC buzzer

found in some digital alarm
clocks. The idea was to design an
alarm circuit which would start off
at zero volume and increase in
loudness over a period of about 30
seconds. By this method the sleeper
is brought to consciousness by the
minimum sound level required to
wake them, instead of receiving a
nasty shock in the ear at the crack
of dawn. The circuit uses a Pulse
Depth Modulation technigue to
achieve an increase in volume as
well as an unorthodox gated astable
design to provide the alarm tone.

The increase in volume with
time is achieved with just one gate
and a few discrete components.
IC1d has two distinct states. When
pin 9 is low IC1d acts as an
ordinary gate and forces the emitter
of Q1 to Vec. When pin 9 is high
IC1d ceases to be a gate and
becomes an inverting amplifier due
to the feedback of C1. R1, R2 and
Ct turn IC1d into an integrator.
Initially ENABLE is low and so is pin
9: therefore the emitter of Q1 is at
Vee, pin 8 is at OV and C1 is
charged up to Vcc. When ENABLE
goes high C1 starts to discharge
through R1 and R2, When pin 9 is
high the amplifying action of IC1d
maintains pin 8 at the switching
voltage, approximately half Vcc.
Therefore the emitter of Q1 assumes
z level that depends on how much
voltage is left across C1. Since this
cets less with time, the voltage drop

ETI FEBRUARY 1983

of Rainham, Kent, for the ‘Humane Alarm’

ENABLE O—

NOTE:

IC1 1540118

Q1 1S ZN2907 OR SIMILAR
D12 ARE 1N4148

CURRENT TAKEN BY THE
CIRCUIT IS APPROXIMATELY:

Y Vee
MA

2 x R4 X 6 x R4

RMS

Fig. 1 {above! Circuit diagram of the Fig. 2 (below) Timing diagram.
Humane Alarm.

ICTPIN 1

IC1PIN3

IC1PINSE& 6

IC1PIN 4

IC1PIN 10

Q1 EMITTER

———— ey

7



PARTS LIST

Resistors (all 1W 5%)

R1, 2 10M

R3, 5, 6 10k

R4 100R (nominal)

R7 330k

Capacitors

C1 470n ceramic

C2 22n ceramic

C3 100n ceramic

C4 470n ceramic
Semiconductors

IC1 CD4011AE

Q1 2N2907 (or similar)
D1, 2 1N4148 (or similar)
Miscellaneous

LS1 8R miniature loudspeaker
PCB

across R3 and LS1 increases with
time giving increasing volume.
ICla-c generate a pulsed-tone
waveform. IC1a, IC1b, R5 and C2
form a conventional gated astable
which generates the alarm tone.
IC1a, IC1¢, R7 and C4 form the
ulse astable which determines how
ong the tone astable runs for each
cycle. D2, C3 and R6 ensure that
the faster running tone astable does

r =

& TRACK cuTs
k = CATHODE

A

i V(o (5-15V)

TOLs1

Fig. 3 Overlay of the Humane Alarm.

not interfere with the operation of
the pulse astable. While the tone
astable is running, pins 5 and 6
need to be kept low. C3 tries to
charge up through R6 but is
discharged through D2 every time
pin 3 goes low. When the pulse
astable switches the tone astable off,
C3 is free to charge up through R6
until pin 4 goes low and starts a
new cycle. When ENABLE is low
both astables are disabled by pulling

pin 1 low via D1. Careful study of
the ‘host’ alarm clock PSU will be
required to ensure that the ENABLE
signal swings between 0V and Vcc.

if the alarm circuit is to be run
off the alarm clock PSU take care
not to draw any more current than
the existing alarm takes. Formulae
for the approximate current taken
by the circuit are shown on the
circuit diagram.

Runner Up: C.G. Bell, of Daigety Bay, Dunfirmline, for this dual

trace adaptor.

he circuit employed here

generates two traces on the

scope upon which any logic
input signal is added. Referring to
the circuit diagram, Signal 1 is
displayed on the upper voltage level
and Signal 2 on the bottom. If the
display is looked at closely the two
traces are seen to be ‘stiched’
together by a high frequency square
wave, but because of the scope’s
persistence it appears as two normal
scan lines.

ICTa provides a relatively high
frequency square wave (approx. 100
kHz) which is fed to one input on
gates IC1b and IC1c. However
before the pulse reaches IClc it is
inverted by gate IC1d to provide a
switching action. For the two inputs
to be displayed with good
resolution the logic input frequency
should be no more than a } of the
astable frequency. Q1 and Q2 are
wired as inverter gates to give the
correct polarity of the input signals
when they reach the scope.

the potentiometer wired
between the switching input of IC1b
and point S has two important
functions: (i) to ensure a variable
degree of trace separation. (ii) to
provide a ‘summing’ function which
adds the input signals to their
traces.

To get a clearer idea of how the
_ resistor network RV1, R2, R7 and R8
works, refer to the timing diagram

72

R3
10k

SIGNALTO

+BV O

I C1
4Tp

5

-LT@ SCOPE

RE
Tkl

R5
10k

SIGNAL 2 a2

PIN 14 +VE
PIN 7 GND

k0 NOTE:

IC1 15 CD4083EE
Q1,2 ARE BC107

and the resulting scope output.

Working from the inverted
inputs at A and B, points to note
are:

(i) if A or B is high their outputs
switch between 1 and 0 at the
frequency of the astable;

(iiy any low on A or B produces
an output which is high for the
duration of the logic pulse;

(ii) RV1 is switched, at its input
end, between 1 and 0 at the
frequency of the astable which is in
phase with the output of IClc.

Assuming no signal input,
making A and B high, resistors R2
and R7 are switched between
source and ground at 100 kHz.

———PARTS LIST

However, the switching of R7 is
always the complement of R2. RV1
is in phase with the switching of R7

Resistors (all IW 5%)
R1, 6, 8 1k0
R2, 3, 5, 7 10k

R4 220k
Potentiometer

RV1 100k lin
Capacitor

C1 47p ceramic
Semiconductors

IC1 CD4093BE
Q1, 2 BC107

Miscellaneous
14 pin DIL socket for IC1; input and out-
put sockets to suit
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and so in this input condition
always parallels R7: the result of this
is that two resistor configurations
are generated alternately for 1/2f
seconds each.

The two voltage levels
generated form the basic trace lines
upon which positive signal
excursions can be added. So if
Signal 1 goes high and Signal 2
remains low, R2 goes high for the

SIGNAL 1

Fye 13
17 1l

|

R7

Fig. 5 (above)
Component overlay of 155
the dual trace adaptor. 1.22
VOLTS
O.GQF
0.34

Fig. 6 (right) Waveform
diagram of the dual

trace adaptor.

duration of the logic signal but R7
and RV1 are still paralleled and
switching between 1 and O at the
astable frequency. This generates
one new resistor configuration
which adds 0.344V (RV1 set to 4k0)

il

g
e

on to the top trace.

If Signal 2 goes high the bottom
trace is raised in similar fashion to a
level of approx. 0.69V because RV1
now parallels R8 to ground.

Runner Up: S.D. Solle
Board.

ound boards for the ZX81 have

been around for some time,

however, being in the region of
£25 they seem rather extravagant
extras. This sound board uses few
components, is thus cheap and easy
1o build, and all manner of sounds
can be produced through a simple
3ASIC program.

The 74L5138 is a one-of-eight
decoder, and if the lowest three bits

=V O
[se

Avo—H a0 Vee
A1O—=l a1 a1
1l A20— A2
100n E1

HEEO—-E- E2
A4 O——F3

ic1

J
=
=
bad)

GND LS1
la 8R0

NOTE:
1C1 1S 74L8138
Q1S AC126

Fig. 7 (above) and Fig. 8 (below)

Circuit diagram and overlay of the
sound board.

of REculver, Kent, with the ZX Sound

of the ZX address bus (AQ, A1 and
A2) are used as the three input
lines, and A4, IORQ and WR are
used as the enable lines, then by
POKEing port 11 (not used by the
comr:uter) an electrical pulse can be
amplified from data output 3 by Q1.
The 100n capacitor is used to
smooth the current to IC1.

Construction is very simple, the
PCB being modified only very
slightlv. However, it is necessarv to
mount ICT upside down in its
socket, that is pin 1 is where pin 16
should be and vice-versa. Be very
careful when bending the pins (best
done with miniature pliers) as they
are likely to snap if bent more than
once.

The edge connector is available
through Watford Electronics. The
connections to the edge connector
are shown on page 167 of the
Sinclair manual.

L, TO 23-WAY EDGE
CONNECTOR

ToLS1

o2
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——PARTS LIST

[&] 100n ceramic
Q1 AC126
IC1 7415138

Miscellaneous

BR loudspeaker

16 pin DIL socket

23 way edge connector
(see buylines)

BASIC LISTING
10 REM: Y — = 2GOSGOSUB?
5COPY2?2ASNZRN DF22RND"
20 PRINT “INPUT COARSE TUNE
(0-255)"
30INPUT C
40 PRINT “INPUT FINE TUNE
(0-255)"
50 INPUT F
60 PRINT “INPUT LENGTH
(0-255)
70 INPUT L
80 POKE 16527, C
90 POKE 16526, F
100 POKE 16519, L
110 RAND USR(16514)
120 GOTO 20
Type in the above listing, then,
before running type in the following
direct commands:
POKE 16521,186
POKE 16524,73
POKE 16527,2
POKE 16528,188
POKE 16530,136
POKE 16533,195
POKE 16534,143
You can now run the program,
in FAST mode. (It will not work in
SLOW.) ETI
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| Full kits include printed circuit boards,

components, hardware, I.C. sockets,
cases etc. unless stated {not batteries). If
| you do not have the issue of E.T.l. which

ALL KITS
INCLUDE PCBs

includes the project — you will need to
order the instruction reprint at an extra
45p each, PCBs included. Reprints
available separately 45p each + p&p 45p.

PLAYMATE Augu/

tional _foot
£38.

al + maing unit .5
ped e
LOGH £14.99
AUTD VOLUME CONTROL Sept B204.28 less case
INSULATION TESTER May 82 i B EF BT
AUTORANGING GAPACYTMCE MFFER
Mar/ April B2

HIGH QUALITY PHONO AMPLIFIERS Fob a2

Less case

MOVING COIL STAGE . L15.75
MOVING MAGNET STA £19.89
PEST CONTROL Feb 82.

GUITAR TUNER .Jan B2.
COMPONENT TESTER Dec 81
CAR ALARM NovE1 .
ENLARGER TIMER ..
SOUND BENDER Oct &1 . -
WATCHDOG SECURITY ALARM Aug B _£47,

SPECTRACOLUMN DEC 82, Less case and lights £34.85p

RECHARGEABLE BATTERY oxtra ..
HANDCLAP SYNTHESISER Au? B‘I
WAH PHASE June 81. Lass pedal

LED JEWELLERY Juna81. Crnss
Star £9.97 Spiral £7.98

GUITAR NOTE EXPANDER April 81
DRUM MACHINE April 81 .
ENGINEERS STETHOSCOPE Mar 81 .. 20,
SOUND PRESSURE LEVEL METER Ftb81m

INFRA RED ALARM FebB1 _

E11
CLICK ELIMINATOR Aprll 79 £67.70 O less case
£49.98

ADVENTURES WITH DIGITAL ELECTRONICS

New book by Tom Duncan in the popular ‘Adventures’ series.
This book of entertaining and instructive projects is designed for hobbyists, and
students. It provides a stepping stone to the microprocessor.
The first part deals with the properties of some basic ICs used in digital electronics.
The second part gives details of how to build eight devices — shooting gallery, 2 way

traffic lights, electronic adder, computer space invaders game, etc.

For each project there is an explanation of ‘how it works’ and also suggestions for

‘things to try".

No soldering — all circuits built on 2 Bimboard 1 breadboards.
Adventures with Digital Electromcs book £3.25. Component pack £42.50 ref. ETDC.

All the P includi

g 2 breadboards and hexadecimal keyboard.

Available less breadboards £29.98 ref. ETDF Both less battery.

MAGENTA ELECTRONICS LTD

EX24, 135 HUNTER ST., BURTON-ON-TRENT, STAFFS
. DE14 2ST 0283 65435. MON-FRI 9-5. MAIL ORDER ONLY

ADD 45p P&P

/TO ALL ORDERS

ACCESS and BARCLAYCARD (VISA)
ORDERS ACCEPTED BY PHONE OR
POST.

SAE ALL ENQUIRIES.

Prices inc. VAT

‘. OFFICIAL ORDERS WELCOME
OVERSEAS Payment must be in sterling.
IRISH REPUBLIC and BFPO — UK
PRICES EUTOPE — UK PRICES +10%
ELSEWHERE — Write for Quote.

TOTAL CONCEPT SPEAKERS
HIGH QUALITY KITS FOR THE HOME CONSTRUCTOR

We are told that some ready-made speakers — at twice the
price—sound as good as the dB range .
—but we doubt it! =

Four models suppiied
with prefinished solid African
Walnut panels and grille foam, plus two
economy models with simulated woodgrain finish and grille fabric.

No veneering — no varnishing — no soldering — no electronic or
woodworking skill required. All cabinet components are accurately
machined from smooth MDF for easy assembly.

Kits contain all drive units, assembled crossover networks with leads,
wadding, foam/grille fabric, screws, bolts, nuts etc. Optional purpose-
designed stands (as illustrated).

Models suitable for 10-200 watts per channel!.

Prices range from £35.95 — £212 per pair.

Dera//s of the dB range (and many others! are contained in our
new catalogue — £1.50 past free (chegue, P.O., or phone with
your credit card number).

AURID =2
((@LT;‘ i Eodeh 0625 529599

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

usual price penalty.

CK 1010

CK 1040

CK 1100

HIFI STEREO AMPLIFIER KITS

From one of Britain's leading esoteric ampiifier manufacturers comes an exciting new package of stereo amplifier kits, designed to offer all the advantages of true high fidelity but without the

These new kits offer the choice of moving magnet or movin
styls, sasier construction and a full two YREr Warranty,
The new range consists of The CK 1010 Stereo Pra Amplifier, The CK 1040 WPC Power Ampfifier, The CK 1100 WPC Power Amplifier.

This kit contains all the necessary parts to build a complete pre-amp.
mechanical assembly of the connections and controls to the pre punched chassis
The CK 1010 takes its DC supply from the CK 1040, 1100 or, if usiny
moving cail input can be fitted to extend its versatility, (MC2K)

This is a nominal 40 watt per channel power amplifier kit which
included and protection is provided from short circuit outputs.

Similar to the CK 1040 this model provides a nominal 100 wa
When correctly assembled these kits are guaranteed for two years.
"It would seem than that Crimson have maintained their position at the top of the commercial kit-build field. There is no oriental amplifier | know of that can better the sound of this combination
averall at any pnce and only a few — such as the KA-1000 (£500+ ) — are of comparable standard. .
ecemes the reference point for kit amplifiers from now on.*
PRICES ck 1010 — RRP £92.00; CK 1040 — RRP £121.00; CK 1100 — RRP £151.00; MC2K — RRP £25.00; PSK — RRP £20.00 |

Barclaycard or Access accepted, otherwise sand C.W.0. C.0.D. £1.00 extra. All prices include P&P to anywhere in the U.K. Export: Write for pro-forme

SEND FOR FULL DETAILS ON OUR HIFI KIT PRODUCTS| BY WRITING TO FREEPOST ADDRESS BELOW

[ ¢crimsonbektrik

LONDON DISTRIBUTOR: BRADLEY MARSHALLLTD,

New Prod

g coil inputs, 40 to 100 watts per channel, in fact, everything that made the previous models so popular is included but with added

The main PCB is ready assembled and tested therefore construction is simply a matter of point to point wiring and

g a different power amplifier a PSK power supply kit. Inputs for disc, tuner and tape are provided and an optional add-on

features our dual power supply and the DC output for the CK 1010. All components such as heatsinks, wire and connectors are:

tts per channel with extra heatsinking and thermal cutouts are provided as standard.

325 EDGWARE ROAD, LONDON W21 BN

. ! can say no more than that for £250 it {CK 1010/MC2K/ 1100} is a bargain and one that

FREEPOST, 9 CLAYMILL ROAD
LEICESTER LE4 5ZD. ENGLAND
TEL. 0533 761920, TLX 34694 {

1]
i
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SC110A FULLY PORTABLE OSCILLOSCOPE
' L

The new THANDAR SC110A represents a break through in Osciiloséope
development. The SC1104 is only 2” thick and weighs under 2 Ibs yet it retains the
standard features of a bench oscilloscope.

FULL-SIZED PERFORMANCE

®,10MHz band width__

@ 10mV per div. sensitivity

® Full trigger facilities are provided inciud-
ing bright line and auto, with T.V. line
and frame filtering 2

® AUNS ON ORDINARY HP11 (four)
batteries or rechargeables

® Basic price — £170 UK Post free

Optional extras

AC Adaptor £5.69; Rechargeable batteries

£8.63; X1 Probe £8.05; X10 Probe £9.20;

X1/X10 Switched Probe £10.90; Carry Case

£8.86.

PFM200A FREQUENCY
METER

® Pocket size ® 8-Digit LED dispiay ®
Frequency range 20Hz-200MHz @ Resolution
0.1Hz @ Sensitivity typically 10mV rms

@ Timebase accuracy 2ppm @ Battery life
10 hours ® Frequency: 2 ranges, 4 gate times
@®Price £67.50 UK Post free

Optional extras — AC Adapfor£5.69

ARGE 5:3‘-\.5. Brings details of: Oscilloscope, Frequency Meters, Signal
Generators, Function ~Generators, Pulse Generators, Analogue and Digital
Muitimeters, Digital Thermometer, C.R.T. Tester, Logic Analyser etc.

