p R A c T I c A L Austradis $1 35 Now Zaaland $1 80 Malsysis $4 95 IR £ 14 Line, VAT

ELECTR

JULY 1882




Genesis 100 POWERTRAN
Genesis P10 cybernetics

Hydraulic Powered Microprocessor Controlled Robots

R T e ' HYDRAULIC DRIVE
= USING SELF-CONTAINED
HYDRAULIC POWER PACK

FEEDBACK
CLOSED LOOP CONTROL SYSTEM

With prices starting below £1,000 the Genesis range of general purpose robots provide a first rate introduction to
robotics for both education and industry. Each has a self-contained hydraulic power source, which enables loads of
several pounds to be smoothly handled. The system operates from a single phase 240 or 120V AC supply ora 12V DC
supply. The machine can be supplied with up to 6 axes each of which is fully independent but capable of simultane-
ous operation. Position control is achieved by means of a closed-loop feedback system based around a dedicated
microprocessor. Movement sequences can be entered, stored and replayed by use of a hand held controller,
alternatively the systems can also be interfaced to an external computer via a standard RS 232C link.

Example prices and specifications

Genesis $101 Genesis P101

Base: 19.5” x 11" x7.5" Base: 19.5" x 11" x 7.5"

Lifting capacity: 1500gm Lifting capacity: 2000gm

Arm lift: 6.6” Arm lengths between axles: 14.0”

Weight: 29Kg Weight 34Kg

4 axis model in kit form £390 4 axis model in kit form £495

5 axis model in kit form £445 6 axis model in kit form £595

5 axis model READY BUILT £790 6 axis model READY BUILT £950

COMPLETE SYSTEMS AS SHOWN IN PHOTOGRAPH ABOVE

Genesis $101 Genesis P101

4 axis system in kit form £635.50 4 axis system in kit form £742.00
Geegis PN 5 axis system in kit form £695.00 6 axis system in kit form £852.00

5 axis system READY BUILT £1355.00 6 axis system READY BUILT £1525.00

PONERIRAN Gl As featured in this journal November '8 1-April’82 issues.

P101 Hand Held Controller.

For further details please contact:

POWERTRAN CYBERNETICS
PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3WN Telephone: ANDOVER (0264) 64455
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Colour and sound...full-siz

16Kor48KRAM... high-re:

Proven pedigree

Following the world-beating
success of the Sinclair ZX80/ZX81 -
over 400,000 sold so far — comes the
SinclairZX Spectrum. The ZX81 is,
and will continue to be, the ideal
introduction to computing - with up to
16K RAM available, and the ZX Printer.
The ZX Spectrum offers even more
computing capability, with colour
and sound, up to 48K RAM, and high-
resolution graphics.

Professional power...
more capacity...personal
computer price!

The power of the Sinclair
ZX Spectrum comes from a new
16K BASIC ROM. So, inaddition to the
features of the ZX81, the ZX Spectrum
gives you afull 8 colours, a sound
generator, high-resolution graphics
and many other features - including
the facility to support separate
datafiles.

The storage capacity ofany
computer is governed by the amount
of RAM.The ZX Spectrum comes in
two versions — with 16K, orareally
massive 48K, of RAM. Yet even the
48K RAM version costs only £175 -
compared to £125 forthe 16K RAM
model.

Many people will opt for the fuil
48K RAM from the outset, butif you
do decide to start with the 16K
version, you will be able to return
your ZX Spectrum for a 48K RAM
upgrade at a later date - at a cost of
around £60.

A growing system

Your ZX Spectrum comes with a
mains adaptor, all the necessary
leads to connect to most cassette
recorders and TVs (colour or black
and white), and two manuals. If you're
new to computing, you'lifind both
manuals ofimmense help.

Together, they representa
course inBASIC programming
from first principles to advanced
techniques. But if you already
have experience of computers,
you can skip much of the ground-
work, and move straightinto the
colourful world of ZX Spectrum
professional-level computing.

Either way, you don't have 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
extra on-line storage, plus an
RS232/ network interface board.

Sinclair

The ZX Printer — available now

Designed exclusively for use
with the Sinclair ZX range of
computers, the printer offers
ZX Spectrum owners the full ASCII
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 withoutthe
need for further instructions. Printing
speed is 50 characters per second,
with 32 characters per lineand
9 lines per vertical inch.

The ZX Printer connects to the
rear of your ZX Spectrum and a roll of
paper (65 ftlong x 4 in wide) is
supplied, along with fullinstructions.
Further supplies of paper are avail-
able in packs of five rolls.

RS232/networkinterface board

Foraround £ 20, this interface—
available later this year—will enable
you to connectyour ZX Spectrumtoa
whole range of printers, terminals and
othercomputers. The astonishingly
low price is possibie only because the
operating systems are already
designed into the ROM.




e moving-key keyboard...
solution graphics...

ZX Microdrive - coming soon

Designed exclusively for use
with the ZX Spectrum, the new
ZX Microdrives will revolutionise
personal computing.

Each Microdrive can hold-up to
100K bytes on a single interchange-
able microfloppy - with a transfer
rate of 16K bytes per second. And
you'll be able to connectupto 8
ZX Microdrives to your ZX Spectrum -
they're available later this year, for
around £50.

Professional performance
for only £125 — how's itdone?

Quite simply, by commitment
and design. TimexandICL are
adopting Sinclair technology and
Sinclair BASIC underlicence for
future products. Sinclairis now
worldleader in personal computer
production.

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 vari-
able 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 horizont-
ally x192 vertically, each

individually addressable for true
high-resolution graphics.

ASCIl 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 and MERGE for programs
and separate data files. i
Sinclair16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.
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Double-manual system forthe ZXSpectrum -
slim introductory manual takes beginners
through to programming proficiency.
Advanced manual smoothes the way
through difficult, complex programs.

e

Connect up to eight ZX Microdrives to your
ZX Spectrum. Each holds up to 100K bytes on
any one microfloppy. Each can transfer at
16K bytes per second - with an average
access time of 3-5 seconds.

B

The proven ZX printer - full ASCli character
set, printing at 50 cps, with 32 cpland 9 lines
per vertical inch. Reproduces exactly what's
on the screen at the touch of a button.

ZX Spectrum

Available only
by mail order
and only from
sSir—l=ir

Stanhope Road, Camberley, Surrey, GU15 3PS.
Tel: Camberley (0276) 685311,

ZX Spectrum software: how good and how soon?

The ZX Spectrum uses an enhanced
version of Sinclair BASIC, fast becoming a
world standard, and unlikely to be
superseded. Unique features, such as one-
touchkeyword entry and syntax checkand
report, are increasingly attracting software
originators.

Building the software library is
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The SinclairZX Spectrum can handle.
sophisticated games programs with high-
resolution colour graphics and sound.

CORNERSHOR CHOCSH. LTD.
Monthly takings 1882
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A range of business software will soon be
available, covering both specific applications
(eg stock-control and payroll) and general
business management systems (eg matrix
models).

already far advanced, and a complete
catalogue will be available in the next few
months. Subjects will include sophisticated
games, education,‘housekeeping; and
business management.The more complex
packages can, of course, be used to their
best advantage with the full 48K RAM
version ofthe ZX Spectrum.

This major advance in computertechnology
maintains Britain's world-beating position in
the field of personal computers.

Sirci=ir—

This second generation of Sinclair personal
computers demonstrates continuing
commitment. Advanced technology made
the ZX80/ 81 family a price breakthrough:
advanced technology makes the ZX Spectrun
a breakthrough in price and performance.