All prices include VAT, Official arders welcome. Mail order only, or callers by prior

appointment. Barclaycard/Access welcome. Cash/cheque, atc., with order,
Government and Educational Establishments official arders wélcome.

m _B.K.ELECTRONICS -
7 W M Téswm,wnm&exs&m VISA

AUDIO €ELECTRONIC

bonus for all orders
eceived by 28/2/83.

Mini stersophones
with every
T206/7081/2050

7206 20K/Volt. 19 7081 50K/Volt, range 2050 50K/Voll plus (State 3 mm.or '
ranges. doubler Hfe Tester lack plug]

with $6402 with CS15664 with €$1820

W below. %ghslow %6 below

ve
s PREENERE o
TRI0 20 MHZ DUAL TRACE SCOPES
140mm Tube: OC to 20 MHZ: 5mV sensitivity: CH2 Invert
I:SISB:ZCI UI';I\! 8 lr.' :.i“;: Huzzl«]ﬁ:i to %5 9/\/\/9%
sec Sweep Modes CHI. CH2, ani
A0 List Price £539.00 1nc. VAT, <, SAVEEL
Dur Prics E4200nc. VAT (UK c/p£4)
CS1566A NOA. AUTO, VIDED: 0.5usec
Sweep: Modes CH1. CH2, ALY, CHOP and
ADD. List price £368.00 inc. VAT

our Price £29Finc VAT (UK c/p £4) {Optinnal probe X 10 £9.45)

CASIO

FX 702P...ooon £71.95 _

FX 602P.........£63.95 1 3B £15.95

FX 2800P....... . £16.96 115511 g

FA 2 INTERFACE T Programmer -_\_EJ HE.:.—.

BX T8 i T adecimal, Octal, Decimal
st £, 95
TC 58C........ £71.9
PC 100C Printer 58/53

TEXAS INSTRUMENTS

Ti 44 Financial..........
Tl 67 LCD...
59 Magnetic

Tl Library Modules...,ﬂﬁ:%

[ép HEWLETT

PACKARD

HP11C.......................E99.95
HP 15C...................£109.95
HP 41C...............£189.95
HP-12C...................£119.95
HP 16C...... ..£119.95
HP 41CV...............£249.95

CASIO

Send sae for catalogue

Tkttt CSCIL P LIS O CASH AL PRT
ST TTE Rl AT T MOM e DA
A e 14 TAFVAINTL o § L1 (55
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SP EAKERS & mEETEns Fﬂ‘ Mini stereophones as above

lor purchases of £10.00 or

more Irom this advertisemenl.
HIF20ESM & shes 9 —a
30/50 watl Bass :‘;?3;‘&% HIFBTBSM & 80hm | PH3O §ohm 15
Wiz EESOS | gxcrats | B0 walt miER | o e £2.20
(UK /R E1 208 WBND |24 95wk —

) &

5 e TwwyBoom 5 wgn | SNI00 40 watt HT315F 5" x 3%, B ohm
e £1.95 "n;.-n 51_25| vetiion  £1.75 | 30 watt wedler

UK ¢/p Twestsrs & Crossovers B5p per -3 items] .95

STEREOPHONES ® MEGAPHONES o P.A. HORNS

- 3318 10 watt mega- CHBGE" 10 watl 8
i/ phone with siren — ohm PA Horns. £8 05

- £4183 £32.95 £6.95 wke/pesn

' [UKc/pE105)

L7 331 withoul siren )
£28.95 M1 12 Stereophones A\
[UK ¢/p£1.05) padded earpieces: i

mono/slereo swilch:

vol. conlrols.£6-45
SP25/4 1002 4 ohm £3_95 (UK ¢/p B5p]

w=omty £6.50 =2 C 700 Maing TV boosters
CRBS2010120  (UKe/pELgs) \ J‘E“ ol 8ot £7.06-
wills 5" Tapped 4and  CRABBO 200z B ohm : 5.95 |UK &/ p 65p)
£13.95 £11.95

8 ohm 200z ; O\ M8 et 2 v
£7-95 pair £7-50 %%( 6 UK c/p
2L

UK e/p €1 05) (UK o0 £1.05) £12.95 &),

Gar Speakers

SG402 100KHZ to 30 MHZ
6 band Trio RF Generator int/ext. mod.variable
o/pto 100mV. AM inl 400 HZ mod.

List price £7 1.00 inc. vaT

ORDER BY POST OR PHONE OR CALL IN AND SEE FOR YOURSELF
WELL WORTH A VISIT! ALL OFFERS LIMITED QUANTITIES E & OF

AUDIO ELECTRONICS ¢

TEL: D1-724 3564

301 EDGWARE ROAD, LONDON W2 18N, 2
ALSO AT HENR'S HI\DIO. 5".:2;"‘.:’.'.'"'“ L‘N!w!‘:‘mc;‘,'::
404/406 EDGWARE ROAD, LONDON W2

our
e 10 s e cletwnry {ninss acvinad)

=y




I

[

1

l VOYAGER £64.95 CHEQUE NO .
L ‘

S

BRANDLEADING ELECTRONICS

NOW AVAILABLE IN KIT FORM
VOYAGER Car Drive Computer

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

A real challenge for the electronics enthusiast!

Electronic Car Security System

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

® Programmable personal code entry system

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

® Over 250 companents to assemble

Ay, SX1000 TX1002

Electronic Ignition Electronic Ignition
® Inductive Discharge

al
a8

©® Extended coil energy ® Contactless or contact triggered
storage circuit @ Extended coil energy storage circuit
® Contact breaker driven ® Inductive Discharge @ Three position
@ Three position changeover switch changeover switch @ Distributor-
@ Over 65 components to assemble triggerhead adaptors included @ Die cast
® Patented clip-to-coil fitting weatherproof case ® Clip-to-coil or remote
® Fits all 12v neg. earth vehicles - mounting facility @ Fits majority of 4 86 cyl.
12V. neg. earth vehicles @ Over 145

1 /f components to assemble.

)

TX2002

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

® Reactive Discharge. Combined capacitive
and inductive ® Extended coil energy storage
circuit. ® Magnetic contactless distributor trigger-
head. ® Dislr:gulor triggerhead adaptors Included
® Can also be triggered by existing contact breakers

S$X2000

Electronic Ignition
@ The brandleading system

on the market today
® Unique Reactive Discharge
® Combined Inductive and
Capacitive Discharge

® Contact breaker driven ' ® Die cast waterproof case with clip-to-coil fitting ® Fits
® Three position changeover switch majority of 4 and 6 cylinder 12v neg. earth vehicles
® Over 130 components to assemble ® Over 150 components to assemble

® Patented clip-to-coil fitting
@ Fits all 12v neg. earth vehicles

AL

SPECIAL OFFER
“FREE” MAGIDICE KIT WITH

All SPARKRITE products and désigns are fully covered by one or more World Patents.

MAGIDICE

Electronic Dice
@ Not an auto item but great fun
for the family
@ Totai random seleclion
® Tniggered by waving of hand
over dice
® Bieeps arid fiashes during a 4 second
tumble sequence
® Throw displayad far 10 seconds
@ Auto display of last throw 1 second in 5
® Muting and Off switch on base
® Hours of continuous use from PP7 battery
® Over 100 components to assemble

yan Il B N EE .
Tel (0922) 614791 Alfow 28 days for delivery,

2

S
(8)
&

SPARKRITE ! 82 Bath Street, Walsall, West Midlands, WS 1 3DE England

SELF .

7 ASSEMBLY KIT e IETE.2
[ sX 1000 £12.95

| - S5x 2000 £19.95
TX 1002 £22.95
TX 2002 £32.95

AT 80 £32.95 £ KIT REF

I ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR

MAGIDICE £9.95
PRICES INC. VAT.POSTAGE & PACKING

)
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FEATURE

CONFIGURATIONS

This month lan Sinclair turns his attention to some of the many
circuits that can be used to make waves: could this be a sine of

the times?

hen you first start to take an interest in circuit
Wconfigurations, one of the first things that strikes

you is the huge variety of sine wave oscillators
many of them known by names that go right back into the
mists of time. When you look at these circuits more close-
ly, however, what strikes you is not how different they are
but how similar — and that's our starting point for this
month.

An oscillator consists of an amplifier with a positive
feedback loop and some circuit which has a time constant
or is resonant to some frequency. Using this definition, we
can include multivibrators among our oscillators, and
rightly so, but since we dealt with multivibrators in
Configurations Part 4 (November 82 ETI), we'll confine
ourselves to sine wave oscillators in this part.

The Shrinking Sine

Al times, the amplifier portion seems almost
superfluous, because a resonant circuit, which is the most
familiar way of forcing an oscillator to operate at some
fixed frequency and give a sine wave, is a circuit which
will, by itself, oscillate quite happily! The circuit of Fig. 1
will, for example, produce an oscillation when the base of
the transistor is briefly pulsed positive. The peak emit
voltage of the transistor during this p
capacitor, and when the transis
capacitor discharges through th ling up :
oscillating current which in turn Causes a sine wave
voltage to appear acrass the circuit

This wave decays, however, as Fiz. 2 shows because

WWE

__ SINE WAVE =
SIGNAL

A

Fig. 1 (Left)A ringing circuit, using a resonant circuit in the
emitter of a transistor which is normally cut off, but which
can be pulsed briefly into conduction.

Fig. 2 (Right) The form of the ‘ringing’ wave — this is a sine
wave which decays to zero amplitude. If the circuit
resistance is very low, the decay may take a ‘long’ time,
meaning that many cycles of wave will be executed before
the amplitude becomes zero.

=TI FEBRUARY 1983

O +VE ——O+VE

-0 0V 0 OV

Fig. 3 (Left) A simple two-winding oscillator. This is easy to
construct, but not so easy to adjust for a pure sine wave.

Fig. 4 (Right) The Hartley oscillator in one of its many forms.
The positive feedback loop is from the collector circuit to the
emitter.

dissipate energy (as |
That's why an amp

) when a current flows through it.
'er s needed — just to replace the
35t in the resistance of the coil! Sine wave
xe use of LC resonant circuits do not
plifier, and too much gain will, in
veform, changing it from a pure sine
more like a sguare wave. Any

eneroy

[

OsC

sOmatd .
SO0 '::\"'Iln":E‘

fator that makes use of the LC resonant circuit must
ore include some means of controlling the gain of

XTI
4

the amplinier, because a really well-shaped sine wave will
be obtained only when the amplifier gain is just enough to
sustain oscillation, and no more. There's another reason: a
circuit which includes positive feedback is never very
stable, so that the oscillator must include some method of
limiting — preventing the amplitude of the oscillation from
growing until the tips of the wave start to square off. That's
one thing which can be done most easily when the gain of
the amplifier is low, because the gain will drop as the
transistor approaches the cut-off or the bottomed
conditions, and if the gain is low to start with, this drop
should be enough to limit the amplitude of oscillation
with only a small amount of distortion of the waveform.

Winding You Up

With these words on general principles out of the
way, then, we can take a look at some oscillator
configurations. Let's start with the simplest one — the two-
winding transformer type as shown in Fig. 3. The three
building-blocks of amplifier, feedback loop and resonant
circuit are obvious, but it's by no means the easiest type to
obtain a pure sine wave from. The reason is that the hias of
the transistor has to be set by the value of R1, and the gain
must be set by the design of L2 — a few turns spaced some
distance from L1. There's no quick and easy way of

77




O +VE

—() $VE

R1 R2

(01}

L1 IC!

— v

Fig. 5 (Left) Another form of the Hartley oscillator, with
feedback from the emitter to the base.

Fig. 6 (Right) A third form of the Hartley circuit, using the
coil tapping to invert the signal.

calculating the number of turns and spacing of L2, so that
design invariably ends up with cut-and-try methods. The
usual technique is to start with too many turns, get the
circuit oscillating (which may mean reversing the
connections to L2 if you got them the wrong way round),
then removing turns for as long as the circuit will continue
to oscillate, and finally, restoring a turn or a half-turn. This
has to be done tc ensure that the circuit will start each
time it is switched on.

Much better waveshapes can be obtained with less
effort by using the traditional tartley and Colpitts
oscillators that are so beloved of radio hams. One version
of the Hartley oscillator is shown in Fig. 4 — this uses
feedback from a tapping on the coil to the emitter
terminal. This oscillator can give well-shaped sine waves,

O +VE
]
-Lc,
§nz 1 €1
C, ‘.—_/HOTOR 1— EARTHY
COMMON STATOR
|~ (UNEARTHED)
a1 E |

ROTOR 2
> (INSULATED FROM

T L ROTOR 1)

R1 y '
L O OV

Fig. 7 (Left) The basic Colpitts oscillator.

Fig. 8 (Right) A variable tuning Colpitts can make use of a
variable two-gang capacitor of specialised construction.

and seldom needs adjustment. The rule of thumb is to use
a coil tapped at about 10% to 20% of its total turns from
the ‘cold’ end (the end connected to the supply), a
resistance of around 330R for R,, and design the bias
components R1 and R2 so that the oscillation is a sine
wave and is self-starting. The decoupling of the base is
essential if the oscillator is to be used as shown;
alternatively the base can be driven from a low-impedance
source which will cause the output from the resonant
circuit to be amplitude modulated.

Figure 5 shows another version of the circuit, in which
the tapped coil is in the emitter circuit, feeding back to the
base this time, and so leaving the collector free to deliver
the waveform. The output wave at the collector is not a
pure sine wave, however, so that this output is useful
mainly when the output is to be squared to generate

78

harmonics, or if a resonant circuit is to be included in the
collector circuit. A wave of better sine shape can be taken
from the emitter. Figure 6 shows another variant of the
Hartley circuit which uses the tapped coil in the collector
circuit — in this example, the tapping is connected to the
supply voltage so that the remainder of the coil phase-
inverts the signal to feed the base.

The Colpitts oscillator uses a very similar circuit to the
Hartley, but with a single coil winding, untapped. The
tapping is arranged by using two capacitors connected
across the coil, as shown in Fig. 7, which shows the tuned-
collector version of the circuit. The combination of the
capacitors in series is the tuning capacitance for the
inductor, and the ratio of the values should be arranged so
that C, is around 5C, (or more) to give the required signal

O +VE

f

R1
c1
IN<
c2 R2
ouTt
0 ov L

R =R, AND Ry, IN PARALLEL NO PHASE SHIFT AT

Jp Ny A N
=2 Verri.cznz

=Rabe
Ra+Rb

Fig. 9 (Left) The phase-shift oscillator in its simplest form.

Fig. 10 (Right) The Wien bridge circuit, originally devised for
measurement purposes.

division ratio. The Colpitts configuration has the
advantage that only a two-terminal coil is needed, but the
capacitor dividing chain is a nuisance, particularly if
frequency has to be varied by using variable capacitors —
one solution is the type of twin ganged capacitor shown in
Fig. 8. :

Since it's possible to make RF oscillators from every
conceivable arrangement of amplifier, resonant circuit
and positive feedback loop, there are dozens of RF sine
wave oscillator circuits, some of them (like the Hartley and
the Colpitts designs) stretching back to the 20s and 30s.
What keeps the most popular ones alive is that they give

Q +VE
.
H!é R3 RS
Rb c2 C5
— N —— ] : —{}—o our
: { )oz J:
—@ =c3
R, 4
a1 RE THERMISTOR
R l
Ra - R1 x R2
R1+R2 +
R7 ;—"l'_c4

-0 OV

fu% c1_l_ e
ps

Fig. 11 A Wien bridge circuit circuit, using a thermistor to
stabilise amplitude.

ETI FEBRUARY 1983




FEATURE: Configurations

RV1a

Fig. 12 Frequency variation on a Wien oscillator using
ganged potentiometers.

good sine waves, with small frequency drift. There are
many other designs which have simply dropped out of use
because they could not fulfil the ever-increasingly
stringent requirements for frequency stability, so please
don’t write in with what you think is an original RF
oscillator circuit — it's a thousand to one that someone
will have patented it in nineteen oatcake and it will have
dropped out of use for good reason!

Descending Into Difficulty

At the lower end of the frequency scale, sine wave
oscillators which use resonant circuits start to run into
component problems. The inductors need iron cores,
causing non-linearity, and have very low Q figures (ratio of
reactance to resistance), which also permits poorly-shaped

O 4VE

Fig. 13 The twin-T network used in an oscillator circuit.

waveforms. Capacitors tend to be more leaky because of
their large capacitance values, and the sheer size of the
resonance circuit can be very unwieldv. This leads to the
use of RC oscillators for low frequency applications, and to
tne design of much more complicated oscillator circuits.
7he problem is that there are no truly resonant RC circuits
that are in any way comparable with LC circuits. There are
many RC circuits which have minimum or-maximum
attenuation or phase shift at a ‘resonant’ frequency, but
ineir selectivity, in terms of the change of frequency is very
ooor compared to the LC circuit. For this reason, RC
oscillators will never give a pure sine wave unless the gain
o7 the amplifier stage is very closely controlled — hence
152 circuit complications.

The ‘classic’ RC oscillator circuit is the phase-shift
=x<illator of Fig. 9. The three RC time constants should be
2ooroximately equal, and each should cause a 60° phase
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shift at the desired oscillating frequency. The set of three
then causes a 180° phase shift overall, which is the
requirement for oscillation if the gain is sufficient overall. A
fair amount of gain will be needed in this circuit because
of the attenuation of the three RC circuits, and transistors
with low hy. values may not oscillate in this circuit at all.
Gain is adjusted by using RV1, which varies the small
amount of negative feedback, and this should be set for
the best sine wave shape, which will be when the circuit is
just oscillating. This may not be the setting for obtaining
reliable starting when the circuit is switched on, however,
For purposes where a high-quality sine wave is
needed, and particularly if variation of frequency is
wanted, more elaborate circuits are used, of which the
Wien Bridge and the Twin-T are typical. The Wien bridge
circuit itself is shown in Fig. 10 — its peculiar property is
that is has zero phase shift at its ‘resonant’ frequency as
shown in the formula. This configuration can be used in a
positive feedback loop to ensure that the feedback is in the
correct phase only at the correct frequency, but close
control of the gain will be needed if the waveform is to
remain of good sine shape. .

Getting A Bead On It

The conventional way of achieving this on modern RC
oscillators is by the use of a subminiature thermistor with
negative temperature coefficient. A bead thermistor is
used, which will be heated by a signal current of a
milliamp or less, and this component is included in a
negative feedback loop which controls the gain of the
complete amplifier section. When the signal current
flowing through the thermistor is high, the thermistor
resistance decreases and the increased feedback causes
the gain of the amplifier to be reduced. The opposite
process occurs if the signal current is too small. The
thermistor therefore takes over the task of controlling the
gain of the amplifier, allowing us to concentrate our efforts
on designing the rest of the circuit.

A typical Wien bridge oscillater circuit is illustrated in
Fig. 11. A direct-coupled two-transistor circuit is used. and
the gain is controlled by the loop which feeds signal from
the collector of Q2 to the emitter of Q1. This loop consists

‘2 fixed resistor R6 and the combination of capacitor and
nermistor in parallel with it; the values must be chosen so
that the overall gain is fairly low. The Wien bricdge network
of RJC1/R,/C2 is connected between the collector of Q2
and the base of Q1 (thje positive feedback loop).

Variable frequency operation can be carried out by
varying either the resistors of the Wien network or the
capacitors, but it is not enough to alter just one
component value. Most amateur circuits (see Fig. 12) use
small value fixed resistors, plus a ganged potentiometer in
series, to make up R, and R,: R1 and R2 have high values,
so their effect is negligible. Commercial Wien bridge
circuits tend to use a FET for QI, and to carry out
frequency variation by using a ganged capacitor for C1
and C2. This gives a Yarger sweep of frequency, so that
fewer ranges are needed, but requires very large resistor
values, since the variable capacitors are only 500pF in
value. Resistors of many megohms are needed if low
frequencies are to be generated, hence the need for the
FET at the front end. Commercial Wien bridge circuits can
cope with a frequency range of 10 Hz to over 1 MHz in
three or four switched ranges.

Finally, Fig. 13 shows a typical circuit using a twin-T
network but omitting the complications of the thermistor
amplitude control. The twin-T has, for some reason, never
been so widely used in this country as in the USA — it
seems to be the old Bootstrap v Miller timebase attitude all
over again!
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MONITORS

HIGH RESOLUTION - AND
LOW COST!

Either cased or open frames to

OEM’s. The specification is right,
‘the price is e\‘,’gﬁ better. ‘9

Phone or write to our Sales
Manager, Richard ox, for
immediate action.

CROFTON ELECTRONICS LTD
35, Grosvenor Road, Twickenham, Middx, TW1 4AD.
Telephone: 01-891 1923/1513 Telex: 295093 CROFTN G

HAPPY MEMORIES '

Part type = g.zs 29 J_Jgtup
4116 200ns 70.83
4116 250ns 0.75 0 65 9.6(_)
4816 100ns For BBC comp 2.45 2.10 1.95
14164 200ns 495 455 4.20
2114 200ns Low power 1.15 1.00 0.90
‘2114 450ns Low power 095 0.85 0.80
4118 250ns 3.25 285 2.65
6116 150ns CMOS 370 3.20 2.%
2708 450ns 260 2.25 2.10
2716 450ns 5 volt 260 225 2.10
2716 450ns three rail 5.7 5.00 4.65
2732 450ns Intel type 3.75 325 3.00

2532 450ns Texas type .3.79 3.25 3.00
Z80A-CPU £4.35Z80A-P10 £3.25Z80A-CTC £3.25

6522 PIA£3.98 7002 A-D£4.95 3691 £2.95

'88LS120£2.35 7805reg0.50 7812 reg0.50
Low profile IC sockets: iU
Pins 8 13 16 18 20 22 24 28 40

|Pence9 10 11 14 15 18 19 256 33
Soft-sectored floppy discs per 10 in plastic hbrary
‘case: 5 inch SSSD £17.00; 5 inch SSDD £19.25; 5
inch DSDD £21.00; 8 inch SSSD £19.25; 8 inch
SSDD £23.65; 8 inch DSDD £25.50

I '74LS series TTL, large stocks at low prices with
DIY discounts starting at a mix of just 25 pieces.

Write or phone for list.
Please ‘add 30p post & packing to orders under £15 and VAT to total. Access
& Barclaycard welcome. 24 hour service on (054 422) 618. Government & Educa-
tional orders welcome, £15 minimum. Trade accounts operated, phone or write
for details,

HAPPY MEMORIES (ETI)

lGladestry Kinston, Herefordshire HRS 3NY] Tel: l054 422) 618 or 628

A range of electronic modular dimmers designed to

suit your custom channel and facility requirement

® Considerable saving over commercial equipment

® All the commercial facilities and more
| ® Compatable special effects

® Presst/remote/master

| ® F.asllv installed and wired

‘SUPER DISCOUNTS’
. JJContact our Sakes Desk and
save a further 10% on car-
b tain dimmer jtsms

ghll — lleadin coniu tinn with RS uni
H.emcma desks in 1000 and 2000W
MC — Master dimmer for SPC/RS units
RS — Remots controller for SPU/SPC Units.
SUP/REF — Supply/signals for up to 50 modul
Discounts on above only {order £100 to £199 156% £200 to 20% £300
EFFECTS ACCESSORIES
MXSL — Four chennal sound to light
MXLS — Four Channel S
MXLC-$ Four channel sound chaser
- MXECF — Dip/Dipless Hlectronic Crossfade ..

3 CHANNEL SOUND/LIGHT

CHASER £35.70
LB31000SLC

RBBEZS:

-éaaa Fhls
83I8

STEBEU DISGU Main supply £2.20
MIXER/PREAMP ™ ©
LBPA3

— Magnetic
l: Caramic -

* Magnetic or ceramic dack

varsions — please state
All the requirements of a stereo disco preamp
on one board, left and right deck mixers/tone
controls/misc. mixer/tones/mic. auto fade
over decks/and P.F.L The unil can 1 be used with

h@m‘(nrmm sound to fght providing bass, |
e “and treble  separation, employing  active |
fillere. Automatic switching to chase in rhe
abasnce of 8 music signal wmv\l'rchan | virtuatly any power amp

3 MEL snllllllfl.lﬂln AND MORE!
LB31000 * 4 CHAN S/L AUTO CHASER
# 4 CHAN MULTI SOUND CHASER
# 4 CHAN SEQUENCER
# 4 CHAN SOUND CHASER
# FASCIA PANELS

£22.70

All the advantages
the SLC without chase. | I

Y‘Active Crossovers £17.90 (supply £7.20)
of
Controis: bass/mid/treble/master sensitivity. |

{3-way 300Hz/3kHz)

Don't hesitate to write or phone for immediate information. All prices include VAT. Please include 75p
post except power dimmer (E2.75). Cheques/PO/COD/Access all weicome.

Tal: 01-640 6053 (Mon to Fri 9 to 4.30)
-L & B ELECTRONIC 34 Oakwood Ave, Mitcham, Surrey CR2 1AQ
e

£36.70|

19" RACK MOUNTING CABINET.
Frant Panel 4802150 mm Reol Case 42512501

o £ 490950

rFree Standing

Ali Front

with

Mj Brushed

" "] "CROME HANDLES”

IThis 15 a professional rack mounting cabine! that will allow you 1o get your equipment ofl the bench Rack mounting
des secunity lor your equipment and easy access for maintenance This Precision rack mounting cabinet has ail ci
he features you would expect from a professional unit

#* Top. bottom and rear cover remavable for access % Piatss have hesvy duty grey paint finish % Front panel i
avy gsuge — 3mm aluminium % Strong, screwad, construction throughout - screws included & Hesvy gsugs
h ounung po-mons 10 choosa from # Front panel is ot bm.rm1

19 ENCLDSURES EURO SIZES|X

{ u Si1ze
: LOW COST -‘4";},535;52,,1 Jess 10mm E

s Tu. z 44mm 23!.1 - =17:50 3
Special Sizes | 9U — - 1850 I(n
ade To Suit %‘d = -22 75 0

REQUIREMENT| & —
ADD V AT AT STD RATE & ORDERS UNDER §£5.00.

1
PACK

e SLIUES TOGGLES PUSH

VE ITEM $2PRF

‘metal cabinets’

These sre beautfully manufactured cabinels with an aluminium base
and 18 gauge sieel cavers They coma fitled with rubber feel {10 plaase
the wilel} lousred lor venulation and hinished in an altractive two tone
tinish They make excellen! cabinets for power supplies. remote
contrg) unils and many more projecis

a £170

b- 150« 61 s asomme D £2°55 k ] 45y . X
C o 1500 760} » 138wme & . £3:04 i a
d

£4:08 fyr ot FREEEatalngug

g-7s,
11am8pm|

i 0, 8 MCN -SAT

r

ICES ON

ROCKERS RRP £3-50
ORDERS 2:|:|H=er--- £3.95| .

b

a - 102(dra 68{h) x B3{wimm

d = 184(9) x 7000 * 160(wjmm

SOLDERING-IRON-30 W

RELAY-A- QUIP, Moat Lodge Stock Chase,
MaldonEssex.  phone, 0621-57242
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MASTER
ELECTRONICS

NOW'!

The PRACTICAL way!

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

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

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

You will do the following:

@®Build a modern oscilloscope

@Recognise and handle current electronic
components

@ Read,draw and understand circuit diagrams

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

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

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

Newdob?New Career?New Hobby ?Get into Electronics Now!

_-_-___--_--__-_1

) ' Please send your brochure without any obligation to | am interested in-: 220
H ["7 COURSE IN ELECTRONICS
I COLOUR BROCHURE NAME as described above
L ——— [ 1 RADIO AMATEUR LICENCE
I ADDRESS [ 1 MICROPROCESSORS

[ 1 LOGIC COURSE
OTHER SUBJECTS

POST NOW TO" BLOCK CAPS PLEASE

| British National Radiod Electronics School Reading Berks R LER.
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Desk-top Ten Way Manual Ex-
nhang {key & lamp unit)
+£1.80 P&P

TEMPERATURE

Recent Style P.O. Tele;;hones
£4.75 + £1.80 P&P
2 for £9 + £2.50. 5 for £20 + £5

Older style black telephones,
£3. pfo as above. Our |eaflet
explains how to use G.P.0. |
phones in  home  intercom
systems,

[ONLY

| Operator's Headset with Mic. & 4 Pole
Jack

LOW-COST, RUGGED

HIGH QUALITY

TEMP. GAUGE I° —120°C
Refote sensor on 38
capillary, panal mounting
dial BBmm. dia.

CONTROL

£2.50

E2.76

5 Digit Counters 48V coil. Non
resetable - 75p

16A 240V RANCO THERMOSTAT
Wide control range (low room temp, to over bolling point)
Sensor on 22" capilliary. £2.30, including control knob

RANCO THERMAL CUT-O

UNISELECTORS. 50v, 4 Bank

+ Homing Bank, 25 way £3.60 miounting with reset button £1.20

15A 240V, Sensing coil on 41in. caplliiary panel

uT100°C

BUY ONE EACH OF ABOVE FOR £5.50

D CONNECTOR SOCKETS
2

with cover, 50 way with window, haavy-duty lead

50V 8A TRANSFORMER. Y590 of EXI fori 0:

LIGHT DEPENDENT RESISTORS in plastic housind|

You normally pay well over double for resistor alone.

. Similar to ORP 61.

Ideal for big power supply unit
or amplifier £12 inc. p&p.

GEARED Synchronous motor, 8 r.p.m:, 240V A.C. 3!
Watt£2. - =i

BEAT THAT!

for non-corrosive fluids. £2..

SOLENOID GAS VALVE, %OV A.C.5 P.S.l. sultable

Various stabilised power
supplies available — Excellent

BULGIN 3 pin free plug & panel socket, 2A 240V
80p ¢ B e

prices send for details

FREE on request — Leaflet
“D.l.Y. Telephone Systems and
Automatic Exchange Design’,

Warwickshire unles
ALL ITEMS — MONEY BACK IF NOT DELIGHTED.

AUTOMATIC DIAL UNIT. (mains powered). These
units connect into a telephone and dial a number when
& punch-card is inserted, Card & instructions supplied.
Cards readily avallable. Many usas. Only £8+£1 p&p

L.E.M. SERVICES ADD 50p P&P
22 Emscote Road, ORDERS OVER
Warwick, £7.50 POST FREE

s stated otharwise

B.N.O.S.

,How long did those new battery powered toys radios and
C.B.s etc last after Christmas before they needed new bat-
teries? Are you continuously paying out a small fortune for

:replacement batteries? Maybe it's time you bought
NiCad Rechargable Batteries. :

some

NiCad Batteries last longer per charge than equivalent size dry

.cells, and at less than 1- a charge it's got to make eco
sense to buy NiCads.

nomic

BUY NOW, don’t delay, these will probably be the best Quality

NiCad prices you will ever seel

-(Available in four standard sizes)

Postage FREE on Mainland UK orders
SEND NOW your cheque/postal orders to

5| DRY CELL |
M-CAD | EQUIVALENT| CAPACITY -9 1024 24100
1 aA HP7 | 0.5AH | 0.90 08 '| 0.8
‘C' HP11 2.2AH 2.40 2.30 2.20
SUB ‘D’ HP2 1.5AH 2.30 2.15 2.00
‘D HP2 4.0AH 3.40 3.20 3.05
|__PP3 PP3 0.11AH | |425 | 4.00 i 3.80

Ni-Cad Battery Chargers
Type AC1 charges up to 4 x AA cells at a time.................. £5.90
Type MC2 charges up to 4 x AA, C, D cells & also PP3's.£8.50

B.N.O.S. ELECTRONICS Dept. ETI,

GREENARBOUR, DUTTON HILL,
GT DUNMOW, ESSEX CM6 3PT
TEL: 0371 84767
Also ACCESS and VISA cards welcome

OUR GREAT NEW ILLUSTRATED CAT

PACKED WITH INFORMATION ON SUPERB
QUALITY, PROFESSIONAL BURGLAR ALARM

EQUIPMENT

[ |
ENX AT UNBEATABLE PRICES! i

SEND S.AE. 08 PHONE NOW &%__-Eg{gmomcs .

FOR YOUR COPY | - 217 WARBRECKMOOR '
THIEFCHECK BURGLAR ~ * MAIN ~ AINTREE LIVERPOOL
ALARM DY SYSTEM  DiSTRiBUTOR LS OHLUDS1 523 8440

ALOGUE IS’

Contact Dwyane Stewart at

STEWART

of Reading
110 Wykeham Road, Reading RG6 1PL
Tel: Reading 0734 68041

For all types of Eleronic Equipment and

Components, send s.a.e. for lists

CALLERS WELCOME MONDAY TO SATURDAY

incl 9am to 5.30pm

VISA/ACCESS and Official Orders Welcome

FREQUENCY METERS
II 100MH;, 600MH, and 1GH, Models

from £67

Hand Held
Analogue and
Digital

FREQUENCY METERS

ANALOGUE MULTIMETERS
DIGITAL MULTIMETERS
FUNCTION GENERATOR

OSCILLOSCOPES
POWER SUPPLIES
LOGIC PROBE
SCOPE PROBES

Multimeters

16 Models
from £18.75

Write or phone for illustrated

list

Black Star Ltd.

9A, Crown Street
St. ves, Huntingdon
Cambs. PE17 4EB

1B ay

test instrument catalogue and price

Tel: (0480) 62440 Telex 32339 )

ar
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PROJECT

FOUR

MINI-MICRO
PROJECTS

Confused by the multitudes of microcomputers on the market,
or just dissatisfied by what they offer? Readers who are often
brew their own, so here’s a collection of circuits to help
enhance your system. Designs by Martin Postranecky.

Computer System Reset
Generator

In custom (ie home) built computer
systems and peripherals it is

advantageous to generate a SYSTEM

RESET pulse which does not lose or
corrupt data already stored or in
‘transit’. This circuit accepts a
variety of reset inputs (from simple
push-to-earth switches, any number
of which can be connected to point
A using the 1N4148 diodes) and
generates its own ‘power-on’ reset
pulse.

When any reset pulse is
received, via the D1, D2 .. Dn
‘OR’ gate, both halves of the IC3
timer are triggered. If the SYSTEM
BUSY is not asserted (ie the 2Clear
input is held ‘low’) the 2Q output is
‘high” and the reset output 1Q
passes via IC2b to the SYSTEM
RESET output.

If, on the other hand, the
SYSTEM BUSY is asserted when a
reset input is received, the 1Q
output will be blocked by the 2Q

ne until either the busy signal ends
to prevent any data in l/O transit
oeing lost) — or, if the busy line
remains ‘high’_due to a fault, until
tmeout pulse 2Q ends. Set the
“meout components (C2, R5) so
tnat the interval exceeds safely any
=xpected busy interval. Set the
2ESET interval (C3, R4) to give the
==guired length of pulse longer than
me timeout period.