How to order your
ZX Spectrum
BY PHONE-Access, Barclaycard
or Trustcard holders can call
01-200 0200 for personal attention
24 hours aday, every day.

BY FREEPOST-use the no-
stamp-needed coupon below. You

l;: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR.

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 wantyou to be satisfied
beyond doubt—-and we have no
doubt thatyou will be.

Orde—rl
Total
£

Please tick if you require a VAT receipt[_|

*lenclose acheque/postal order payable to Sinclair Research Ltdfor£
*Please charge to my Access/Barclaycard/Trustcard accountno.

Qty Item Code Itemsprice
| Sinclair ZX Spectrum 16K RAM version — 100 125.00 |
I SlnclaerXSpectrum 48K RAM verS|on 1017 175.00 l
Slnclalr ZX Printer B 2] e 59.95
I Printer paper (pack of5 roIIs) 16 11.95 |
Postage and packmg orders under £100 28 2.95
I orders over £100 29 4.95 I
TOTALE_ |

*Please delete/complete as applicable. | | S T |
Please pnnt
Signature
| Name: Mr/Mrs/Mlss ' o | ] O ) e
Address | = \ ‘ 0 O e |

[

) O

L L Ll 1 L | PRE807|
FREEPOST - no stamp needed. Prices apply to UK only. Export prices on application.

St



Sinclair ZX Spectrum-technical data.

Dimensions

Width 233mm
Depth 144mm
Height 30mm

CPU/memory

Z80A microprocessor running at3.5 MHz.
16K-byte ROM containing BASIC interpreterand
operating system.

16K-byte RAM (plus optional 32K-byte RAM
oninternal expansion board) or 48K-byte RAM.

Keyboard

40-moving-key keyboard with full upper and
lower case with capitals lock feature. AllBASIC
words obtained by single keys, plus 16 graphics
characters, 22 colour control codes, and 21 user-
definable graphics characters. Allkeys have auto
repeat.

Display

Memory-mapped display of 256 pixels x
192 pixels; plus one attributes byte percharacter
square, defining one of eight foreground colours,
one of eight background colours, normal or extra
brightness and flashing or steady. Screenborder
colour also settable to one of eight colours. Will
drive a PAL UHF colour TV set, or black and white
set (which will give a scale of grey), on channel36.

Sound

Internalloudspeaker can be operatedover
more than 10 octaves (actually 130 semitones)via
basic BEEP command. Jack sockets at the rear of
computer allow connections to externalamplifier/
speaker.

Graphics

Point, line, circie and arc drawing commands
in high-resolution graphics. 16 pre-defined
graphics characters plus 21 user-definable
graphics characters. Also functions toyield
character at agiven position, attribute atagiven
position (colours, brightness and flash) and
whether a given pixel is set. Text may be written on
the screen on 24 lines of 32 characters. Text and
graphics may be freely mixed.

Colours

Foreground and background colours,
brightness and flashing are setby BASIC INK,
PAPER, BRIGHT and FLASH commands. OVER
may also be set, which performs an exclusive-or
operation to overwrite any printing or plotting that
is already on the screen. INVERSE willgive
inverse video printing. These six commands may
be set globally to cover all further PRINT, PLOT,
DRAW or CIRCLE commands, or locally within
these commands to cover only the results of that
command. They may also be setlocally tocover
textprinted by an INPUT statement. Colour-
control codes, which may be accessed fromthe
keyboard, may be inserted into text or program
listing, and when displayed will override the
globally set colours until another control codeis
encountered. Brightness and flashing codes may
be inserted into program or text, similarly. Colour-
control codes in a program listing have no effect
onits execution. Border colouris setbya
BORDER command. The eight colours available
are black, blue, red, magenta, green, cyan, yellow

and white. Alt eight colours may be presentonthe
screen atonce, with some areas flashing and
others steady, and any area may be highlighted
extrabright.

Screen

The screenis divided into two sections. The
top section - normally the first 22 lines —displays
the program listing or the results of programor
command execution. The bottom section -
normally the last 2 lines — shows the command or
program line currently being entered, or the
program line currently being edited. It also shows
the report messages. Full editing facilities of
cursor left, cursor right, insert and delete (with
auto-repeat facility) are available over this line.
The bottom section will expand to accept acurrent
lineof upto 22lines.

Mathematical operations and functions

Arithmetic operations of +, —, X, +, andraise
to a power. Mathematical functions of sine,
cosine, tangent and theirinverses; naturallogs
and exponentials, sign function, absolute value
function, and integer function; square root
function, random number generator, and pi.

Numbers are stored as five bytes of floating
pointbinary - givingarange of +3 x 10710 +7
% 10% accurate to 9% decimal digits.

Binary numbers may be entered directly with
the BIN function. =, >, <, >=, <= and <>may
be used to compare string or arithmetic values or
variablesto yield O (false) or 1 (true).Logical
operators AND, OR and NOT yieldboolean
results but will accept 0 (false} and any number
(true).

User-definable functions are defined using
DEFFN, and called using FN. They may take upto
26 numeric and 26 string arguments, andmay
yield string or numeric resuits.

Thereis a full DATA mechanism, using the
commands READ, DATA and RESTORE.

Areal-time clockis obtainable.

String operations and functions

Strings can be concatenated with +. String
variables or values may be comapred with =, >,
<, >=, <=, <>togive booleanresults. String
functions are VAL, VAL$, STR$ andLEN. CHR$
and CODE convert numbers to characters and
vice versa, using the ASCll code.

Avery powerful string slicing mechanism
exists, using the forma$ (x TOy).

Variable names

Numeric - any string starting with aletter
(upper and lower case are notdistinguished
between, and spaces areignored).

String-A$t0Z$.

FOR-NEXT loops - A-Z.

Numeric arrays - A-Z.

String arrays - A$t0 Z$.

Simple variables and arrays with the same

‘name are allowed and distinguished between,

Arrays

Arrays may be multi-dimensional, with
subscripts starting at 1. String arrays, technically
character arrays, may have their last subscript
omitted, yielding a string.

— | g [ — | |
ZX Spectrum

Sinclair Research Ltd, Stanhope Road, Camberiey, Surrey, GU15 3PS. Tel: Camberley (0276) 685311.

$s

Expression evaluator

Afull expression evaluator is calied during
program execution whenever an expression,
constant or variable is encountered. This allows
the use of expressions as arguments to GOTO,
GOSUB, etc.

ltalso operates on commands allowing the ZX
Spectrumto operate as acalculator.

Cassetteinterface

The ZX Spectrum incorporates anadvanced
cassette interface. A tone leader isrecorded
before the information to overcome the automatic
recording level fluctuations of some tape
recorders, and a Schmitt trigger is used toremove
noise on playback. )

Allsaved informationis started with aheader
containing information as to its type, title, length
and address information. Program, screens,
blocks of memory, string and character arrays
may all be saved separately.

Programs, blocks of memory and arrays may
be verified after saving to confirm successful
saving.

Programs and arrays may be merged from
tape to combine them with the existing contents of
memory. Where two line numbers orvariables
names coincide, the old one is overwritten.

Programs may be saved with a line number,
where execution will startimmediately on loading.

The cassette interface runs at 1500 baud,
through two 3.5 mm jack plugs.

Expansion port

This has the full data, address and control
busses fromthe Z80A, and is used to interface to
the ZX Printer, the RS232 and NET interfaces and
the ZX Microdrives.

IN and OUT commands give the I/Q port
equivalents of PEEK and POKE.

ZX81 compatibility

ZX81BASIC is essentially a subset of ZX
Spectrum BASIC. The differences are as follows.