ET FEBRUARY 1983

COMPUTER VDU RESET
RESET KEY +BV
1w ir .
D1 o2 <§\T D4
ON-BOARD -
RESET P31 =—Ci
SWITCH I | i
NOTE
ST IS T74L504
G2 IS T4LS37
IC31S74L5123
D142 ARE DALY
- SYSTEM CLOCK
~ (TMHz CONTINUOUS]
/ IL cvsrem
3 - v LUSY
| 2 s L _ o
i == N = CLEAAA—p— G 45V
;’:- 2A = GND -8
— 1A .
0 T R 2C
__-'Zi‘;’_ [?4 e 16 I-Js
-g.f/:’>‘ SN\ HE
- cem 03 5ag RS
a— o o] Tk S Y= 100ms
:Ys?—:ﬁ“:—hvxnﬂ—{-’
RESET LF A3 Y
2R epy
RESET ON PARTS I_IST
Fig. 1 Circuit diagram for the computer Resistors (all %W, 5%)
reset generator. R1 10k
R2 1k0
R3 330R
R4 47k
RS 33k
Capacitors
c1 47u 16 V Electrolytic
c2,3 10u 16 V Electrolytic
The CLOCK line (any Semiconductors
continuous system clock will do) :8 ;:tgg;
i anent
and IC2a provide a perma o 2418123
RESET if any reset swtich is held D1-4 OA47
down LEDT1 gives a visual LED1 any red LED
indication of the RESET function. ’




Time-out Generator And
System Failure Alarm

This circuit provides an audible
warning of a master clock and/or
derived clock failure. It also
generates its own time-out reset
pulse (which can be applied to the
previous circuit at the point A). The
two clock lines tested (I suggest the
continuous MASTER CLOCK and
some derived clock pulse train far
down the circuit chain — eg the
RAM clock) are biased by R1, R2
and R3, R4 so that pulses via C1
and C2 continously re-trigger the
second timer in IC4. If any
interruption occurs in either clock

PARTS LIST
Resistors (all YW, 5%)
2 1k5

R3-6,9,10 1k0
R7,14 33k
R8,15,16 10k
R11,13 15k

R12 56k

Capacitors

C1,2 1n0 ceramic

C3 47u 16 V electrolytic
Cc4 22u 16 V electrolytic
C5 33n coeramic
Semiconductors

IC1 741532

1C2 741506

1C3 74LS08

1C4 7415123

IC5 74L574

iCeé. 555

Miscellaneous
TX1 PB-2720

line longer than that set by C4, R6
(preset this safely longer than any
normally expected period between
the clock pulse trains), the 2Q line
will return high causing IC5a to
change its outputs and trigger the
alarm.

The SYSTEM BUSY line going
low will trigger the other half of the
timer. If after a preset interval (C3,
R5) the busy line is still asserted low
the output 1Q of IC4 will clock IC5a
and change the 2Q and 2Q outputs.
In addition to triggering the alarm a
TIME-OUT RESET is generated via
IC1b. (This could be applied to the
RESET GENERATOR circuit making

a virtually self-correcting system).
IC1b prevents the self-preset system
operating in the case of the clock
failure as this will usually indicate a
more serious hardware fault, ie a
short).

The alarm used is a two tone
555-based sound generator
requiring 15 V for adequate volume.
This has been used to distinguish
between the clock and/or timeout
failure (high tone) and the high
temperature warning described in
the fourth circuit (low tone). The
output from 1C2d enables the
555, while |IC2e controls the tone by
switching Q1.

10k

Cs

33n T

+5V
MASTER
CLOCK ¢
(CONTINUOUS} 1 In0
| 3
DERIVED O] r
CLOCK
Al c2 I GENERAL
S O SYSTEM
[ RESET
L LI SysTEM
3 4 4 O “Busy
5V
IC2a o)
4
RE 14 |13 a |2 450 mS
k0 2cL 2A 1B
. 120 20k 1 L
HIGH e _.Lgf
TEMPERATURE 3 u 165 T A
ALARM O 20 10 €L —0 45V
2PR L R7
= 20 16 33k
et 200
R8
1c4
GND 7 a0k
”J; J¥ca
6 22u
8
2CL 2B 1A
5V O " [TONE] 13 [0 1 50 m$
L 1=Low 1
v 0=HIGH -
Ic2e TIMEOUT O
: 6 RESET w RY
{CONTROL) k0
HIGH = ON
LOW = OFF O +15V
IC1 1S 740832
1C2 IS 74LS06
IC3 1S 74L508
IC4 1S 7415123
8 IC5 IS 74L574
5 IC6 IS 565
b TX1 1S PB-2720
R15

e

o]
& 0oV

mn

Fig. 2 The circuitry for the time-out generator and system failure alarm.
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PROJECT+ Micro Add-ons

Supply Voltage Check fast clocks are available) and circuit. Inlthishcase Ithe Intersil ICé

‘ : decoded by 1C2.) 7107 single chip voltmeter is use
Scan and DVM Dlsplay The various supply voltages are together with four 7-segment LEDs
This simple scanning circuit is used. divided down by the resistor to provide an accurate visual check
to check the status of the multitude networks R2-R9 and R10-R17 to on the DC supply lines.
of DC supply lines in a typical provide safe levels for the analogue The last input is used to display
computer/peripherals system. A multiplexer 1C3, a CMOS 40518B, (in °C) the temperature reading
continous clock input is divided by which passes the selected supply taken by the sensor described in the
ICT (more 7493s can be used if only  line voltage to the standard DVM next section.

PARTS LIST

Resistors (all %4W, 5%).
i - kd Capacitors

C1,9,11 47u 16 V electrolytic

R10-17 5ké €2,4,8,10  100n polycarbonate
R18 270R cs 100p ceramic
R19 1k5 c5 10n ceramic
R20 470k (o3 47n ceramic
| 2312 }(8)8: Cc7 220n polycarbonate
| Potentiometers e ors
' PR1 li?(:)sl‘:tminiature horizontal :g,Z 18'5'1530
A 4 iIC4 7107
| PR2 3"_‘3”':““'“"“’ horizontal DISP1-4 common anode seven-
| PR3 szgslétminiature horizontal f;‘,}" ::; fﬂ:’;?}l:hone
| +5V
’—T's— R10-17
1 R29 Al | 5ke
1Hz [ — 1 =5 12 " 13 ALL 1k0
D cPO A — A 18Y
?,IGES}( 2 r i 5 la 10| 14
45V 02, Vee +5V O—t Voo p—— NV G =5V

1k0 GND CP1

ic1 Icz B 15
2R A Elst cls—- c +16V
E] ey 12  ped
R1 0 — 10 _|11 12
]

!
| 4% GND o g 2 | 5 | ‘[ A 0 —15V
Ve ' l & |7 [ - i
I STOP SW1 l ANAA——D +12v
DISPLAY 5 LVW\'{
RUI\:J” iw AMNA— Q —12Vv
3 2 - AAAA—G 425
e i =
] TEMP
. L“N\‘INW O inpuT
DisP1 ‘ﬁTT 7
=
I ' ‘_9"‘ =
I '. * |
| REF IS | |
23 | | |
DISP 2 al100) |35 AR L L =
HEF R o ARAAAA . - > O +5V
— __._...;E.htmw B b, ! > 5
, , <51 ¢100) acl3s 22 Te5 |
— {100} * Cﬁ |
, ' Ig (100} = -L cie el
1 = — @ o f{100) —RC = f;on 00n T £7:
—_— |
9(100) |4 .
| 3 | NOTE:
| com P2 1C1,2 ARE 74LS90
| 12 IC31S 40518
DISP 3 a(10) IC4 157107
—— 1L (10) in- 20 - . DISP 14 ARE COMMON
, ' 1 (10] _L cs ANODE DISPLAYS
cl ririd
A 21t 10) PP I (O il R21 SET PR1T0 GIVE 50 kHz
14 at108 180k SET PA2 TO GIVE +1.000V
o e e
JE a 3
7 et zeR0 L2 . o DISPLAY O N
g:_ra 470k
708 28 Az0
Bl
s DigE4 Bl UFFER 470K :‘ozozk
4
— bi1) 27
3 INTE—+o A
, ' =1 2(1) Ny c?
— = df1) 25 220n
> 1) —=ME + QO -5V
L—’. g ::-” L cs ce
7 100n 53 47
gt anp 2! 5 +47u
£1_i* cz
o] T™
Fig. 3 The supply voltage check scan
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PROJECT: Micro Add-ons

PARTS LIST

Resistors (all %W, 5%)

R1 8k2

R2,4 1k0

R3 22k

Potentiometers

PR1,3 4k7 miniature horizontal
preset

PR2 22k miniature horizontal
preset '

Capacitors

C1,2 100n ceramic or
polycarbonate

Semiconductors

IC1 AD590

1C2 LM311

ZD1 5V6 400 mW zener

ZD2 6V8 400 mW zener

Computer System
Temperature Sensor And
Alarm

Analog Devices’ AD590 temperature
sensor is used to pravide an output
in degrees Centigrade of the
temperature inside the computer
console. Zener diodes ZD1, 2 and
preset PR1 provide the conversion
voltage of —2.732 V needed to

O +15V

2 CORE SHIELDED
CABLE

TEMPERATURE
DING

REA
OUTPUT TO DVM PRI
001V PERC ¢ a7

NOTE:

1C1 1S AD590

IC2 1S LM311

ZD1 IS BXY88C5V6E
ZD2 IS BXY88C6VE

e s SETPR1FORB=~273V

=

SET PR2 FOR C = 0.00V
101 WITH SENSOR AT 0.00°C
SET PR3 FOR TEMP ALARM
HIGH POINT (0.65V FOR 65°C}

4k7

Fig. 4 Circuit diagram for the temperature sensor and alarm.

change the degrees K to degrees C.
PR2 is used to zero the AD590
sensor linear output at some point
of its scale (—50° to +150° C). |
suggest the 0.00 V output should be
set with the sensor in a beaker of a
crushed melting ice. The sensor
output is best displayed on a digital
voltmeter (0.01 V per degree C) or
on the specialised DVM chip (see

previous circuit).

A voltage comparator (IC1) is
used to compare the temperature
sensor output with a value preset by
PR3 and trigger the high
temperature alarm when this value
(65°-70° C for most TTL and CMQOS)
is exceeded. This alarm output can
be connected to the alarm buzzer
as described in the second circuit.

ETI

ELECTRONIC
PIANOS
SPECIALISTS SINCE 1972

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

7} OCTAVE

DOMESTIC MODEL
COMPONENT KIT

Two Domestic Models are available

Component Kits include Ke;Loard. Key
switch hardware, and all electronic
components and may be purchased in
four siages al no extra cosl.

Complete Kits further contain Cabinels,
wiring harness, Pedals and in the case of
Domestic Models both Power Amplifier
and Speaker.

The Six Oclave Stage Piano has the same
range of Voices and Effects and is
desigred for use with an External
Amplifier and Speaker.

. SIX QCTAVE
STAGE MODEL
COMPONENT KIT £234

MANUFACTURED

ELECTRONIC M USI c

MICROSYNTH

THE COMPACT MUSIC SYNTHESIZER

‘l' - -

COMPLETE ® 2} OCTAVES
KIT 8 SWITCH ROUTING  ~& 2 OSCILLATORS
£128.00 ¢ THUMBWHEEL 0 2SUB-OCTAVES
STRING ROTOR-CHORUS
Ensmm Compreher:.ive two speed organ
A very popular Keyboard rotor simulator plus a three phase
Synthesizer Kir for Group or chorus generator
Home use. Four Oclave COMPNNENT KIT £98.00

polyphonic instrument with split
Keyboard [acility. Cabinet

requires control panel (not KEYBOARDS
supplied) Lo be fitted 10 side of Our Square Front Keyboards
keyboard 88 NOTE (A-C) £62.67
73 NOTE (F-F} £51.75
COMPONENT KIT £197.50 FIVE OCTAVE £41.97
CABINET £41.40 FOUR OCTAVE £31.62

ding the 88 note (ull size version

AMDEK Kits Four intermixable Voice Controls may be

q 5 used to obtain a wide varialion of Piano
Distortion £32 § (one, including Harpsichord
Compressor £36 | Both Soft and Sustain pedals are in-
Phaser £40 Eo;porated in the Design and internal |
Tuning Amp £36 ffects are provided in (he form of
Metronome £36 ‘Elraenrr;:'o, Honky Chorus, and Phase
Flanger £63 | A power amplifier integrates into the
Chorus £54 | Piano top which inay be removed from
St. Mixer £90 | the Base for easy transportation.
Graphic £72
Delay £130
Percussion £54 SIX OCTAVE
Rlythm £01  DOMESTIC MODEL

by COMPLETE KIT £398 MAN E620

Simee 1972 Clef Producty have comistently produced deeding desigry i
the ficld of Electromic Musical Inssruments, many of which have been
published in technica! magazines, With msical guality of paramount
importince, new Iechnigues have been evolved and the fatest musically
vulid technolagy has been incorporated intor projects which have been
suceessfully completed by consituctors over a wide ringe of technical
capability. Back up TELEPHONE advice is awailable to0 all our
customers. All instruments are on shaw

PRICES INCLUDE VAT, UK CARRIAGE & INSURANCE
{CARRIAGE EXTRA ON MFD PIANOS). Please send

complete lists, or use our Ielephone VISA/ACH €.
Compelilive quolations can be given for EXPORT orders — in Ausiralia
please contact JAYCAR in Sydoey. Visil our showroom.

CLEF PRODUCTS (ELECTRONICS)
LIMITED

{Dept ET), 444 Bramhall Lane South, Bramball
¢ 061-439 3297

“THE coweurer BAND-BOX"

COMPLETE
KIT

£235
£320

MANFD.

(MASTER RHYTHM ALSO REQUIRED)

A revolution in the tield of Computer Music Generation!

A musicians instrument for vocal & instrumental soloists
practice — live performance — recording

The BAND BOX provides an Elecironic Bucking Trio :
Drums, Bass, and & Chord Instrument {one of 16 Waveform Envelope
combinations), with the cipacity to store over 3,000 User Programmable
Chord Changes on miore than 120 different Chords. Using adyanced
Microprocessor technology, Playback of S0-100 S¢ores can be executed
in any Key and at chosen Tempo, Complete Music P amicelly
Indexed and siored on secondary baitery bickup. Facility exists Tor
compasition of Intro, Repeat Chorus, and Coda sections including
Mulriple Score Sequences. Sockets are provided For Volum Peidal ‘and
Footswiieh plus seporate and mixed instrument Chipurs. Tomal siee
19" = 11" 447 Incorporating Master Riythm

THE Programmable DRUM MACHINE

EIGHT TRACK
PROGRAMMING
TWENTY-FOUR
PATTERNS/

nsisting of

TWELVE
INSTRUMENTS/
SECUENCE
OPERATION.
compLETE KT £79
manro. - £119
The Clei Master Rhathm b wapabi

drum parterns, invenied

Ciperatar on 1o
Eight Instrumentation | i

tation conrolb
v, wrouped into
Latm Amdncan

wonipled with the
Vv Bar reperition. All
niernal contrdly 1o s
saurds oo hatlers doiven
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[ TURNTABLE KITS

FROM

INPUT DESIGN LTD

THE LEADING MANUFACTURERS OF
TURNTABLES IN KIT FORM

KITDECK 2 NORMAL PRICE £115.00

SPECIAL
CHRISTMAS
OFFER TO
READERS
OF ETI

inc. VAT
(P+ P £3.00)

HOME CONSTRUCTOR TURNTABLE KIT
NOW £49.50 (P + P £1.95)

5 YEAR GUARANTEE
MONEY BACK IF NOT SATISFIED

Pay by Barclaycard, Access or CWOQ. Export: Write for Pro-forma

MARCO TRADING

Primary Secondary Current 1+ 10+ 1oo+
240V 4.5-04. 5V 400m/a 50p A48p
240V 6-0-6 100m/e 58p 62p 43p
240V 6-0-6 500m/a ©68p 60p

Manufacturers note: We can supply OFF THE SMEI.F
1000+ quantities of the above transformers.

These high quality British made European /daptors are
ideal for driving radio’s, cassette recorders, TV games,
caiculators etc etc.

ADAPTORS

These adaptors fit the UK shaver socket.
1+ 10+ 100+

E08 45VDC  200m/a 60p A4Bp 32p
EM3 6V DC  200m/a £1.00 55p
EO9 6VDC  200m/a €1.50 £1.25 8%p

UK POWER SUPPLY/CHARGER. Input 240V. 0utput9V
200m/A. Fully Regulated and Stabilised. Complete with
! Reversible 4 Way Plug.

Pnce £2.95 + 75p p&p + VAT

MULTIMETER SPECIAL

Russian type U4324 20,000 O.P.V.

DC Voitage: 06, 1.2, 3 12, 30, 60, 120, 600,
1200.

AC Voltage: 3, 6, 15, 60, 150, 300, 600, 900.
DC Intensity M/A: 0. 06 0. 6, 6, 60, 600, 3000
AC Intensity M/A: 0.3, 3 30 300, 3000

DC Resistance: 0.2, 5, 50, 5[}0 5000K.

ge level dB: 10 to + 12,

Special Price £15.00 inc p/p and VAT

1 25p Now for our latest Catalogue. Fantastic Value it includes capacitors,
~Jes. resistors, transistors, LEDs, boxes, cable, prepaid envelopes and much,
much more.

Please add 35p postage and packing and 15% VAT to all orders.
Serd orders to:

MARCO TRADING (Dept ETI/2)

L

Tel ] i i J
PALACE STREET, 0;’6;"";“9 Wern: Shrabenire $v4 SEN
BIGGLESWADE, 316655 Telephone: WEM (0939) 32763
BEDS. SG18 8DP Telex: 826671 Ewvizry orger receives our latest special offer lists. Or send SAE.
AN ceoers despatched by return of mail,
SPECTRUM —— [nterak 1
24 LINE INPUT/OUTPUT PORT ..o £18.95 ;
{motherboard not required) i
MOTHERBOARD — SIX SLOTS......cccooevreeeeeeeeee e £26.50 HOME COMPUTERS
MOTHERBOARD PCB ONLY.....ooooiereceeeeeeeeevesee £6.50
SPECTRUM 28 WAY CONNECTOR........ccocmererersrirarn £3.25 Do NOT WORK'
MALE CONNECTOR........cooieitii et ve e £1.80 ter — am | right? You
34 WAY RIBBON CABLE per Metre.......ocococevvivrevivivreennn £1.80 s 'W"';“W 2
OnICS @searc
il Jm— Soap.
with the boss,
ZX81 13,5)(“"—0’ \:'OSI —m'mlrj;
40 KEY KEYBOARD..coocoeoeoesosemeessooeeesoeoe oo £20.00 P Bt et o e
SPARE KEYS €8CH. ...t £0.25 1 the back — talk about
MOTHERBOARD - 2 SEOMS o £15.00 =15, don't they until you
?gll.IRN:'JINPUT/OUTPUT RORI i oo e o £18.95 he back that the designer
PACK. oo, £25.00 2o
Lo, s needed: A “rack and card”’
MOSIC BOARD......cooeoveeeenn, £18.95 “:erask ‘Ie!T gomethirr?g lil?enAcC:rrn's
23 WAY FEMALE CONNECTOR.........ooovcirsstciescnerernn £2.50 e, P ru ke
MALE CONNECTOR...ovce oo £1.60 e H0A, (dossn't evenytady who
24 WAY RIBBON CABLE per metre.......ocoevvevveeemevenenn £1.40 Rt e S
GETTING ACQUAINTED WITH YOUR ' ihe ZBOA CPU is on one card, the VDU
T i . ey el M [ T £4.95 o Sl o il 4
PROGRAMMING FOR REAL ;— ugly expansion fadr‘lapt)or,kand thbe special
APPLICATIONS...esmeceeoeses e £6.95 T -
REAL APPLICATIONS TAPE.... L£11.44 : oy i L e e g
MASTERING MACHINE CODE. ....ooovooeooeeooooooooooooooooo £7.50 e szl |60 EEd S @ S (A )

Prices are for built items. Postage 40p under £4.00. Export
postage (surface) £1.80. Send sae for full catalogue.

REDDITCH
ELECTRONICS

21 FERNEY HILL AVENUE, REDDITCH
WORCS B97 4RU

M
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er, or ‘'phone if you prefer, and I'll send

s advert may sound a bit corny (we have to
on somehow) Interak 1 really is a serious,
with thousands of cards sold, and in daily
*Maruals, all available separately inc. circuit

L Greenbank

Greenbank Electronics (Dept. T2E), 92 NEw Chester Road,

New Ferry, Wirral, Merseyside L62 5AG
Telephone: 051-645 3391
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electronics today international \

BOOK SERVICE |

1ge, together with your payment, to ETI Book Service,
eques payable to ETI Boak Service. Payment in
= ‘;“.}Inl:t to changs without notica

] Getting Acquainted with your VIC 20 Hartnell
BEGINNERS GUIDES [] Getting Acquainted with your ZX81 Hartnell
] Let your BBC Micro Teach you to program Hartnell
1 Beginner's Guide to Basic Programming Stephenson . 7 Programming your ZX Spectrum Hartnell
[1 Beginner’'s Guide to Digital Electronics b i The ZX Spectrum Explored HArtnell
] Beginner’s Guide to Electronics . [ How to Design, Build and Program your own working Com
[ Beginner’s Guide to Integrated Circuits o System Haviland
[ Beginner’'s Guide to Computers - (1 BASIC Principles and Practice of Microprocessors Heffer
(] Beginner’s Guide to Microprocessors . |7 Hints and Tips for the ZX81 Hewsan )
] What to do when you get your hand on a Microcomputer
Holtzman
CODRBOORS [} 34 More Tested Ready to Run Game Pragrams in BASIC Horn
["| Master IC Cookbook Hallmark

[1 Microcomputer Builders’ Bible Johnson
1 Microprocessor Cookbook M. Hordeski |:| Digital Circuits and Microcomputers Johnson
IC Op Amp Cookbook Jung

1 PASCAL for STudents Kemp
[1 PLL Synthesiser Cookbook H. Kinley 5 The C — Programming Language KErnighan
[ Active Filter Cookbook Lancaster

1 COBOL Jackson
[ TV Typewriter Cookbook Lancaster l — The ZX81 Companion Maunder
[ CMOS Cookbook Lancaster ] Guide to good Programming Practice Meek
[1 TTL Cookbook Lancaster 1 Principles of Interactive Computer Graphics Newman
|1 Micro Cookbook Vol. 1 Lancaster ] Theory and Practice of Microprocessors Nichols
[1 BASIC Cookbook K. Tracton [ Exploring the World of the Personal Computer Nilles
7| MC6809 Cookbook C. Warren "] Microprocessor Circuits Vol. 1. Fundamentals and
Microcontrollers Noll
ELECTRONICS [ Beginner's Guide to Microprocessors Parr

& Microcomputer Based Design Peatman

~ Digital Hardware Design Peatman
1 BBC Micro Revealed Ruston

— Handbook of Advanced Robotics Safford

— 1001 Things to do with your own personal computer Sawusch
|—' Easy Programming for the ZX Spectrum Stewart

| Microprocessor Applications Handbook Stout
: Handbook of Microprocessor Design and Applications
Stout

| Programming the PET/CBM West

7 An Introduction to Microcomputer Technology Williamson
 Computer Peripherals that you can build Wolfe
~1 Microprocessors and Microcomputers for Engineering Students
and Technicians Wooland
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] Principles of Transistor Circuits Amos

[ Design of Active Filters with experiments Berlin

[] 49 Easy to Build Electronic Projects Brown

[1 Electronic Devices & Circuit Theory Boylestad

] How to build Electronic Kits Capel

] How to Design and build electronic instrumentation Carr
O Introduction to Microcomputers Daglecs

[J Electronic Components and Systems Dennis

1 Principles of Electronic Instrumentation De Sa

[1 Giant Handbook of Computer Software

[1 Giant Handbook of Electronic Circuits

[1 Giant Handbook of Electronic Projects

[ Electronic Logic Circuits Gibson

[] Analysis and Design of Analogue Integrated Circuits Gray
[ Basic Electronics Grob

[ Lasers — The Light Fantastic Hallmark

O Introduction to Digital Electronics & Logic Joynson
[ ] Electronic Testing and Fault Diagnosis Loveday

[ Electronic Fault Diagnosis Loveday

[ Essential Electronics A-Z Guide Loveday

[ Microelectronics Digital & Analogue circuits and systems
Millman

(7103 Projects for Electronics Experimenters Minis

{1 VLSI System Design Muroga

[0 Power FETs and their application Oxner

O Practical Solid State Circuit Design Olesky

(1 Master Handbook of IC Circuits Powers

[ Electronic Drafting and Design Raskhodoff

1 VOM — VTVM Handbook Risse

[1 Video and Digital Electronic Displays Sherr

O Understanding Electronic Components Sinclair

[ Electronic Fault Diagnosis Sinclair

[ Physics of Semiconductor Devices Sze

[ Digital Circuits and Microprocessors Taub

[ Active Filter Handbook

1 Designing with TTL Integrated Circuits Texas

[ Transistor Circuit Design Texas

[ Digital Systems: Principles and Applications Tocci

[] Master Handbook of Telephones Traister

] How to build Metal/Treasure Locators Traister

[ 99 Fun to Make Electronic Projects Tymony

[ 33 Electronic Music Projects you can build Winston
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Electronic Engineers’ Handbook Fink
= Electronic Designers’ Handbook Giacoletto
J Nlustrated Dictionary of Microcomputer Technology
Hordeski
[0 Handbook for Electronic Engineering Technicians Kauffman
{1 Handbook of Electronic Calculators Kauffman
1 Modern Electronic Circuit Reference Manual Marcus
] International Transistor Selector Towers
1 International Microprocessor Selector Towers
1 International Digital IC Selector Towers
[ International Op Amp Linear IC Selector Towers
7 IHustrated Dictionary of Electronics Turner
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[ Servicing Home Video CAssette REcorders Hobbs

1 Complete Handbook of Videocassette Recorders Kybett
[0 Theory and Servicing of Videocassette Recorders McGinty
] Beginner’s Guide to Video Matthewson

J Video Recording: Theory and Practice Robinson

[ Video Handbook Van Wezel

3 Video Techniques White
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Please send me the books indicated. | enclose cheque/postal order for £

COMPUTERS & VIICROCOMPUTERS | Pﬂces mclude postase and packing.

1 BASIC Computer Gamas Ahl 3
(] From BASIC to PASCAL Anderson
|—| Mastering Machine Code on your ZX81 T. Baker
1 UNIX — The Book Banaham
|:| 280 Microcomputer Handbook Barden
1 Microcomputer Maths Barden
71 Digital Computer Fundamentals Barter
E Visicalc Book. APPLE Edition Bell
[ Visicalc Book. ATARI Edition Bell
[ Introduction to Microprocessors Brunner
1 Programming your APPLE |l Computer Bryan
J Microprocessor Interfacing Carr
] Microcomputer Interfacing Handbook A/D & D/A Carr
1 Musical Applications of Microprocessors Chamberlain
0 30 Computer Programs for the Home Owner in BASIC
D. Chance
[J Microcomputers Dirkson
71 APPLE Personal Computer for Beginners Dunn
O Microcomputers/Microcomputers — An Intro Gioone
1 Troubleshooting Microprocessors and Digital Logic Goodman
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FEATURE

READ/WRITE

Letters for this page should be addressed to Read/Write at

our Charing Cross Road address.

Dear Sirs,

With regards to the Earth
Leakage Circuit Breaker article
(Electronics Today International
Vol. 11 No. 12 December 1982),
may we, as manufacturers of ELCB
socket outlets, offer the following
cautionary advice.

In the article the following
recommendation is given for the
selection of the relay, . .. so it’s
best to use a relay that is capable of
switching the full 13 amp maximum
that you will ever draw from a
socket”’.

This statement we feel could be
dangerously misleading, as under
fault conditions very high currents
can occur. For example a typical
domestic 13 amp fuse will pass
approximately 150 amps for a
period of 30 mS, and 200 amps for
a period of 10 mS.

Our extensive testing of
compact relays for this application
revealed that short time let throtgh
currents of these magnitudes are in
excess of relay switching duty
capabilities, and that resultant
contact welding is a very real
possibility.

For this reason our earth
leakage sockets incorporate a circuit
breaker as the switching element,
which possesses switching
capabilities well in excess of the
demands made by a 13 amp fuse.

Yours faithfully,

for Dorman Smith Britmac

Limited, Preston.

E. Johnston,

Project Leader.

In the light of the above
comments, we’d like to
recommend two courses of action
to builders and users of our ELCB
design:

1) Use the best quality relay you
can, and, if you ever accidentally
apply a short circuit to the output
terminals, afterwards check, using
the test button, that the relay does
stifl release and check visually for
damage to the relay contacts;

2y Make sure that all appliances
kave appropriate fuses (you should
have done this anyway). This
means that for most hand and
garden tools, a 5 A fuse should be
wsed.

ET} FEBRUARY 1983

Dear Sirs,

It is with much regret that | am
writing to you to point out a lethal
error in your article on mains
potential and safety in your
December issue. | am maost
annoyed that you have made this
mistake as many newcomers may
read it and be mislead.

ERROR

IFA FAULT OCCURS IN A
PIECE OF MAINS OPERATED
EQUIPMENT ANY EXTERNAL
METAL PARTS MAY BE PLACED AT
EARTH POTENTIAL: as you know
this should read MAINS
POTENTIAL.

Please rectify this fault in your
next issue.

W. Moore,

Ashton in Wakefield.

PS | hope you are not dead vet,

Thank you for your wish at the end
of the letter — no, we aren’t yet
dead, but, at the time of writing,
we do have the office Christmas
party to come! .

Seriously, we too are pretty
annoyed about the mistake; we
hope that everyone who built the
project spotted it, as it is rather an
obvious blunder.

Dear Sir

Having just compieted the
“Touch Dimmer’ rrom Electronics
Digest. Volume 2. No. 2, Autumn
1981, | am disappointed to rind that
a buzz is present which does not
allow me to use the unit in the
piace where | had originall
intended it to go. | would be
graterui ir you would give me some
advice in isolating and eliminating
this noise.

Yours faithfully,

Christopher jones,

Solihull,

No you’re not reading the wrong
magazine; this isn’t Electronics
Digest, but the Editor’s office for
ED is not one million miles from
the ETI editor’s office, and this
letter gives us the opportunity to
pass on a useful hint.

In general, buzzes in light
dimmer circuits come from the
suppression components, and in
particular from the RF choke
(inductor, to those of a more

recent electronic vintage). One
solution we’ve used is to set the
choke coils in an epoxy adhesive,
such as Araldite. Other types of
adhesive should not be used, as
they might catch fire, and even
epoxy adhesive should not be used
if the choke shows any tendency to
get hot in use.

Sir,

I write in response to the letter
from Mr A. Worsley published in
the November issue.

It is a sad fact that when an
inventor makes an invention, self
appointed critics crawl out of the
woodwork, eager to discredit the
inventor and/or the contribution
made by the invention and to offer
the world their own highly colourful
advice to the inventor. | am certain
that your readers will readily
recognise the ‘what you should
have done’ brigade.

Mr. Worsley was, in fact, one of
a number of subjects upon whom |
tried various pieces of test
equipment back in 1978/9 and, as
with all the subjects, | explained
certain structural and operational
features of the devices, under the
normal bond of confidence as must
exist between a researcher and his
subject. The devices explained to
Mr. Worsley were each capable of
performing a single function in my
overall technique. Since Mr.
Worsley has never seen a dream-
machine designed and approved by
me. | feave it up to vour readers to
rorm their own opinions on the
value or his observations.

It | may now reply to Mark
Botham’s letter in the previous
issue. The dream machine has been
the subject of continuous
development since 1979 and, in its
present form, is capable of
performing a number of functions to
assist an untrained subject. The
device is now being tested by
selected subjects in the Hearne
Research Organization. The
Organization has been set up
specifically to allow the public
access to dream techniques and
electronic aids such as the dream
machine, and to guide individuals
to develop their respective talents in
the art of dreaming. Any readers
interested in learning more of the
Organization should write to me at
the address below.

Yours faithfully,

Keith Hearne (B.Sc., M.Sc.,

Ph.D.),

Hearne Research Organization,

PO Box 84,

Hull HUT1 2EL ’
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— FEATURE: Read/Write

Dear Sir,

Following up a_comment that
you made in Read/Write, October
82 issue: “We will do a design for a
sound processing preamp if there is
sufficient demand from readers”.
This letter is simply to register my
interest in such a project, and a
couple of thoughts, which due to
my limited knowledge in this field
may not be relevant. However, |
think I'm correct in saying that the
basic operation of the Carver
holographic amp is to feed to the
right hand speaker not only its usual
signal but also a signal that will
cancel the left hand signal when it
reaches the right ear, and vice-
versa, this is necessarily repeated
over several stages. It is then
delivering to the ears the same
sounds as they would hear were
they wearing headphones.

My interest is in the reverse
situation. Having listened to normal
and binaural stereo signals on stereo
headphones | wondered whether
something could be done about the
artificial quality of the former mode
of listening (ie normal stereo signals,
designed to give their best
aﬁprox.fmat:'on of realism when fed
through speakers, being delivered
separately to each ear). Though this
is fine when listening to many multi-
tracked studio recordings, it totally
defeats the object of recordings
which attempt to recreate the
acoustics of a live performance.
Perhaps a realism approaching that
of good binaural material could also
be achieved when listening to a
normal stereo signal on headphones
if the headphones tricked the ears
into thinking they were listening to
speakers — that is, the right
earpiece (and therefore ear)
received not only its normal signal
but also a processed signal
representing what the right ear
would hear frem the left speaker
when listening to speakers (and
vice-versa). This seems to be the
same principle as the Carver
holographic amp, but with some
inverted signals. Perhaps a sound
processing preamp design could
also be made to cope with
headphones, with a litle extra
complexity.

My interest arises from the fact
that I'm currently assembling a hi-fi
system for headphone listening —
one reason being to avoid annoying
people around me with excessive
volume.

Yours sincerely,

Christopher J. Travis,

Hitchin.

Watch this magazine!

Dear Mr Bradshaw,

Thank you very much for the
exposure given to our Viewdata
modem (and nuts) in the October
issue of ETI. As a regular reader of

. the magazine, | was naturally

pleased to see our product in your
‘News’ section, complete with the
ETI flavour of write-up. | felt that the
least we could do was to explain to
you what the nuts mean in our
advertising.

We design and manufacture
from Reading a series of Modems,
Multiplexors and Port Selectors.
Once assembled, they all look the
same (plain, plastic boxes). As they
are just as ‘plain’ as competitive
devices, we have chosen to market
each range of product with a fruit
(or nut). For instance:—

a) ‘Modems for Peanuts’

b) Multiplexors — ‘Still squeezing
data through the old fashioned way?
— Concentrate it's cheaper’ — so
we use oranges.

c) Line Drivers — ‘Is the cost of high
speed modems driving you
bananas?” — hence bananas.

d) Port Selectors — ‘Port costs
taking a slice out of your budget?’

— (see brochure on melons).
Enclosed is a selection of other
brochures to show how we have
used fruit in advertising. | hope you
can now see the connection
between our modems and nuts.