FAST and SLOW: the ZX Spectrum operates
atthe speed of the ZX81 in FAST mode withthe
steady display of SLOW mode, and does not
include these commands.

SCROLL :the ZX Spectrum scrolls
automatically, asking the operator “scroll?” every
time a screenisfilled.

UNPLOT: the ZX Spectrum can unplot apixel
using PLOT OVER, and thus achieves unpiot.

Character set: the ZX Spectrum uses the
ASCll character set, as opposedto the ZX81 non-
standard set.

ZX81 programs may be typedintothe ZX
Spectrum with very little change, but may of
course now be considerably improved. The ZX
Spectrum s fully compatible with the ZX Printer;
which can now print outa fullupper and lower
case character set, and the high resolution
graphics;using LLIST, LPRINT and COPY.ZX81
software cassettes and the ZX 16K RAM packwill
not operate with the ZX Spectrum.




How the ZX Spectrum
compares with other personal computers.

ZX BBC micro VIC ATARI T TRS 80
Spectrum modelA 20 400 99/4A Colour
Guide price —basic unitinc. VAT £125 £300 £190 £300 £300 £450
Standard RAM 16K 16K 5K 16K 16K 16K
Standard RAM available using high-resolution
graphics 9K 3K N/A 7K 14K* 10K
Maximum RAM 48K 32K 29K 32K 48K 32K
Sound generator % % % / v 4
Colours available 8 8 16 16 16 9
Maximum colours on screen at one time 8 4 16 5 16 8
FLASH v v
BRIGHT-orequivalent % 4
High-resolution graphics (> 40000 pixels)
available for PLOT & DRAW v v % 4
User-definable graphics characters v v
Full upper/lower case ASCII v % / v
User-definable character set v/ v v / v
Screendisplay (columns x rows) 32x24 40x 25 22x23 40x24 32x24  32x16
Auto-repeat on all keys v % v 4
Cassette interface for all normal recorders v % 4 v
Baud (data transfer) rate 1500 1200 300 1200 450 1200
LOAD & SAVE v v v v v v
VERIFY v v v v
MERGE 4 v

*But PLOT & DRAW not available

Elegant, effective, unique-the ZX Spectrumdesign.

‘Less than half the price of its elegant. What may not be so faster, supported by a VERIFY
nearest competitor — and more obvious is thatit also provides facility.
powerful. more power. ‘And it employs a dialect of
‘The ZX Spectrum has more BASIC (Sinclair BASIC) already in
‘These two pictures show how usable RAM, and higher maximum  usein over 400,000 computers
it'sdone. On therightis the PCB RAM. worldwide.
from the BBC Model A Micro- 'It offers twice as many colours ‘We believe the BBC make the
computer. On the leftis the PCB on the screen at any onetime, plus  world’s best TV programmes—-and
from the ZX Spectrum. a colour brightness control. It also that Sinclair make the world's best
‘It's obvious at a glance that offers user—definable graphics. computers!
the design of the Spectrum is more ‘[t has data transfer rate 25% —Clive Sinclair.

i

Above left: internal layout of Sinclair ZX Spectrum.
Right: internal layout of BBC Micro Model A.

The illustrations are to the same scale, and
demonstrate the rate of advance in micro-
computer design. The ZX Spectrum uses
just 14 chips to provide more power and
more user-available RAM.
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CONSTRUCTIONAL PROJECTS

ACTIVE SPEAKER SYSTEM by J. Macaulay .. .. o .. .. B 16
High quality speaker design

AUDIO TEST SET Part 1 by Michael Tooley BA and David Whitfield MA MSc " n 26
Designed specifically for testing and setting up a wide range of audio equipment

INSTRUMENT TUNER by Stephen /bbs .. o < L = .. = 32
Five octaves of accurate tone generation

MICROSYNTH Part 2 by A. R. Bradford MSc nE 5 Lo -, ) . I 38
VCOs, VCF, VCA, power amplifier and power supply

AUTOMATIC SIGNAL SWITCHING by Andrew Parr . o oal o .. 42
Two-aspect colour light control

AUTOMATIC DIAMOND CROSSING CONTROL by Andrew Parr -, o ¥ 5 e a7
Safety interlock for a dangerous junction

INFRA-RED TAPE CONTROL by Chris Lare o% .- - i ! o .. .. 56
Remote control recording and replay

VERSATILE CAR ALARM by Michael Tooley BA fld ;. ; 5. ok 4 4 62
Protect your car . . .

BURGLAR DETERRENT by R. A. Penfold N ] .. .. .. .. I 68

... and your house

GENERAL FEATURES

SEMICONDUCTOR UPDATE by R. W. Coles v - 4 e .0 5. S S 24
Featuring: MF10 CA3300D SA6000

MICROBUS by D.J.D. 4] o . P .. » =, a L .. 50
Life—Dice Puzzle—Drawing Stars

INGENUITY UNLIMITED . 3 -8 5 1. .. ¥ B 5 4 - 54

Invaders 127-—Car Alarm

NEWS AND COMMENT

EDITORIAL i 4 X 2 L .. x . .. s g - 11
NEWS & MARKET PLACE - & 2 R e B e X 2 12
Including Countdown and Points Arising

BAZAAR ul 15 .. 1 . .. .. A : ..21,46,52,61, 71
Buy, sell and swap service for readers

INDUSTRY NOTEBOOK by Nexus o 8 o - - o . = : 23
News and views on the electronics industry

SPACEWATCH by Frank W. Hyde .. ip 1, . 't A = - 35
Review of the latest shuttle fiight

SPECIAL OFFER—CASSETTES .8 e .. e . . o : . 53
Regular bargain offer on high quality cassettes

PATENTS REVIEW - d p= o b s a . - - AP . .. 72
Audio ideas

OUR AUGUST ISSUE WILL BE ON SALE FRIDAY, JULY 9th, 1982
(for details of contents see page 25}

€ IPC Magazines Limited 1982. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable. We
cannot, however, guarantee it, ahd we cannot accept legal responsibility for it. Prices quoted are those current as we go
to press.
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35V: 0. 1y,0-22, 0-33 15p; 0-47,0-68, 1-0, 1-5 16p; 2-2, 3-3 | 5KQ-2MQ single gang D/P switch np Ba(pEsuoe o5 08 < dog00/ L3
18p; 4.7, 6.8 22p; 10 28p;  16V: 2.2, 3-3,18p; 47, 6:8, 10 | - 5KQ-2M0) dual gang stereo 88 HBlies ez 1o0] 2Tx37s. | ol oNaoause 10|la0ats 285
18"52‘383:,9532%732 3:130%7 409, 100 76p; 220 88 10V: | 1W Wire-wound 500-20K ‘I'ISp 12| MPSU56 60 ZTXBZO/ZG 30|2N4069 45] 40412 90
O L CTIOMETERS 18} 0C23/26 '170] ZTX341  30|2N4427 80| 40467 130
SILVER MICA( F) SIEMENS multilayer miniature | .25\ | d linear values 60mm track 30| OC36 75 ZTXSOO/I 14[2N4859 78| 40468 85
6.8, 82 10,12, 55 5KQ-508 sns.m?a values racl 25{ 0C41/42 75} ZTX502/3 18} 2N4871 55| 40594 105
1a 22 ., 33, 3. 47" 507 | Fev T oF. 1"5 202, anabanz || SEEESOOKD Single gang 1102 28{ 0Ca4 75| ZTX504 = 25|2N5135/6 20| 40595 110
1 de o ea o150 | el T . Bloce o minen dee (e
180 each’ 18n." n 3 n, 470 8 ;
220, 250, 270, 330, 360, 35n, Ao conap” & oGV TER S 32{ 0C76 50| 2N696  30|2N5179 45|40673 86
390 (470,600, 800 & 100V 100n, 1200, 10p; 150n| ©-1W 50 ““M"A'"'F‘ﬁ‘ f“‘"‘l,z" 35| 0CB1/82 50| 2N697  23{2N5180 45 40371/2 a0
B20) 21p sach 8 220n '13p; 330n 18p;{ 0-25W 1000-3-3MQ Horiz larger F 42| 0C83/84 40| 2N698 40| 2N5191 78
1ooo 1200, 1800 30p sach 47 n_23p; 680n 30p; 1wF| 0:25W2500-4-7MQ 40| 0C170/1 50| 2N699 48| 2N5194 80
3300, 4700 80p each | 34p; 242 go.:. PveCISIonCermeHWIOOO-‘OOK 909 as| 0C200 50{ 2N706A 19|2N5305 24
EEETORS =N stan, Minl- 30| TIP29A 36| 2N708 19| 2N545 30
MYLAR Film CAPACITORS POLYSTYRENE Caps: | g4,rq, 5%, Clvbon - o -m;zsc 3 %“3‘3’5 3% gmg:ga/s gg
100V: 1nF, 2n, 4n, 4n7, 10 6p | 10pF to InF RANGE 1-99 100+ e N g
SnF, 22, 30, 40, 47 to 12nF 10p TIP30C 58| 2N930  20|2N5777 45
16nF, 22, 30, 4 n 7p 0-25W202-4 M7 E24 2p ip TIP31A 45| 2N1131/2 24}2N6027 32 Accer
§6nF, 100, 200n 9p ?‘zw ;gg?w E!; 2p ;n 105|TIP31C 55| 2N1303/4 65[2N6109 60
SRR e T Sound Generator iC 2% Metal FIImO|OO-I‘M .: ‘: TIP32A 48 §N|305/7 go ggﬁ;?g zg
ﬂa'%e gk 08 GOpF AYRSERIY £6| 1% Metal Fim510-1M Bp  6p RACEC  S9J2N1808 e
10n 22,33,47nF Special Booklet for 100+ price applies to Resistors of [ g LS47 38 51 i
100n#/30V 7p; 220 '\/SVGP- above £2.50 | each type not mixed values. " ;:};’3 g Ls48 45 tg;g; 35 :8;3 ;g :ﬁg
LINEARIC's | LC7130 340 | NE531 40 [ TLO72CP 50 |6802 400 l I 74175 55 tgg? ?2 t5§§3 ;:
555CMOS  BO 150 | NES43 225 | TLO74CN 100 [6803 850, 7444 90174176 40| 554  14{ 5260 22
202 5 48 | NE544 210 | TLO81CI 25 (6804 160 | | 7445 55174177 45| S66 LS261 138
7oscspm 95 | NESS5 16 [ TLOB2CP 45 (6805 €70 1348 Series | 7496  65(74178 80| 353 1S266 20
85 | NES56DB 45| TLOS83CP 75 16808 220 | 54500 38 | 21447 74179 80| 573 L5273 6
7 S | NE560 325 | TLosaCP 95 |6809 895 | Joe 5 [7448  as|74180 40| 572 15275 225
747c149m E561 395 [ TLO9ICP 55 |6810 120 (74504 40 |3450  16|74181 115|275 13579 138
748C8 NE5628 410 TL170 s0 6821 128 | 0832 139 | 7451 16|74182 60| (376 L5280 180
564 420 | UA2240 120 |6840 ar2||| 0 |7453 16174184 901578 LS283 40
NES6SA 120 | UA78540 230 [6843 €12 (745133 60 17464 16|74185 95,283 LS290 45
NES66 155 | UAA170 170 [6845 750 { 745138 180 (7460 1674186 470 | 2g5 LS293
NE567 140 | UAAIBO 170 |6847 850 | 745168 195 17470  35|74188 290|386 L5296 150
NE570 425 | UAA1003-3 936 | 6850 745188 210 17472 26|74190 50,300 L5298 9
NE571 420 | ULN2003 85 |6852 256 [ 745189 158 |7473 26(74191 50| (391 18299 270
NES534 125 | ULN2004 90 {6875 500 745194 320 17474 24(74192 50| 392 LS300 175
RC4136D 69 | ULN2283 100 {8080A 350 (745201 350 |7475 40[74193 45| 593 LS302 175
$5668 245 | UPC575 350 |8085A 550 745225 525 17476 30/74194 50| 395 L8320 270
90 | 745241 390 | 7480 48)74195 50| 396 15323 195
90 | 745262 B850 [7481 12074196 50| 5107 15324 168
90 (745287 300 |7482 65(74197 50,3109 LS325 295
¢ 475 | 745288 210 17483 4074198 90| 3112 18326 240
125 | 745289 290 17484 7074199 90| 5113 13327 240
AY-5-1317A630 £25 745301 000 17485 9074221 60{ 3114 5347 95
AY-6-40070520 170 745365 000 | 7456 2474248 120] 3122 L3349 13
AY-5.8100 775 a25 | 02477 a25 |7489 20574247 120115123 B
7490  21|74248 120
175 2001745472 1150 | 7491 3674249 120 18135 0
VI 250 25 17492  26[74251 65| 5126 L
86 250 (745571 620 17493 2674259 160 (3132 L€
& 320 0 ———— (7494 35|74265 55| 5133 L
799 (75 Series | 7495 3574273 150 | (2135 L
296 | 75107/8 95 | 7496 40174276 120 | 5138 L
800 | 75110 90 | 7497 95174278 110 5139 L
99 (76150 125 [74100 80]74279 60| (5125 L
1860 (75154 150 |74104 5074283 60] 5147 L
1 75182/3 93 [74105 55174284 1998|5148 L
350 |75188/9 65 |74107 25|74286 193] 3181 X
INA234E 99 (75322~ 140 |74109 25]74290 105 |,3¢83 Ir:
T, aB|70, 8 o iz g g
4297
CO’VI'E,UTER AM26LS31C 12575454 . 85 74112 170| 74398 100 13122 7
s AM26LS32A 75491/2 74351 1951 3157 ¥
Mo M g wlise o)t
. s
| AY-5-2376 TTL 7400 o5 S5t es i
FD1771 1Ls162 L
FD1791 1S163 L
LS164 L
{L5165 L
LS166 L
INSBO60N '.: }?8 5
INSB154N 173 L
174 L
175 L
L
C

ICLBO38CC
ICL8211 3
ICM7204 o]
ICM7205 1150
ICM7207 475
ICM7215 1050
ICM7216A 1950
ICM72168 1950
ICM7216C 1950
ICM7217A 0
ICM7240 300