Thanking you. | remain,

Yours sincerely,

Douglas S. Staples,

Southern Area Sales Manager,

Micom Borer.

Dear Editor,

Many thanks for forwarding on
the latest issue of ETI. My point
relates to the article on the new
Oric-1 which appeared on page 11.

The Tangerine comment about
ULAs is incorrect. The ULAs for
both the ZX81 and the Spectrum
were completely designed by
Sinclair Research and then custom-
built for us by Ferranti.

Hope this will set the record
straight.

With best wishes,

Yours sincerely,

Bill Nichols,

Sinclair Research Limited

23 Motcomb Street,

London SW1X 8LB.

Sinclair Computers: ULA designed by
Sinclair

Dear Sir,

| have just read a letter in
Read/Write (ETI October 82) from
Gareth Lee regarding the Expander
circuit published in your ‘100
Circuits’ feature, and | thought my
own experiences with this circuit
may be of some interest, particularly
to Mr Lee,

I built the circuit for use with
my mobile disco and it’s used as an

.expander only. Firstly it is possible

to control the expansion ratio
crudely by wiring a stereo pot of
about 50k between the output and
straight-through signal; remember
the signal has undergone a 180°
phase shift and will have to be
inverted again before this control
will work. | found it best to do this
with an op-amp on the output of
the IC with its gain set at five
because at audio levels (775mV in
my case) the unit attenuates. It
should be possible to alter the gain
of the IC by altering the feedback
resistor, and using the op-amp to
buffer and invert the straight-
through signal,

Tie noise from the IC is not
excessive and on my amp is about
the same level as that on the phono
input.

A possible improvement that
may improve the units’ appeal to
the hi-fi enthusiast wou:"aF ge to split
up the audio spectrum into three
parts and build separate compander
circuits to deal with each part in a
similar way to the dbx 38X unit. The
circuit is certainly a lot cheaper
than a dbx; now how about a
circuit for a boom box (Sub
harmonic synthesizer) like the dbx
100 unit,

Yours sincerely,

Simon Cooke,

Manchester.

ETI
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ETIPCB SERVICE.

NG | Gl Gl
Up until now PCBs were always the hardest component to obtam forff prolect. Qi course you
could make your own, but why bother anymore?

Now you can buy your boards straight from the designers — us! As of this issue. IP mn— |/

_copyright) PCBs will be available automatically from the ETI PCB Service. Eadﬁ (H? A

3 o
L

produced from the same master used to build our prototypes, so you can be stite'it’s aceu a’tﬁj,wm {
+ and will be finished to the high standard you would expect from ETI. & db W “”.’”"“1'
~ In addition to the PCBs for this month's projects, we are making available some of the moré |
~ popular designs from our recent past. See the list below for details. Please note that NQ Gfﬂt‘ﬁ ¥
- BOARDS ARE AVAILABLE. f it's not listed, we don't have it!

'ﬁ iy N

APRIL 79 U LED Jewellery: Cross £147 ' MAY 82
.0 Guitar Effects Unit £264 [ Spiral (twoboards) £2.64 O DV Meg
O Click Eliminator £6.64 [J Star(twoboards)  £2.65 [J Analogue PWM
O Waa-phase £1.53 O SlotCarController
JUNE 79 0 Wattmiser
O Accentuated Beat Metronome  £3.60 JULY 80 O Sound Effects Boar~

FEBRUARY 80 O System A AMM/A-MC £265  June 82
O Tuning Fork £264 5 dystemAAPR £5.17 .7 lon Generator (two boards)
[0 Smart Battery Charger £1.97 .3 |on ‘Blinker’
MARCH 80 O MOSFET Amp Module
O Signal Tracer £2.27 0O Logic Lock
AUGUST 81 ogic Loc
AUGUST 80 O System A Power Amp(A-PA) g4.77 O Digital PWM
0 CMOS Logic Tester £2.64 [J FlashSequencer £3.44 O Optical Sensor
[0 Capacitance Meter £2.93 [J Hand-clap Synthesiser £3.97 [J Stylus Timer
O Ultrasonic Burglar Alarm £2.87 [ Heartbeat Monitor £1.83 [ Oscilloscope (four boards)  £13.19
OCTOBER 80 0 Watchdog Home Security JULY 82 i
O Cassette Interface £293 (WO R £531 [ Mike Switching Unit
| Fuzz/Sustain Box £3.27 SEPTEMBER 81 D Tv Bargraph main board)
NOVEMBER 80 0O Mains Audio Link(threeboards)  £7.35 QTv Ba.rgraph channel card)
O Touch Buzzer £1.93 [ Laboratory PSU £4.53 O Hotwire
O Light Switch £1.93 O Bridging Adaptor
J Metronome £1.93 OCTOBER 81 AUGUST 82

J 2W Power Amp £1.93 [ Enlarger Timer £3.40
O RIAA Preamplifier £1.93 Soung Bender £2.65 Playmate (three boards) £7.92

0
: : 65 0 Ki
O Audio Test Oscillator £3.13 |0 Thermal Alarm £263 SK(;tudn.;;qrfaC:l:es 3;2
DECEMBER 80 O Micropower Pendulum £2.21 PTEMBER
O Musical Doorbell £2.80  NOVEMBER 81 SE 82
O Bench Amplifier £2.53 O Voice-Over Unit £397 = Auto Volume Control £2.07
O Four Input Mixer £2.64 T CarAlarm £281 — Dual Logic Probe £2.31

JANUARY 81 : Phone Bell Shifter £296
O LED Tacho £4.13 DECEMBER 81 OCTOBER 82

O Multi-Option Siren £3.20 Alcchometerissoboasds) £532 — Message Panel (one card) £9.66

O Universal Timer £3.31 ': Bodywork Checker £197 NOVEMBER 82

O FEBRUARY 81 board — Component Tester £1.49 — Spectrum Analyst (3 boards) £16.29
B infsm e iaurboars) G i Pule generatr £6.09

MARCH 81 — Parking Meter Timer £2.37 . Message panel interface £2.27
C Engineer’s Stethoscope £265 — InfantGuard €180 DECEMBER 82

APRIL 81 T Guitar Tuneritwec bcards £5.97 D ELCB £2.54

{1 Musical Box £2.64  FEBRUARY 82 O Servo Interface (two boards) £5.99

[J Drum Machine({two boards) £5.60 _ Ripple Monitor £2.08 O Spectracolumn £5.48

O Guitar Note Expander £3.20  Pest Monitor £1.85 O Signal Line Tester £1.78
JUNE 81 D | Ching Computerftwoboards) 531 700 roy o

O Mini-drill Speed Controller £293 [ Movyng-ma|gne* age Egg O {:uei Gauge £3.21

[J Antenna Extender £3.20 O] Moving=oil stage 3 7ZX ADC £2.39

(O Programmable PSU £3.21

How to order: indicate the boards required by
ticking the boxes and send this page, together with
your payment, to: ETI PCB Service, Argus
Specialist Publications Ltd, 145 Charing Cross
Road, London WC2H OEE. Make cheques payable
to ETI PCB Service. Payment in sterling only please.
Prices subject to change without notice.

Total for boards

Add 45p p & p

Total enclosed




MIGHTY NINETY PACKS

( Seclre ZX 81 SPECTRUM SUPER VALUE PACKS ALL AT 90p each
BUY SIX PACKS AND GET A SEVENTH FREE

:) 16 K 4 8 K Please add 20p per pack postage

Please allow 7 days delivery.

MN2, 200 } & L-watt Resistors. MN35. 10 asstd switches, toggle, slide, micro
SERIOUS APPLICATION PROGRAMMES LA P e MASE. 10 submin SP, C/0 i swieh
MNA, 50 Wirewound Resistors. 5 W ENHI &7 ide switch.
MNS. 100 metal oxide Resistors. 1%, 2% and 2:337. 10 asstd audio connectors. Din phono
5%. b
MNS. 12 asstd potentiometers MN40. 50 Polystyrene capacitors.
E L E cT Ro N lcs £ 5_ 95 MN7. 25 asstd skeleton presat Resistors MN45. 35 asstd diodes Zener, rect, signal, swit-
MNB. 50 asstd Electrolytic Capacitors. ching
Ever built a digital electronic circuit that didn't work? Now this highly MNQ. 100 asstd Ceramic Capacitors Pite. disc. MN46. 15 asstd Zener diodes.
comprehensive design programme enables you to draw a circuit diagram on the tub and monolythic etc. MN48. 200 items 4BA asstd length s
screen, using standard components, including transistors, logic gates, diacs, ) | ElE T wREhars CIONE,
triacs, thyristors etc etc. (57 defined symbols are used). These may be MN10. 100 mixed capacitors. Polyester, " !
rotated on screen if tequired. Once complete the computer will activate the Polystyrene, Metallised, Radial and Axial types. MN49. 200 items 6BA asstd length screws,
circuit to display the volrage levels throughout. Your circuit may be MN11. 20 asstd Silver Mica Capacitors. nuts & washers
de-activated, modified and re-activated, saved on tape for future use and ; MNB50. 3 pieces of veroboard useful sizes, min
copied to the princer. An invaluable aid to the designer of digital electromic N Sl BlemiP ead Capacito](usetul total 35 sq inch '
circuits, eicher hobbyist or professional, this programme can cope with VEILE 2 \
circuirs from the simplest to a screenful of densly packed interconnected MN13, 20 asstd Transistors. BC, 2N Series + MNS51. 10 x 0.2” red LED.
components. Power etc. MNS52. 10 x 0,125" red LED
MN14. 40 IN4148 Diodes. MNS3. 20 x 0.1 mfd 25v ceramic disc caps.
NUMEHIC £ 5 . 95 MN16. 20 min. wire-ended Neons. MNS54. 20 x 0.1 mfd 25v ceramic disc caps.
Aoy . o e MN17. 2 12-volt Relays. Ex nearly new equip. MNS5. 10 watt audio amp board with circuit
- cion m 8 00 1 TOgT amme .
o will a. Solve any equation For-a single unknow. MN19. 15 P.C.B. mounting M.E.S. MNB6. 10 14 pin low profile IC skt DIL.
b. Plot ths g{aph o: any function - ymdn may exgand orhcogtracc the lampholders. MNS57. 10 16 pin low profile IC skt DIL
axes and alter the increments in order to obtain the best MN20. 1 240-110 to 12-volt 100ma ,
representation of your function. Transformer. MN60. 10 as_std TTLICS, .
. Solve simultaneous and quadratic equations. MN21. 1 240-110 to 24-volt 100ma MNB3. 50 mixed polyester caps C280, Siemens
. Solve right angle triangles. Transflurmer. otc

. Find arithmeric mean and standard deviation for a list of numbers. MNG4. 5 Press to make min switches.

It will do the same for two lists plus finding the coefficient | MN22. 8 2" Led's with clips, 4 red, 2 yellow, 2
of correlation between them. Graphs can be produced for your data green, MNG68. 200 asstd véropins, turret 'ags, PCB
against the three Standard Deviation curves. MN23. 300 asstd screws, nuts, washers, self- pins etc,
All displays can be copied to the printer if required. tappers etc. ' v . MNG68. 4 min push to break switch
ELECTRONICS requites the DK Tronics UDG board to run cn a 2X81 but operates MN25. 80 Assoc. rubber grommets. ﬂf|N7°- PfB _Wi;h "{,’s’; sw vl;f;h‘amactive 0
on a normal Spectrum. These superb programmes are excremely user friendly, MN29. 75mts equipment, wire, asstd colours EVO'TB‘%;’;.IS"? "03320:45 41 Pl X23203 0,
come with comprehensive instructions and offer facilities coo numerous to and sizes. & ;1% .4 % 1N4002, 2 x
cover in this advertisement. Exceprional value for money. CMOS 4025, 200mm fuse holder + 22
’ MN30. 3 x 2mm length, 3 core, mains cable. resistors, capacitors, diodes etc
MNR2. 16 30pF Beehive trimmers. MN71. 1ZN414 RADIO IC.
Please state computer type: MN34, 26 min glass reed switch
Cheques payable to: N
A CHORDGATE LIMITED
OAKLEY
BASINGSTOKE RETAILER SHOPS AT
HANTS 75 FARRINGDON ROAD, SWINDON, WILTS.

Tel. (0793) 33877
21 DEPTFORD BROADWAY, LONDON SE8

PARNDON ELECTRONICS LTD. B
Dept. No23 , 44 Paddock Mead, Harlow, Eseex CM18 7RR. Tel. 0279 32700
TYPE 161 B RESISTORS: : . Watt Carbon Film £24 range + 5" tolerance High qualty resistors
made under strictly controlled condions by automatic machines Bandoliered
and colour coded
£1.00 per hundred mixed (Min 10 per value)
DUAL POWE R SU PPLY KIT £8-50 per thousand mixed (Min 50 per value) Ve
Special stock pack 60 values 10 off each Esg,/
INCORPORATES A POSITIVE & A NEGATIVE REGULATED SUPPLY :
DIODES: N4148 3p each Min order quanhiy - 15 tems
BOTH ARE ISOLATED & ADJUSTABLE 1.3V TO 16V D.C. g g o
Interconnect to give 2.6V to 32V or DIL SWITCHES: Gold pl;:led contact in fully sealed base  snlve those
rogramming problems
—1 3V/0/ +1.3Vto —1 GV/O/ + 16V zalgay 86pn§a'zh 6 Way £1-00 each 8 Way £1-20 each
Output current 1A at 16V to 0.35A at 1.3V T COOKEe
A a High quality. low profile sockels
Ripple is less than TmV | 8 pin ~ 10p. 14 pin — 11p. i6 pin = 13p. 1§ pin — 19p. 20 pin — 21p.
22 pin — 23p. 24 pin ~ 25p. 28 pin — 27p. 40 pin - 42p.
ALL PRICES INCLUDE VA.T. & POST & PACKING — NO EXTRAS
\ MIN ORDER - UK tt 00 OVERSEAS £5 CASH WITH ORDER PLEASE )

Universal N-CAD, battery charger. All plastic case
with lift up lid. Charge/Test switch. LED indicators
at each of the five charglng points.

Charges:- PP3 (9V), U12 (1-5V penlite), U11
(1:-6V "C"), U2 (1-5V “D”), Power:- 220-240V
AC, Dims:- 210 x 100 x 50mm. Knock down
Iprlce only while stocks ge-
ast

inc. P& Pand VAT

Built & Tested
£37.95 inc. P&P and VAT

Only £6.00

Comprehensive design Order No. MW 398

details with calculations Multitester & Transistor Tester

are inc[uded SO that. the kit is an exc?rcise in power st_.lpply df:-sign. The f Rg I:g',ﬁ: &}&5‘5’&3"533"{30%22%\3/: =%

kit, which uses quality components, is complete with instructions. Case DC current 0-50uA-2-5mA-25mA-0-25A +3% only

lled in attractive blue and grey with a printed Resistance: .
f"""hed alnf o ena"}e b Sy B Minimum 0-2-2-200-200k ahms e [
ront panel to give a professiona inish. ) Midscale 20-200-20k-200k ohms +3% | Order No- 1]
Excellent for the beginner, the experienced amateur and as a tutorial for Maximum 2k-20k-2m-20m ohms
As a transistor tester
SERTLID Gt ez, Leakage current 0-150uA at Z1k range |
- o
SEND CHEQUE OR P.0. ALLOW 21 DAYS FOR DELIVERY 0-15mA at X10 range | 5%

0-150mA at X1 range
PLEASE ADD 15% VAT & £1 P&P

ENFIELD
ELECTRONICS #iboX Tor- 01368 1675

BRANIME MARKETING LTD pepr. e

BALTHANE IND. EST., BALLASALLA, ISLE OF MAN
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The Change of Force with Motion
G. BURNISTON BROWN

Ampere’s laws and radio experiments are used to find the velocity and
acceleration terms in the force-formula for two charged particles. When this is
applied to uncharged particles in a spherical Universe, the origin of Newton's
First and Second ﬁst, the force of inertia, the gravitational red-shift, and the
perihelion advance of the planets is made cleéar. At very high speeds, the
corrective term found by Bucherer to be necessary for agreement with
experiment, is used as a factor in the force-formula. In this way a unification of
dynamics and electromagnetism is attempted

This book promises (o be one of the most profound new treatises on the

fundamentals of physics in this generation ... a totally new approach 1o physics,
one that returns physics to the business of the “causes of sensible effects”

THOMAS G. BARNES,

Professor Emeritus of Physics, University of Texas

Hard Back, 150pp, 33 Figs, ISBN No: 0 904378 14 4 Price £9.95
Obtainable from

CENTRONICS 306

DISC DRIVE

Memorex 550 8 Floppy drive, mounted in case with
power supply and fan. Room for second drive,
Only £226 + £7.50

SHUGART 801 8” Floppy — 2 only at £260 + £7.50
DRE 4000A (258-8901} Hard disc — 1 only £300.

BASF 6172 24 Megabyte Winchester with PSU
— 1only £700

69 Key keyboard 5 volt CMOS — believed ASCII
but no data hence £20

Multi Rail PSU 5 volt at 4 amp. 12 volt at 2 54, 12 volt
at 350 mega Amps only £17.50 + £1.80

5V, 5 amp Regulator module £2.50 + 50p.

Superb professional quality
{ast compact line-printer 80
columns 120 char/eec.
Parallel i/1. Beautiful quality
at a silly price. Vertical for-
mat unit. To include copy
of operstions manual. ON-

O o Data dynamic RO390 printers 110 Baud ASCII RS232 —
pages) 20 mega Amps £756

manual 230
£10.00.