(CMOS 2114)
4816A-120ns
4864-3 64K
6116-150ns
6116L-150n
6502 CPU

6503
6504-250
6521

6522 VIA
6530 RRIOT

ART
LC?120 Z80OA DART 450

74167 150
74120 125
74172 275
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SPEAKERS OPTO ELECTRONICS | 0.5” LIQUID SPECIAL OFFER DIL SOCKETS WATEORD'S
80, 0-3w, 27 2-25%, 2:5%, | LEDS including Clips CRYSTAL (TEXAS) ) A a
3 e ' “80p | TIL209 Red 3mm DISPLAYS 1+ 25+ Low  Wire Ultimate Monitor IC.
0-3W, 2-5" 400 640 or TIL211 Green 3mm 3; digit 550 14 . profile wrap
oo 80p TIL212 Yellow 4 digit 650 NES555 16p p 8 pin 8p 25p i ' ]
DF e G o il 6 digit 2114L-3 87p 80p Jaoin }g: 2;: A 4K Monitor Chip specially designed tg
.2" L , Amber pin
DI??QES 15 :::;?rffi.gas gezclanegula:nLEDswim 2114L-2 87p 80p 18 pin 16p 52p | produce the best from your: Su%erbgar&
twopartclip. R, G & Y 25632 395p 365p 20 pin 22p  80p | Geries | & |l, Enhanced Superboar
BA100 15 (plasllccase) 32 bin 25p  70p A=A Berk I
2yieg’ _izaifiacbvamiizo||iopcebiel E0s Lo 2716 225p 205p | 2250 %3P 7ob | UK101. As reviewed by Dr. e
Bvi2] 13| 1800V 33 | 0.2 Flashing LED Red 2732 400p 375p | 2gpin  28p 80e | Practical Electronics, June 1981.
CRO33  250| 1A/600V 34 | O-2° Bi colour LEDs 4116 80p 2(7)89 gopnl  13Cp P | Price only £15.00 + 50p P&P.
o 49 2a50v - 35| Red/leen 4816-120ns  225p p
il
8:% :g "2’?//388\6 ﬁ 8.';?"42;.’;:, LEDs 6116-150ns  420p 390p | ziF DIL SOCKET - IDC CONNECTORS (Speed block lvpe')’c &
Red/Green/Yellow way
SIS 1laNeooy 88 | meacresniuion 652021 150p 128p | 2wy e o 2 Gl el T
oaso  'a|&naoov 82| iban ",‘"anﬂe"(“"“',” optoswitcH | 6522 350p 320p | 4o way 975p Pins " Pins  Female Sm  Angle
TIL32 infra Red {emit, PR s
ond% 8 EA AT SFH205 (detecto) 91 TIL139 170 DIL PLUGS 2x5wsy 90p 99p| 85p| 80p esp
0A200 8| 10A/%600V350 | TIL78 (detector 52 Siotted similar PSON PRINTERS {Headera) 2x8way 130p 150p{110p| 70p 78p
o TIL38 a5 EPSON Pins  Solder IDC| 2x10way 145p 166p|125p| 80p 92p
0A202 8| 25A/200v240 g2 10RS 186 ” Feed iy M Agte e | e g20
1Na18 B Ene s ;:":%0 90 | ALUM.BOXES & Migul e Hgcton Regd :g :3: 120: %:Em: zosg 236: 1699 | 110p 135p
}Nié&/z : 5:,111%4 28 m.m Dl.plav. aIx2x1* 65 9x9 matrix, 80 column, 80 | ,, 88p  170p | 7 x20wey 220p 250p |130p 125" }3‘5"’
1N4003 6 }'ggz SR 15 | ax2yx2r s CPS, Bi-directional, Centro- | 40 250p 2650 | 2x25way 235p 270p|200p | 150p 175p
4/5 6 | " § .
nggsﬁ 7| 2ENERS | DL704 -3" C.Cth 99 | 4x2§x24* 103 nic Interface. Baud Rate s U EURO CONNECTORS
1N4148 4| Range: 2V7 to | DL707 -3 C.Anod 99 | 4x4x24" 120 110-9600 £315 | BB e Angle
1N5401 15| 33V 400mw | pL7a7 -6" ¢ Cathod. 180 1 5xax2 105 - . { :3: ol G N Pl X ?ggkpel Plug
1Nba0a) LB 8p each ;%[?3'299:, 2 120 | 5x2ix14" 90 | @ MXBOFT Friction & Tractor | 1o 12p 22p gm::guznz woy  so0h 3306 az8p
1N6406 7| Range  3V3 10 a0 | 5x2#x23" 130 Il the MX8OT | 20 25p P 260 3350  350p
1N5408 19| 33V 1 3w -3” Green C.A. 1 Sxdxil" 99 Feed plus all the 56 35p 52p | DIN 41612 2:3x32 way p 333 s
1544 9 16peach | +1-3” Redngre;nd ;:2 5:4’;23 R features £340 | 45 55p 70p | DIN416123x32way  280p P 4
15921 9 Bargraph 10 seg. Re: 3
h 3916 520 | 6x4x2" 120 . . i ]
SMS% % x&g;f{’fes n xaxy 150 | @ M)‘(80FT2 facfs (hioh, rech ‘D' CONNECTORS TRANSFORMERS (()f_“ga\',"%g',‘“"}\-.zfgg‘loz‘c
BA/BO0V_ 65| MvaMits 158 FERRIC CHLORIDE 7x5x3" 180 lution grapfics plus all the § & o {Cannon type) ey S i 98p
Ba192s 381 1mwbaganhydrous OOl 210 MX8OFT features £345 | ¢ ider Buckat Covers| BVA: 2xBV--5A: 2x9V--4A; 2x12v03A
5 PSS 30105 43| 1380 + 50008 :gx;*’é? 32 Plugs Sockete plastic e e a2 re V-2 212 5A
X 7%
. 145p L aA 29
ALO ETCH RESIST 12x5x3" 260 9way 96p  125p 2x15V- |
B0 [THAEE | rmssmonts oo | 1enr 55 Buy with |3 i 10 1R | U Ay ss s ranonan oL
Thvrino(;\s/ o 32//‘003 gg 'en + Spare tip P ANTEX Uy wi g;x:; zso: asa: 1990 32¥.1é¢\ 12v~1 R Ao
0-8A-10 3A/400 . = o
SNV3%0V 38| 3weoov 85| coppem CLAD BOARDS | Soldering TR | - ce e sova; 2x6y- 4;2xx R e
100 Fib ,Single- ouble- A -
52//608‘/ 43 87/400V 1!‘52 Glass ST s‘siged 9~5'x88-55' Irons 25way 200p  245p 100va: 213 \ﬂ&v ozt)a(;: 4\/4_%9 {60p ggpf
8A/300V 60| 8A/800V * % 6" p Op p C15W 450 Ins {righ ie) d o
o | ey 1) Sl W WS s, | | PR, | PRl
CCN15W
13Na00y 135 | 124/800V135 | vEROBOARDS 0-17 | VQ' Board 150 | x25w 200 JUMPER LEADS Ribbon Cable Assembly
12A/800V 188 | 16A/100V103 Clad  Ploln | "DIF" Beard 330 | Sonabits 85| Just phone |amone. | ECEEONNECTORS | JUMPER LEADS,
8T106 1501 16A/400V105 | , x3}" 73p 52p| Vero Strip 144 5 P o : 156 Single Ended Lead, 24* lona -
g‘:’éég 1gg ;gzggggfgg 2{x5* 83p — | $100 Board £14 | Elements fsg your order Plugs 2x10way —  135p Length 14 pin :2591 g:opln oicky
334x3}" 83 — Iron stands e|24 way 2x15way — 140p 24 145p P P
IR Ll snt g S [e— ayg | HootShunt 30 :‘"::9:_":: EEE 2x18 way 180p 1459 Double tndedLeads
M 3; 525 i"'%l 32" g gfg’e:mk 3;0 R ST 3:3% 32” ;?932009 12 198: 215p 315p  490p
3NZ06a 38| 728000 120 | marrroonts s0p Eurcbreadboard 820 |gas & SMOKE e [Baway | |2y e e 2 T 7o 2;2,,
5 ifitgrar LTRASONI w. %30 way 245p —
- R OUBEraON B nearionToo) 1625 | SuperstripSs2 €13 | DETECTORS TRANSDUCERS | Contronics 2x38 way 295p — D "EADE" gOCKETsJ“’“"“" SeaosiZte
TGS812 & Paraliel 2x40 way 315p — 260 300p
PINS d Spool 310p 813 575| 40KHz Transmitter & |geq 2x43 way 395p — 1end 160 200p P
21!?(: 28 %88 3;33 g:a'r‘eowwiry:g;g)l?;gpa;n pc'gcrmbs 6p ea. Sockets 40| Receiver 395p/pair 2 2x75 way 550p — 2 ends ZBOp 370p 480p 525p
w ‘ RSAL
COMPUTER CORNER VOLTAGE REGULATORS | SRYSTALS 100 ATFORD’'S UN||:|I§Y§TEM
1A +ve 3 100KHz
@® VIC 20 MICROCOMPUTER. Connects directly ?\zlv ;g(‘)g ::2: ;g?g gg: %885:’ ggg MICRO EXPANSIO
z . . .
to a colour TV. 5K RAM expandable IOE::ZG'; 18V 7815 145 7915 2200 i 298 | Designed by Watford _ElectEromcs,‘ thlssexttremely
PET type graphics. i 2 = e satile and economical Expansion System as
. 1A T0220 Plasnc Casin 1-28MHz 392 | versa 2 »
® [EAGONTEIE MR WEZ 0 ineludinguaiiee 6 v 705, T8 s0p 7%?3 S5 | 18MHz 395 | o hlished in E.T.I., starting from Dec., 81 issue,
programme Cassette. £33 tev Iaic G 7915 3% | 1.8432m 220 | offers a low cost flexible expansion facility for
) . N 0 P a h
@® EPSON MX Series Printers. Full range available. ;8V ;g;g gop gggn;iezM 231 zx81, UK101, SUPERBOARD, ACORE‘
ils. mA T032 Pl f'c Casin M 150
poUlPEERg Gy | e s e “Yelos eop | 32188¥ 13| ATOM, PET, TANGERINE, VIDEO GENIE,
® SEIKOSHA GP100A - Unihammer Prmten;l S¥ ;gtgg ggp ] 3.6864M ::gg VIC 20.
P = ; 1
ooy IR bl cl':'ar%_cte;s asfvgz: 12v 78112 30p 7912 80 | {03, 230 | The Motherboard (Interfaces with the Computer}
[ S e géap(:ucs L gioo] 15V 78LIS 30 75Lis eop 38039 m 200 | has capacity to accept up to five daughter cards
rface standar
SOFTY.2 Ae ovinwed i PE Septomoer 1951 (43800 138 e s | S I S0 oo praiiod for even more daughir
E ?&FTch;mpletsere\xcroprocessor development| LM305H 140 [M317K agg 2}223’13”& ggg cards. All PCBs are of Computer grade finish an
V/5A §50p LM317P : s
system for Engineers & Beginners. New powerful 32:85,2 u/, P IM323k 500 | &.OMHz 120 | are supplied in Kit form. e e
justiuetion. SACCHEMAgay-i8dgin- S notd dra-“ e 225vie  tmiss 239 8%2‘52”%’4, 53 | Just look at the expansion possibilities:
EPROM. Supplied fully built, tested & enclosed in| 79HG -2 7asp T8A6258 76 | 7.0MH 120 | MOTHERBOARD — Accepts up to five Daughter
black ABS case. Price incl. encapsulated plug in 7 |68MH1 it: £36.50
£ ’ HES 768MHz 200 | Card Full Kit: £36.
i R s e 2oM, 12| SOUND CARD — Utilising up to three AY-3-
® VIDEO MONITOR 9" fully cased. B&W. Fully suDE 250V TOGGLE 2A 250V | 8- 08333;:1 3&;: SOUN D - g up fc ¥
ly £79| 1ADPDT SPST 0| s 8910 Sound chips. (one supplied with every Kit
guaranteed. Excellent value for money at only AN Sea BPOT aa | 9.00MHz 200 it: £24.95
i ADPonfon/on 40 4poleonoff 54| 9.375MHz 350 Full Kit: .
® TEX EPROM ERASER. Erases up to 32 ICs in| + 10.0MHz 175 - hi thi
15-30 min £33 pusH BUTTON 10-7MHz 133 PIO CARD - Using two 6520 PIA ¢ |pz,_ is
3 ‘ 3 toaded SUB-MIN 10-24MHz 2 . inter driver,
® TEX EPROM ERASER with integral 30 min.| Fhrng iosde TOGGLE 12.0MHz 290 | Board offers Centronics paraliel prin -
ic ti £45| Momentary 6A Shshangeover B0 | 12-928MHz 300 | yiqital to analogue converter and a host of other
Electronic timer SPDT clover 99 | SPSTono 54 ( 14.31818M 170 nal Full Kit: £19.95
. £9| DPDTc/over 145 | SPDT c/oft 851 16:0MHz 250 | oyt-put facilities. ull Kit: 5
@ Spare ‘UV lamp bulbs SPDY Blased 105 | 18:0MHz 180 RAMMER — This simple but ex-
iltand tested £25| MINIATURE DPDT61ags 75| 18.432M 150 | PROM PROG P L
e | e (o N BroT i IR+ }8'8&"”“””’ 338 tremely useful card can blow 2716 or 2732 single
. . ki 15 1ase H Z q
U S o o Brow o C pag| ranien 35| Spomaiier 203 | 32 i, 332 | rail EPROMS. Full Kit: £25.95
r Home Brew 2 )
B s co| SEHER A o offt| S8, 1| EPROM CARD - This card nouses 42715 or
@® Space Invaders for Superboar: : {white hD Full Kit: £11.
; p| 27.125MHz 295 2 x2532/2732. u 3
© Pull ASC11 coded keyuoard type 756° £39] secuen: s reon sahos oo wienon | 25 900 SNBRIE £ s Wy CARD - 8K AN card! AcoBipis 16321114
® 4 x 4 matrix keypad lreed switch assembly) £4) nocktn: W) 1onzsou oror, 728 | 38.66887M 178 | R AMS The Board is supplied fully populated.
Ma you % o
@ C12 Cassettes in Library Cases 40p | switch. Shsahln Assembly ecopt :nl)g_.gm:x gzg Full Kit: £28.50
q dat 10 6 wafers. P g z . . 5
@ Stack-Pack drawers with 10 C12 Cassgtstgs‘ afeziﬁforemakezw.-,fev7ss.rve, gniscts, S Coming soon: Disc Interface Card, 32K Dynamic
1 pole/12 way; 2 pole/6 way; 3 pole, ASTECU o .
) fg 4wp:v.4 oTlséavwarv‘ ‘e ole/2 way 259 s N RAM Card Speech Card & High Resolution Colour
® 8] Fan fold paper (500 sheetS’)“(w VA:T) co| Soeen® Sacers ob| ewn 280 | Graphics Card.
i er (500 sheets) {no V. ROTARY: {Adjustable Stop Type) 8MHz Wide- .
@ 91" Fan fold paper ( o [y Y: (Adiustable Stop Typa) s | Eonow a2 {N.B. PCBs may be bought separately)
@ Teleprinter Roll (no VAT) £3. Rliofa way,.; pole/2 t0'3 way
DI iscmucmmilel WATFORD ELECTRONICS
(P&P on most of the above items is extra)
Call in at our shop for demonstration of any of the 3;'; i‘é?;'c"fi (SPST) 3“"’4?;711‘5"' Tel (0923) 40588 Telex. 8956095
labove items. Be satisfied before you buy. (SPDT) 4 way 190p. 3