RETARDED ACTION-AT-A-DISTANCE w

kCortney Publications, 95-115 Windmill Road, Luton, Beds. or any Booksel]erj

MAWSON ASSOCIATES
124 L d Rd, Beck

h Kent BR3 1QP WE ALSD BUY
01-778 3600 SommTens
Callers welcome by appointment and all 2nd hand goods %
sold as seen working but unguarantesd PERIPHERALS
C.M.0S. | B " SCRS
i ocar Electronics |77
4002 1 8
4008 40053 Edgeworth, Heron Garden, Yate, Av S5p
4007 12p
io% ,,,,’ MALE ORDER ONLY maos
Please add 50p P&P and 15% VAT TIC225D 80p
zg‘:? ﬁp‘ TIC226D &0p
o2 1o= 4027 18p 4048 3P 4081  12p TIC236D 80p
2013 18p 4028 3s/p 4049 20p 4082 12p TIC246D E1.50
4014  40p 4029 1"‘: :8;’? ﬁ: Voltage Regulators
4015 35p 4035 50p 4052 46p 7805 S5V7iamp T0220 30p
4016 18p 4037 £1.00 4060 40p 7812 12V 1amp T0220 30p
:gjlg ﬂ 4040 5" 4066 7815 15V 1amp T0220 30p
4019 4041 3/p 4068 1 L.C. Sockets
4020 4%: igzg 2 28% :g: 1gppln — 6p 18pin — 10p 24 pin —
4021
4022 % im g: :8;; ::: 14 pin — 7p 20 pin — 12p 28 pin —
4023 12p'
4024 30p 4046  40p :g;g gp 16 pin — 7p 40 pin — 20p
4025 12p 4047 F/p Mo s0p | LED.s 3mm Smm
1 .| Red 8p 8p
All devicss full spec | 4077 120
Brand new and gusrantssd | | 4078 12p gfgg";v g ::
=

It's easy
to complain
apout
advertisements.

The Advertising Standards Authority.W
if an advertisement is wrong,we're hers to put it right.
ASA Ltd. Brook Hniise Torrington Place, London WCIE 7HN

ICS have
helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
electronics — now it can be your turn,

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

Parsonal Tuition and Guaranteed Success

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

City and Guilds Certificates

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

Basic Electronic Engineering (C&G/ICS)
Radio Amateurs

Certificate Courses

TV & Audio Servicing
TV, Radio and Audio Engineering
Radio & Amplifier Construction
Electronic Engineering*®

Computer Electronics*

Industrial Electronics*

Radio Frequency Electronics*
Introduction to Microprocessing*
Electrical Engineering*

Electrical Contracting & Installation
*Qualify for IET Associate Membership

|cAEE] ll:s

Do Maniirsl Educaton
Carparation

Appraved by CACT

Pieass send your FREE School of
Electronics Prospecius

ETI FEBRUARY 1983

Dept. D265

Iﬂs ICS School of Electronics @ 01-622 9911
160 Srewarts Road {all t
‘London: SWE 4L o Batiet




* % BIG NEWS % % % % & BIG NEWS »x %

EMOS HAS ARRIVED
A Brand new company with vast stocks of
components, a computerised operation, and very competitive ADVERTISERS INDEX
prices, all combining to give an efficient service. 78 /O, 5L M L 62
P
LARGE ELECTROLYTICS: SMALL ALUMINIUM ELECTROLYTICS: MIXED BAGS Acorn comp ----------------- 40
5 En"a';g‘g:'s‘;::::e e e Axiof Loads:  Redinl Leads: Lists availsble Akhterinst................... 70
) lﬂealfnrpnwsrsnnnlileil 'I'F :3 ::” ";m ‘1’6 '::" 123 ﬁeralm;c ctapravc[i]ﬂsrs gg% Ambit....................... 69
7 ilable:- i xial electrolytic :
R % % D5 000 25 259 . fada dectoltcs 250 ArmonElec. ................. 68
00! v 0 10 D5 220 40 25 1 slic capacitors d a
120000 8 13V %1 0 470 “ 25 20 Transietors plsti £150 AudioElec. .................. 75
100,000 @ 30V 470 16 15 47 9 10, ; Ha
| 71’000840‘[ 47 2 05: iy 5 05: Only brand new and useful values included Bi-Pak..........oou ... 33, 33
60,000 @ 40V 330 25
ey S BKElec................... 12,75
5. Prices - fantastic vahue a only £2.50 BlackStar................... 82
BNRS................. 81
VOLTAGE il “ TRANSISTORS BNOS.........ciiiii .. 82
REGULATORS  +5V A 7 30 BF 115 29, 2N3705 10,
| ¢g¥ |?: }ggsn 1:3: :g :gﬁ 30: BE :134 13: gmigg;; ::: Bradley Marshall ............. 18
P AC 188 27 BF 197 13 p H
s T 150p AT B B e po 1o Bramine Mktg................ 92
i § 15 2
G om Tom ‘23: ACY1a 65  BF193  15p p : ECa(l:rey .h.t ................. gi
aweo P RC149 7 BFR4D 20 .E.Cartright ................
12 1 70220 40 g BC 155 129 P artrig
iz [ e BCITL 10 BFX20 25 (G S5 aaer b6 abo00 0000 g0 o 6o 75
* BC
I W o ;g: Loz w o ww e (&][57 7% 501 & ol oy 0 o A BE b p oA 0 - 82
- P BC2
i B 212 1;: me Courtney.................... 94
P.S.U. COMPONENTS  2N4347 (120V) 15 B N1 1
A, o0 B3R 1 mng oo Cr!cklewood Elec............ 8.9
400mW Zeners 5p BC3w  1Bp  2N2222A 20 CrimsonElec................. 74
723 30p BC 337 13p 2N2363A  15p
N3055 35 & BCSSB  Mp  NI/D2  10p Crofton ..................... 80
O > hd Dataman Design ............. 31
DisplayElec.................. 54
TMS2516JL 8 = 2048 EPROM £14.90 i
TMS4030JL 4096 RAM Eli.ﬂg BENCH POWER SUPPLY Elec' Traln """""""""" gg
TMS3403MC 25 e MOS ...itieeieiiirrnnnnnnn,
See constructional articke in February ‘82
MK4006-P-6 1K RAM £0.78 B . Py
8255 P.LA £1.90 fiacticalltecioncy Electrovalue ................. 14
2N3055 £0.35 Available in kit torm or buiit up a .
e e e T T R Electron!ze Design .. RERRRTEE 53
IM.C. 28V £8.20 each Kit Built Ele?tronlcs & Computlng ..... 76
SANHDIEH HED L) B EnfieldElec. ................. 92
GS.C. ... 37
& O Greenbank .................. 87
tMos 74TIL Greenweld .................. 64
R el LY Pt i e Happy Memories............. 80
00 1lp | 4053 dep | 4566 4 oy = na §15: I S P s, L o T e 94
4006 4054 106p | 4566
07 ;;: auss 153: 4584 :;: 1404 ?g [ ey i e 46, 47, 69
4585 a
4009 :3: 406 39 5 4 2: InputDesign................. 87
1010 4068 12 »
aan ,3: 0 13'; rio i KelanEng.................... gg
1 1
013 33 | 401 e o : i LBElec. ........oivviiinnnnn
@ i 8 | a2 1 i o ¥ Li&BiElec:. . ..., ool 86
1 741 it 5
bt g;: s 132 1 i % LEM Services . ............... 82
17 12 7420 pa 0 =
s g:: ar 130 raz1 i = Maplin...........cooeenn 100
401 478 12 74 ; :
4020 ;;: w081 12p 12 s sie Marco Trading ............... 87
4021 4082 19 i .
2 ?g: s 50 ri i e X Manson Assoc. .............. gz
402 4088 172 iz ER |
R Lo e = Magenta ....................
028 125p | 4084 1360 ; g Memotech ............... 42,43
P g:: 0% 83 MidwichCo.................. 48
40 40 93 -
an 12 | 4502 sap Pantechnic .................. 58
- o ég: :ggz 3 ParndonElec................. 92
4433 4508 37,
o 1%: a0 b POV\_/ertran .............. 2,10, 92
4335 4 65
a8 210 | 4512 oo Rapid Elec... ...................
338 B3p | 4514 98p Relay-A-Quip ................ 80
1340 36p | 4515 172p .
ol g:: Fp Redditch .................... 87
2 81p | 4510 260 RTVC ........... ... 23
443 4520 96, -
prem 1:2: 42% g?: Riscomp .................... 18
4546 4 i i
o ;2: 52 ,;: Sinclair Research. ......... 38, 39
oAz 4
0 3 | 423 80 ik Sparkrite ... ... [EEETTRRPPRRS 60
._H Stewarts of Reading.......... 82
Technomatic ............. 16,17
Dept 4B, High March, Daventry, Northants NN11 4HQ TIC Electronics. .............. 24
Tel: 03272 5523 Telex: 311245 GRENELG. WatfordElec. ................ 24
WatfordElec. ............... 4,5
Wilmslow ................... 74

Phezse add 50p per order postage and packing plus
¥2%, VAT ontotal . No VAT on overseas orders,
perstage at cost. Cheques and postal orders made
sayable to Emos Limited. Send Large S. A .E. for
camprehensive catalogue. 95




LOOKING FOR
COMPONENTS! HARDWARE!
CASES! TRY YOUR LOCAL
LISTED STOCKIST

AVON
e e e e e S

ANNLEY ELECTRO

190 Bedminster Down Road
Bedminster Down, Bristol
Tel: 0272 632622

Open: Mon-Sat 9am-6.30 pm Wed Sam-2pm

BEDFORDSHIRE

BROADWAY ELECTRONICS

1 The Broadway, Bedford,
Tel: 0234 213639
Open: 6 days 9-530 '4 day Thur
lunch 1.30-2 30.
Speciahsts in electronic components and
Acorn computers

ETESON ELECTRONICS

15B Lower Green,
E’Poulton-le-wlde, Blackpool
Tel: {0253} 885107

Open: 9.30am-12.30. 1.30-5.30. Closed Wed & Sun
Eiectronic Component Specialists.

MERSEYSIDE

MYCA ELECTRONICS |

2 VICTORIA PL, SEACOMBE FERRY,
WALLASEY, L44 6NR.
Tel: 051 638 8647
Open Mon-Sat 10am-5.30pm
Mail Order price list 80p refundable

PROGRESSIVE RADIO
93 Dale Street. Tel 051 236 0982

47 Whitechapel,| Tel 051 236 5489
Liverpool 2

‘THE ELECTRONICS SPECIALISTS’
Open: Tues-Sat 9.20-5.30

LANCASHIRE

ELECTROMART ON
SUPPLIES ‘Wolstanton,
Open: Mon-Wed 9-6, Thurs 9-12 & 5-7,
j STEVE'S ELECTRONIC
TEL: 0222 41905

FOR YOUR BUSINESS TO
01-437-1002.
INewcastle
Fri & Sat 9-9, Sun 11-2
SUPPLY CO. LTD.
Open: Mon-Sat 9-5.30

‘BE INCLUDED, CALL
ﬁ eLecTronic 105 High St.,
Tel: 0782 636904

| s. WALES
45 Castle Arcade, Cardiff
For components to computers

DORSET

D.J. ELECTRONICS
64 Ensbury Park Road,
Bournemouth.
Tel: (0202) 515073.
Open: Mon-Sat 9am-6pm.

HERTFORDSHIRE

GODDARDS COMPONENTS
110 London Road, St. Albans.
Tel: St. Albans 64162

Open: Mon-Sat 9.30am-5.30pm
(% day Thur)

WAVERANDS

103 Coventry St., Kidderminster
Components, computers, car radios,
C.B.’s, amateur radio
and all electronic hobby equipment

Open: Mon-Sat 9-6, Sun 10-2 ql

| !
| TEL: 0562 2179

NORTHAMPTONSHIRE

# A new company selling electronic components.

# Mail order and walh-round supermarket.
3 Vast stocks and very competitive prices.

= MHigh March, Daventry. NNII 4HQ.
Telephone 03272 5523. Telax 311245,
(81t A45 opposita John 0'Gaunt.)

WARWICKSHIRE

/—Jomzom
e #

Charlotte St, Rugby. Tel: Rugby 76138

Open 5 Days 10-6 {closed Wed)
Wide range of components and R.S. stockists
1983 Mail Order Catalogus 75p

YORKSHIRE

] ACE MAILTRONIX LTD.

3A Commercial Street,
_ Batley. Tel: (0924) 441129

Open: Mon-Fri 8am-5.30pm. {Sat 1pm
\_ Retail and wholesale

—
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Please include my business details in the next available issue of ELECTRONICS TODAY

INTERNATIONAL:

ADDRESS:

N

O
&5 4 i
B s |

TEL. O3 R S e L s 2 \~ ‘ " .......
OPENING HOURS: ....oouuumtrummeessssssinssssssssssssssssssssssssssssssssssssssssssssssasssessssssesssssssoscssasssssssssnsessssassassses ~'-' .............
RETAIL [ ] WHOLESALE [ ] MAIL ORDER [] (Please tick)

CONTACT: (FOR OFFICE USE ONLY) ..c.ooouireeeuuuereesssssssesssssesessssssesssssssssssssssessesss sestessasesesss siesessssssssssssessssssssssssssssasssssssnns
i
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on request)

WC2H OEE

ADVERTISEMENT
RATES Semi-Display (min 2 cms)

insertions £10.00 per cm

4-11 "insertions £9.00 per cm

12+ insertions £8.00 percm-
Lineage 35p per word {min 15 words)
BoxNos.f2850 ===
Closing date 1st Friday in the month
preceding publication date.

All advertisements in this section must be prepaid.
Advertissmeants are accepted subject to the terms and ‘
conditions printed on the advertisement rate card (available

Send your.requirements and cheque /P.0. to:

E.T.l. CLASSIFIED ADVERTISING,
145 CHARING CROSS RD, LONDON

BLEEPER Electronic Seat Belt Reminder,
Flashers, full kit of parts, easy fitting, £6.95,
c.w.0. Micro-Tech Industries, Brighouse,
HD6 1PD.

GOVERNMENT SURPLUS components
and equipment, send s.a.e. for list: AFR Elec-
tronics, School Lane,
Northampton.

DESIGN - ARTWCRKS - PRODUCTION

PROBLEMS? For electronic design / hard-
ware / software, P,C.B. artworks/assembly '

test. We offer a complete service at very
competlitive rates, For details contact: Colin
Holloway, c/o0 Atom Computer Services Ltd,
11 Sleighburn Avenue, Silverdale, Not-
tingham. Tel 0602 817471.

Save money on drawer sets with

tne BITSABOX

81 Somerset Road London E17
Prop RH.E Davidson

Mouiton,

!

V. BANSAL
14 Davigdor Read, Hova, E. Sussex. Tel: (073! TR418
All components are nevw. Minimum crder £20.00

Free postage. No VAT

C-Mo
e
T
o
i 22
NEGG?
TTL
7400, 13p 741614 Yag

ELECTRONIC COMPONENTS, -electrical
items, hardware and more. S.a.e. and 40p
{refundable) for list, Clive Brittain Electrical,
156 Galsworthy Drive, Caversham, Reading
RG4 0QJ.

5 il ed
- gu= Adam Hall (ET Supplies),
Umit B. Carilon-Court. Grainger Road,
Southend-on-5ea

Please place my advert in E.T.I. for|[_] months.

&N FEBRUARY 1983

AMAZING ELECTRONICS PLANS.
Lasers, Super-powered Cutting Rifle, Pistol,
Light Show, Ultrasonic Force Fields, Pocket
Defence Weaponry, Giant Tesla, Satellite TV
Pyrotechnics, 150 more projects. Catalogue
£1 — From Plancentre, Unit 4, Bromyard
Road Industrial Estate, Ledbury.

STOP THIEF! Protect your car with solenoid
locks. Simple and cheap to build, circuit
diagram and construction notes only £2.50
from P. A. Cartwright, 1 Meakin Avenue,
Newcastle, Staffs.

TELEPHONE ANSWERING MACHINE
plans £2.99. Kit £13.99. S.a.e. to P. Ralphs,
1 Duxford Walk, Moston, M10 SJN.

DIGITAL WATCH REPLACEMENT parts
batteries, displays, backlights etc. Also
reports pubications, charts. S.a.e. for full list
Profords Conersdrive, Holmergrezn, Bucks,
HP15 6SGD

BIG BARGAIN BOX

Our Big Bargsin Bax containg over a theusand Companants —
TESISIONG, CApacitons, pols, switchas, digdes, transistom, panols,
bits and pisces, odds and ands. Al usaful stuff — would cost mary
:irrbr:e the price we 12 asking if bought separataly. Aporox, weight

dlbs,
ONLY £5.00 inc. post — you're bound to come back far
anotheri!t

ESP
147A FOUNDRY LANE, SOUTHAMPTON SO1 3LS
Lots of surplus bargains on our latest list — send an SAE for your
copy now.

Advertise nationally in these columns to over 100,000 readers for only
35p per word (minimum charge 15 words). Simply print your message in
the coupon and send with your chequs or postal order made payabla to
Argus Specialist Publications Ltd to:

CLASSIFIED DEPT,, ELECTRONICS TODAY INTERNATIONAL

145 Charing Cross Rd., London WC2H 0EE.
Tel: 01-437 1002

Tel.No.(Day)
IPlease indicate number of insertions required.
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WANTED
someone with knowledge of

ROBOTICS

to help. with development of a small computer controlled
ism and later to ble small of the i
components. An Intaresting spare-time job.
te, Phot: ntrol Computers Ltd
6 Kenton Road, Harow, Middiesex HA128L

TELEPHONE MONITOR KIT, connects
between telephone line and your cassette
recorder and automatically records all phone
useage. Complete kit including case and PCB
only £8.95. Dept. ET2, Unitech (Midlands},
FREEPOST, Sutton Coldfield, West
Midlands B74 2BR. (Not British Telecom
Approved).