Has seven years
of success gone
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NEW IMPROVED
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With the Minimax 11, Videotone revolutionised the market
by establishing an opening for small, high quality speakers.

Natural evolution has brought about the new Minimax .2,
retaining all the qualities of clarity and sensitivity. This
ideal combination of size and performarlce is a proven
success, acclaimed by the press and public for seven years.

POPULAR HI-Fi

"Switching to the Minimaxs’
from any of the others produc-
ed an open and natural sound
as though something had been
taken away. It had, the colour-
ation had gone.” Comparative
test OCTOBER. 1975.

HI-FI ANSWERS

Their modest appearance and
price disguise their startling
abilities. Never have we heard
such a small speaker sound
so big!’* JANUARY 1975.

PRACTICAL HI-F1 & Audio
""The depth, clarity and open-
ness of sound produced is
quite astonishing”. JUNE ‘75

WHAT HI-FI
. . the ability of the Mini-

max to take a lot of power and
still sound good could be
decisive’” — Comparative test,
APRIL 1977.

PRACTICAL HI-FI

The little Videotone scored
highly for such a small inexpen-
sive loudspeaker’’.

JANUARY 1981.

Specification:

Recommended amplifier power:
10 to 40 watts rms into 8 ohms.
Frequency Response:

80Hz — 20KHz+5dB,

Finish: natural teak, veneer
with black frets.

Size: 10 7/8" high, 6 3/4"' wide,.
7 1/2" deep.

Weight: 4.1 Kgs (9 Ibs) each.

ONLY £69.95 A PAIR

TOROIDALS

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

Our large standard range is complemented by our SPECI.
. DESIGN section which can offer a prototype service within
7DAYS together with a short lead time on quantity orders which

can be programmed to your requirements with no price penalty.

625VvA [9x017| 30430

TEINL2LE STCLLR/ENZLE

£7.91

140m75mm | 92018 |  35+35

£1613

Tvpe AMS S Y 294 TYPES T0 CHOOSE FROM!
Neo. vons  [Curren
300 ||B.oid 2 5 o Y ORDERS DESPATCHED WITHIN 7
70x30mm | 12011 949 166 £&1 2 DAYS OF RECEIPT FOR SINCLE OR
045kg | 12012| 12612 | 1.25 SMALL QUANTITY ORDERS
Reguiation | 12013 | 15415 1.00 w1 0e U
1 1x014 18418 08 » VAT D 97
nows| z2ez | 06y | me% +r 5 YEAR NO QUIBBLE CUARANTEE
11016 25025 | 060
13017[ 30030 | 050 —re—
w00 $35 | 37 o o e 2
x . M
09Kg z:ou 1212 2.08 225VA | 6:012| 12492 938
Aequiaton | 24013 ] 15¢15 | 1.66 £570 110x45mm| 62013 15015 | 750
13% 22014 18e18 138 d 22Kg | 6z014| 18418 625
2015| 22422 | 113 10 Requiaton | 62015 22622 | S.11 £g 20
2016| 25025 | 1.00 B .Y s-g:g g:g ;32 .
fon| o | oup [ owen soi| 33 | 321 | SOEC
w029 220 0.22 62026| 40e40 | 2.81
2030|240 0.20 62025| 45445 | 2.50 (L]
y — 6033 s0e50 | 228
80vA |3:010( 66 6.84 62028 10 204
iow E Y e e
IINES . 6x030| 240 093
neguaren | 203 | 15015 | 258 | £B. 08 i '1.0'3' il
b g:g:; ;;:;; f:f g 110%5omm| 72014 | 18e18 | 833
016 | 25025 160 <WATLY 16 26%g |7x015| 22422 682
017 | 30630 1.3 10taL 58 91 Regulation | 7x016} 25425 800 N
028|110 0.72 6% [7x017| 30430 | $00 . )
2029|220 036 72018 35435 | 420
32030 20 on | 72026 40440 | 375 IR
7 T A & T0TAL €14 00
120va [as0n0f 696 {1000 b ZE O 15
7x033{ S0e50 | 300
90 = 40mm | 4x011 99 6 66
12Ky |ex012} 12412 | s00 Ixo28] | o LR
Reguiation | 4x013| 15415 | 400 £6 90 U] I
"% 4x014 18¢108 333 '
0181 22622 | 272 <pmirer S00VA [ax016| 2525 |10,
ol B8 |28 | won | s 60 |48 10g3 63
x .
6018 3se3s | g [ TOmE Reguiation {82026 | 40+40 | 6 e
4028 | 110 109 4% [8c025| asees |5 U
40291 220 0.54 8x033| 50450 | S Q1)
4x030 240 050 8x042 5555 4 TOTAL 18 26
160vA [sxomt | oo [ 8 R T |
10w40mm | 52012 | 12012 s sm0%0| 240 H
. 0
3 [
3 7
2 6
2 6
2 s
1 5
0 2
0 2

IE2LE VS 2272

SxO16 { 2525 DT 5K | 94026 40440

5:017 | 30430 VAL ET e Aequiation | 9x025 | 45648 -

56018 { 35435 TotaL €11 02 4% | 9x033 | * 50050 40

53026 | 4040 9x042 | 55+55 -
8] 110 9x028| 110 Tom g2 @2

52028 [ 220 9x029( 220

5:030 | 240 9¢030| 240

IMPORTANT: Regulation—All voitages quoted are FULL LOAD. Please add regulation figura to
secondary voltage to obtain off load voitage.

The benefits of ILP toroidal transformers

ILP toroidal transformers are only half the weight and height of thelr laminated
equivalents, and are available with 110V, 220V or 240V primaries coded as foliows:
For 110V primary insert “0" in place of “X" in type number.

For 220V primary (Europe) insert 1" in place of X" in type number.
For 240V primary (UK) insert 2" in place of "X" in type number.
How to order Freepost:

Use this coupon, or a separate sheet of paper, to order these products, or any
products from other ILP Electronics advertisements. No stamp is needed if you address to
Freepost. Cheques and postal orders must be crossed and payable to ILP Eiectronics Ltd.
Access and Barclaycard welcome. All UK orders sent within 7 days of receipt of order for
single and smail quantity orders.

Alsp avallabte at Electrovalue, Maplin and Technomatic.
- . e—— .

Please send _i I _

® We welcome callers to our South Lonrdon Showroom
for demonstrations.
® Engiries and information phone: 01-690 8511, Ex. 32. [
® All products are only available direct or from selected
thorised dealers throughout the U.K,

Total purchase price =
| enclose ChequeD Postal OrdersD
Debit my Access/Barclaycard No. -

Int. .Money OrderD

Name ___ = = S =
WVIDEOTONE 98 CROFTON PARK ROAD e
LONDON SE4. =)
Send for our free brochure and _ L
details of outlets in the U.K. TOILE e - = -

Post to: ILP Electronics Ltd, Freepost, 2 Graham Bell House, Roper Close,
Canterbury CT2 7EP, Kent, England.
Telephone Sales (0227) 54778: Technical {0227) 64723: Telex 965]30.

Post to: Videotone, Crofton Park Road, London SE4.

7 (a division ol
l NAME l . ’ - F ILP Electronics Lid)
l ADDRESS l \ TRANSFORMERS
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THE MULT!-PURPOSE TIMER HAS ARRIVED

Now you can run your central heating, lighting. hi-fi system and lots
more with just one programmsble timer. At your selection It is
designed to control four mains outputs independently, switching on
and off st pre-set times over a 7 dsy cycls. 8.9. to control your ceniral
heating (i di different g times for kends), just
connect it to your system programme and set it and forget it—the
clock will do the rest.
FEATURES INCLUDE:-
* 0.5 LED 12 hour display.