DO YOU WISH TO LEGALLY
TRANSMIT AUDIO SIGNALS OVER
BRITISH TELECOM CIRCUITS!

We manufacture approved Interface Equipment for
Narrow or Wide Band Privat Wire and Public
Switched Telephone Network circuits, also Telecom
Line Circuit Safety Barriers.

PARTRIDGE ELECTRONICS

56 Fleet Road, Benfleet, Essex SS7 5JN, England.
Tel 03745 3256
THE MIXER PEOPLE
e —— e ——

DISCO CONSOLE. Build your own from our
plan £2.40. Andrew Burnett, Dept. ETI, 12
Cameron Avenue, Kinross KY13 7BG.

COPPER CLAD Double Sided Fibreglass,
12" x 8". 10 sheets £6. 5 sheets f4. Davron,
Box No. E.T.1.202, Asp Ltd., 145 Charing
Cross Road, London WC2.

AERIAL AMPLIFIERS Improve weak
television reception. Price £6.70, S.A.E.
for leaflets. Electronic Mailorder,

Ramsbottom, Lancashire BLO 9AGH.

TELEPHONE BELL REPEATER, switches
on your siren, buzzer, bell, lamp etc, when
the phone rings. Battery operated
micropower circuit draws negligible current
from phone line. Complere kit including cse
and PCB only £9.95. Dept. ET2, Unitech
{Midlands), FREEPOST, Sutton Coldfield,
West Midiands, B74 2BR. (Not British
Telecom Approved).

PRINTED CIRCUITS. Make your own sim-

ly, cheaply and guickly! Golden Fotolac
'ﬁght-sensitive lacquer — now greatly im-
proved and very much faster. Aerosol
cans with full instructions, £2,25. De-
veloper 35p. Ferric Chloride 55p. Clear
acetate sheet for master 14p. Copper-c!ad
fibreglass board, approx. 1mm thick
£1.75 sq. ft. Post/packing 75p. White
House Electronics, Castle Drive, Praa
f Sands, Penzance, Cornwall.

BUMPER BOX OF BITS

WOWII We've got so many components in stock, we can't
possibly fist tham allll — So buy a box, in it you'll find resistors,
capacitors, displays, switches, panals with transistors, diodaes, IC's
oto, coils, pots Bnd sc on. All modern pons — guagamnud at
Jaast 1000 fems, minimum wsight 10lbs. ONLY £8.50 inc.
ELECTRONICS WORLD

1e Dews Road, Salisbury, Wilts SP2 7SN

CIRCUIT DESIGN, Prototype construction,
analogue or Digital, Siangle Circuits or
Complete Instruments/ Systems. Write A. J.
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET, or Phone Bradford-on-Tone (082-346)
536.

A really compact high
performance CCTV camera
for only £130.00 plus VAT
plus P/P, Total £152.95.

Size 3'x 3" x 97 240v operation.
1v p-p output. Lens extra.

CROFTON ELECTRONICS LIMITED

35 GROSVENOR ROAD, TWICKENHAM,
MIDDLESEX TW1 4AD

Telephone 01-891 1923/01-891 1513
Telex 295093 CROFTN G

CENTURION

ALARMS

We manufacture, you save £££'s
Send s.a.e, or phone for our Free list of
professional D.1.Y. Burglar Alarm Equip-
ment and accessories. :
Discount up to 20% off list prices,
e.g. Control Eguipment from £15.98,
Decoy Bell Boxes from £5.95 inc.
TRADE ENQUIRIES WELCOME

__ £ '0484-21000

or 0484 35527 (24 hr.ans.)

CENTURION ALARMS (HE)
(265 Wakefield Road, Huddersheid

HD5 9BE, W. Yorkshirg|
m Access & Visa
Drdars W:lcnmﬁl

051-228 3483
INTRUDER ALARMS LTD

WHOLESALE SUPPLIES
MAIL ORDER DEPT

£6.00 CONTROL PANELS
£4.50 Battery T/E/E......£20.00
£7.50 [T P—— = X ]
CONTACTS
£4.50 Aluminium
£7.80  Surface.
£7.00 Flush.
Quickfits
£0.95 BEAMS
£1.50 Infra Red.......ioo.d
Ultrasonic com)
Rec Battery..............

Discount on quantity — Please add 15%
VAT

FOR ORDERS LESS THAN £30 P&P £2.00
OVER £30 P&P FREE

" A1ALARMS LTD
86 Derby Lane, Old Swan, Liverpool 13

| £8.50 Post 65p MINI-MULTI TESTER
Deluze pocket size: precision moving, coll
. instrumant. |mpedance + Capacity — 4000
to.p.v. Battery included. 11 instant ranges
 measure: DC volts 5, 25, 250, 500, AC voits
{10, 50, 500, 1000. DC amps 0-250us; 0-
| ﬁzmm;. Confinuity and resistance O to 600K *
ms.

De-Luxe Range Doubler Modael, 50,000
lepv. £18B0. 7 = & x 2in. Post £1

'FAMOUS LOUDSPEAKERS | posti2each

Make Model I'Size  Watts Ohms Price
Seas Tweater | 4in 50 8 £9.50

Audax Tweeter , 4in 30 ] £6.50
Audax Mid-Range | 4in 50 a £7.60
Seas Mid-Range | 4}in 100 8 £12.50
Seas Mid-Range Sin 80 8 £12.00
Goodmans Woofer 8in 25 40r8 £6.60
Audax Woofer 8in 40 B £14.00
' [l Audax Woofer 10in 50 g £16.00
Goodmans 8HB 8in 60 -] £12.50
Rigonda Full-Range 10in 15 ] £5.00
Baker Hi-Fi Deluxe 12in 15 £14.00
Baker Hi-Fi Major 1 12in 30 4/8/18 £14.00
Baker Hi-Fi Superb 12in 30 8/16 £24.00
Baker P.A. Group 45 12in 45 4/8/16 £14.00
Baker Hi-Fi Auditorium | 12in 45 8/16 £22.00
Baker Hi-Fi Auditorium 15in 60 /16 £34.00
Baker P.A. Group 75 12in 75 4/8/16 £18.00
Goodmans GR Group 12in 6 £27.50
Baker P.A Group 100 12in 100 8/16 £24.00
Baker P.A, Disco 100 12in 100 /16 £24.00
Baker P.A. Group 100 15in 100 8/16 £32.00
Baker P.A Disco 100 15in 100 8/16 £32.00
Goodmans HPD Disco 12in 120 £29.50
EMI 450 13x8in 10 3/8 | £8.00
HP Basi 18in 230 8 .£80.00

R.C.S. LOUDSPEAKER BARGAINS
3ohm, 5 x 3in, 7 = 4in. £2.650; B = 5in, 6%, £3; 8in. £4.50; 10in. £5.
8ohm, 2in. 2%in. E2.00: 3in &in, 5  3in. 6 = 4in. ¥ x 4in. 2.60
63in; 8in x 5in E3; 8in. £3; 10in. £5; 12in. £6.

16 ohm, 3in. 5 x"3%in. 6 x 4in, 5in. £2.50. 62, 8 x 5in. £3.
25 obm, 3in. 5 x 3in. 7 x 4in. £2,50; 120 ohm, 3%in. dia. £1,60.

BATTERY ELIMINATOR MAINS to 9 VOLT DC
Stabilised output, 9 volt 400 m.a. UK made with
terminals. Overload cut out. 5 x 3} x 23in. Transformer
Rectifier Unit. Suitable Radios. Cassettes. £4.50. Post 50p.

LOW VOLTAGE ELECTROLYTICS
1,2, 4, 5,8, 16, 25, 30, 50, 100, 200mF 15V 10p.

: 5OV 30p;

B0p: 25V 1 6OV BOp; 1200mF/ 76V 80p.
2200mF BV 2Bp: 25V A2p; 40V B0p: 2000mF/ 100V £1.20,
2500mF 50V 70p; 3000mF 25V 80p; 50V 85p.

F300mF B3V £1.20; 4700mF 63V £1.20; 2700mF/ 76V £1.
4700mF 40V 8Sp: 1000mF 100V E1.
HIGH VOLTAGE ELECTROLYTICS

8/450V 46p 8 + 8/450V Tsp 50 + 50/300V

46p B4 16/450V  TEp 32 + 32 + 32/325V
32/350V  TBp 20 + 20/450V TEp 100 + 100/276V

80p 32 4 32/350V @6p 150 + 200/275V
50/450v  96p 32 + 32/500V E1.B0 220/450V

TRIMMERS 30pF, 50pF 10p. 100pF, 150pF 15p. 500pF 30p.
CONDENSERS VARIOUS, 1pF to 0.01mF 350V 5p.

§2848

; 0.47 36p.
1000V 0. 1mF 26p: 0.22mF 30p; 0.47mF B0p; 1760 0.22mF 50p.
WAFER SWITCHES. 1 pole 12W, 2 pole 8W, 3 pola 4W, 4 pole 3W,
2 pole 2W, 4 pole 2W 60p ea.
TWIN GANGS 120pF E1; 500 + 200pF E£1
SINGLE SOLID DIELECTRIC 100pf, 500pF £1.50.
GEARED TWIN GANGS 25pF 96p; 365 + 365 + 26 + 25pF £1.
SLOW MOTION DRIVE 6:1 90p. REVERSE VERNIER 60p. _
VERNIER DIALS 36mm £2.25. 50mm £2.75.
SPINDLE EXTENDERS 85p, COUPLERS 86p.
NEON PANEL INDICATORS 250V, Fed 1} = | #8p. Round at 40p
RESISTORS. 100 to 10M, 1W, 1W, 20% 2p, 2W 10p.
HIGH STABILITY. }W 2% 10 ohms to 1 meg. 10p
Ditto 5%, Preferred values 10 ohme to 10 meg. 3p.
WIRE-WOUND 10 ohm to 10K 5 watt 20p.
BLANK ALUMINIUM CHASS1S. 6 x 4 — £1.45; 8 x 6 — £1.80
10 x 7 — £2.30; 12 x B — £2.80; 14 x 9 — £3.00; 16 x 6 — £2.80
16 x 10 — E3.20. All 2%in. 18 swg. ANGLE ALIL. 6 x  x {in. 26p.
ALUMINIUM PANELS — 18 .6 % 4 —45p; 8 x 6 — 75p;
14 x 3 — 78p; 10 x 7 — 86p; 12 = 8 — £1.10; 12 x 5 — 3
16 » & — £1,10; 14 x 9 — £1.45; 12 = 12 — £1.60; 16 x 10 — £1.75.
PLASTIC box with aluminium facia 61 x 33 x 2in, £1.50.
ALUMINIUM BOXES WITH LIDS
3 x 2 x 1£1.4 x 2] x 2£1.4 x 4 x 2} £1.35.
6 x4 x 2£1.60,7 x5 x 3£2.40.8 x 6 x 3 £2.50.
10 x 7 x 3£3.12 x 5 x 3£2.75. 12 x 8 x 3 £3.60.
BRIDGE RECTIFIER 200V PIV § amp 80p. 2 amp £1.00.
4 amp £1,50, B amp £2.50, DIODES 1a, 10p; 3a, 30p.
TOGGLE SWITCHES 5P 40p. DPST B0p. DFDT 60p.
MINIATURE TOGGLES SP 40p; DPDT 80p.
THE “INSTANT" BULK TAPE ERASER [ =
Suitable for cassertes and il sizes of tape resin| ‘

A.C. mains 200/240V. Post
£9.50 sz

g

Ideal all Recorders,

Tapes, Discs, Cassettes, Compi v
HEAD DEMAGNETISER PROBE £5.00.
MAINS TRANSFORMERS
Post

2-8-10-16V, 1A £250 £1°  24v21A Twice m.ogois‘."
6v A £2.00 £1 20V 1A E3,00 E1

-0-6V, 1JA £3.50 £1 20-0-20V 1A £3.50 £1
g\\;giOma £1.50 £1 20/40/B0V 1A £4.00 £2
s E180 £1  35.5.35V37A £4.50 £2

9V 50ma E1.50 £1 ZBV 1A Twica 65,00 £2

10-0-10V 2A B3.00 £ 30V 134 £3.60 £1
}2?001)0\/ £3.60 £ 30V 5A and '
12V:1<lA ma £2.00 ' 170-17V ZA £4.50 £2
112:0-12V, 2A SR8 v 1300 B
4p0el2Y £3.50 £1 34-20-0-29-34V6A  £12.00 £2

-0-15V 2A ‘B E 0237V 2A £3.80 £1

[RADIO COMPONENT SPECIALISTS

DEPT. 6, 337 WHITEHORSE ROAD, CROYDON,
SURREY, U.K.  TEL: 01-684 1665

Post 50p Minii Callers Wel. | .
. Cl_ossd ng. S_ams day despatch. ' VISA

J

e yVisa, Lists 31p. |~ -
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set moving with these new deveiopments in

advanced electrohydraulic designs for
ducation, industry and now available
the home constructor.

a5 essentiala subealas compuling,
the' lowest cast means ol acquiring that
ow prica the fobit hes tonsiderable
2ach ysng 8 servo matar and thers s
i moviiments, Conteal is by.any
-~ ihe ZXE1 beinn particularly sultabie
o the interlace, hoard 10 keep
is opersted urider’ BASIC
rerequired Thentedace
yies af amyof 1024 switch

1S a turlle-type robot which takes programming  Raobolic aup
ne two dimensional world of the VDU into the real  MICHD
nensional world Given a DC supply of 9-15V it can
a bewildering number of moves under computer
— lorwards, backwards, left and nght — with each
dependently controlled 1 has blinking eyes. bleeps
oice of two fones and has a solenoid operated pen to
orogress Touch sensors coupled to its shell return
tils environment, to (he computer for it to calculate
exploratory aclion. Hebot Il connects direclly to
tor alternalively with the universal interface board
gansion bus of a ZX81 or other computer

oly £125.00
£48,50
£2.50
peard £3.00 MICROGRASP, INTERFACE BOARD AND ZX81

printing, call to machine code routines, hexadecimal support and user-
friendly textual error trapping messages.
If computers interest you then the Cortex will expand your under-
standing infinitely more than off the shelf machines. Use it in
business, education, research or just play with the incredible
graphics capability. At Powertran we are using these machinesin
conventional roles, in product control and R & D. We shall co-
ordinate the Cortex user group and distribute software for the
TMS 9995 CPU. Complete 16 bit 64K computer kit £295.00 +
YAT. Complete 16 bit 64K computer ready built £395.00 + VAT

. comprehensive E Bus interface designed to
0= r=al world applications.

Sigh resolution graphics gives 3D simulation in 16
on 36 prioritised planes of user definable characters.
= FORTH coming inciudes this trendy language along
WOS C/PM.

components available separately with details in Nov,

< Jan issues of ETI. Software features include: Real time
“ull renumber command, buffered 1/0 to free machine whilst

Example prices and f general purpose robots
specifications ation and industry.
ef sourcg) which enables joads ol
ne system operated fronva single
maohinecan besupphed
out capable of simultaneous
s of a closed-loop feedback
or Movement sequences can
helc controller, alternatively the
&l computer via a standard RS 232C

nuous servo operation and double acting
creased torque on the wrist and arm roiatior
nicroprocessor based contr
. position interrogation
g the versatility of com
fer machine ool interfac

Genesis 5101

Cm Sﬂﬁ““" as shown in
Phoisgraph sbove
G!r-esa siot

=7 £635.50
g $orin £695.00
% Bl £1355

i sem1 £742,00
£852,00
T £1525

ive of VAT

GENESIS P102PRCCESSORBOX, HAND HELD
CONTROLLER AND CORTEX COMPUTER

GENESIS S101 AND GENESIS P101 WITH PROCESSOR BOXES
AND HAND-HELD CONTROLLERS

WORLD
LEADERS
IN
 ELECTRONIC
g KIT DESIGN
¥ AND SUPPLY
(CYBERNETIC DIVISION)
PORTWAY INDUSTRIAL ESTATE
ANDOVER HANTS SP10 3NM

Phone Enquiries (0264) 64455



Nearly 400 pages of all the most useful
components and a whole big new section
devoted to home computers and personal
software. As always the catalogue keeps you
up-to-date with the latest technology — even
our ordinary miniature resistors are now
superb quality 1% tolerance metal film, yet
they're still only 2p each. As well as our usual
quality products at low prices, now we're
offering quantity discounts too. So pick up a
copy of our catalogue now — it's the biggest
and the best!

Post this coupon now for your copy of our 1983 I
catalogue, price £1.25 + 25p p&np. If vou live outside the
UK send £1.90 or 10 International Reply Coupons. I

I enclose £1.50. I
S o - R T S I
¥ Lo | == I

ETI2/83
=

THE NEW
MAPLIN

FOR 1983
BRINGS YOU

RIGHT UP-
TO-DATE IN
ELECTRONICS
& COMPUTING

O .
N @
1 FRBORAT;';ES OF Wi H f’
NOVEmg |
| @ PRICE g1 o =R 1982

‘Send now for an _
application form — then buy
it with MAPCARD. | BTy
MAPCARD gives you real
spending power — up to
24 times your monthly
payments, instantly.

NIAPLIRN

ELECTRONIC SUPPLIES LTD

P.O. Box 3, Rayleigh, Essex SS6 8LR.

Telephone: Southend (0702) 552911/554155

Shops at:

169-161 King Street, Hammersmith, London W6 Tel: (01) 748 0926
Lynton Square, Perry Barr, Birmingham. Telephone: (021} 356 7292
284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000

All shops closed Mondays

. 7
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