Day of week, am/pm and output status indicators.

4 2670 voltage switched mains outputs.

50/60Hz mains operation.

Bettery backup saves stored programmes and continues

ume keeping during power faitures. (Battery not supplied).

Display blanking during power tailure to conserve battery power.

18 programme timse sets

Powaerful “Everyday” function anebling output to

switeh every day but use only one time set.

Useful “sieep” function—turns on output for one hour.

Direct switch control enabling output to be turned on

immediately or after a specified time interval.

20 function keypad for programme entry.

Programmae verification et the touch of & button

{Kit includes all components, PCB, assembly
and programming instructions).

"ALL PRICES
-EXCLUDE VAT

MEMORIES AND
MICROS

M4
2708 ...
2716

PRICES SLASHED
My
280ACPU
280ACTC
280AP10

XK102 3-NOTE
DOOR CHIME

Based on a singls inte-
grated circuit {SA

DISCO LIGHTING KITS

value-for-money kit
teatures a bi-directional
sequence, speed of sequence

and frequency of direction

chsnge, being wvariable by !

means of potentiometers and

incorporstes a master

dimming control. Onty £14.60
100K

A Jower cost version of the above, featuring

channel se: with speed
varisble by means of & pre-set pot. Outputs
switched only at mains zero crossing points
to reduce radlo Interference to a minimum.

Only £8.00
60p

Optlonal opto input DLAY
Allowing audio {"beat”}
—light respanse.

B600), J
this kit comes complete L EC TRONIC DOOR 7
with loudspeaker and =
drilled box {size: 95x T
71 x 35mm) and requires
only s PP3 batiery and
pushbutton to complste

The unit produces a 3-note
harmonically relsted tone
ssquence whan the push-
button is operated snd may
be used to rsplace any
doorbell or switched by

in such applicstions

rms, PA systems and toys. Tho unit
duw- less than 1uA from the battery in
the standby mode and produces 150mW
output which may be readily amplified If
8 louder sound is required, The small
number of co'mponenls make this sn
ideal project for baginners. £5 00

FOR NEW 82 FREE SHORT
FORM CATALOGUE

REMOTE CONTROL
COMPONENTS

LD271 IR Emitting Dicde

HOME LIGHTING KITS

These kits contain sil necessary components and full

Instructions & are designed 10 rep!ace a standard wall

swiich 80d control up 10 300w, of lighting.

TDR300K Remote Control €14.30
Dimmer

MKe Trensmitter forabove £ 4.20

TD300K

€ 7.00

EncoderArsnsmitter

outputs

TS e ML3924 Progrsmmable AC Recerver

ML822 10-channel reciever + 3 lnllogu

control, providing & 2:speed driver motor and
thies position fetchad steering eystem or

TDEX Extension kit for 2-way

SEND SAE (6" x 9") TODAY switching for TD300K
We also stock:

Vero, Antex Irons,
Babani Books, Resistors
Capacitors, & Semi-

Conductors Etc.

£ 2.00

£ 35

DVM/ULTRA SENSITIVE
THERMOMETER KIT
the ICL7126 {a lower powsr

version of the ICL7106 chip)

and a 32 digit llquid crystal

display. This kit will form the

{only a few sdditionst r ors and switches
are required—detalls supplied), or a sensitive Rotary Controlled
digital thermometer (-50°C to +150°C}) i
reading to 0.1°C. The basic kit has a

autometic polarity indicstion and an ultrs

low power req ment—giving 8 2 year

typical battery life from a standerd 9V PP3

when used 8 hours a day, £15 50

This new design is based on
(SFET)
basis of a dighal multimeter —
sensitlvity of 200mV for s full scale reading,
7 days a week.

ML928 16-channel receiver, 4 istiched
binary outoute 140
We have compiled s bookiet on ramore
control, contsining circuits. hinte. data
sheets and details of our remote control
kita snd components So don't control
vourself - Send us 30p end » stamped
sddressed envel for
your copy TOD;

THE KEY TO YOUR SECURITY IS IN OUR LOCK

if the thought of car thieves, house breskers of peopls tsmpering with your electrical and
slectronlc squipment upsets you, we have just the kit for you.

Our ELECTRONIC LOCK KIT includesa 10-way keyboard snd a special IC which provi a
750mA output to drive a solenoid or relay (not supplied) when four keys are depressed in the
correct sequence. This gives over 5,000 possible combinstions! The sequence is prawired and
may be easily chenged by means of a small plug snd socket. A "SAVE” tunction is also available
anebling the open code to be stored (especially useful in a car when it Is left in a garage
for servicing as the open cods need not be disclosed). Size: 7x8x3 cms. Power Consumption is

40uA 8s15Vio 15Vd.e.
£12.50

24 HOUR CLOCK/APPLIANCE TIMER KIT

any | ce up to 1kW  CT1000K BasicKit ...
on and off at present times once per  CT1000K with white box {56/131 x 7|mml
day. Kit contslns: AY-5-1230 IC, (Ready Built) ..

3339.,552,,5,'::’.',"’.,.'}’,2{'; m&o&: Add 50p postage & packmg +15% VAT to total.
triacs, PCBs and full instructions. Overseas Customers;
Add £1.50 (Europe), £4.00 (elsewhere) for p&p.
Send S.A.E. for further STOCK DETAILS.
Goods by return subject to availability.

OPE N 9am to 5pm (Mon to Fri)

10am to 4pm (Sat)

At only £10.50 + VAT. it will meke a
smalier hole In your pocket
then 2 bunch of keys|

Sultable for use with existing

Electric Lock Mechanism
door locks and above slectronic lock kit.

No circuit is complete without acallto

ELECTRONICSE Il

11 Boston Road £ el
London W7 3SJ T
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NICADS : UK's LOWEST PRICES

AMBIT’S NEW CONCISE COMPONENT CATALOGUE IS OUT Now - {

Price on the page —

Ambit's new
style catalogue
continues to
lead the market
with low
prices, new
items, info,

3 x £1 discount
vouchers.
Here’s a few
examples of
some super low
prices:

- »

_ AMBIE :
FRTERNATIONAL'S

: W
 PHRanio &

78XX 1A 37p
BC237/8/9 8p

: IAvailable at
; Qe€Wsagent of

am .

your
1rect, for 70p inc.)

* -
- -
- -
-,
4 s

CAPACITY 1-9 1049
500 mAh 80 74
2200 mAh 235 1.99
1200 mAh 214 206
4000 mAh 3.05 285

110 mAh PP3 3.70 3.50

3SK51 54p
10MHz XTALS £2

8 Pole 10.7MHz XTAL filters £14.50
2GHz coax relay 150W  £10.95

+ all the usual stuff at rock bottom prices +
Toko coils, crystal and ceramic filters,
micrometals toroids, Fairite ferrites, Alps
switches, OKI LS|, Piezo sounders, RF, IF
Modules + Kits etc.

Prices shown EXCLUDE VAT.
Access/Barclaycard may be used
with written or telephone orders,
official MA details on application.

E & EQ
POSTAGE and PACKING
50p per order

Normal delivery 48 hours

TELEPHONE (STO 0277) 230909 TELEX 995194-AMBITG POSTCODE CM14 4SG

AMBIT internationolk L UL R R

SINCLAIR COMPUTERS

[ NEWBOOK
Beginner's Guide to
Microprocessors s

E A Parr . TOCessopg
Explains in.detail how the
microprocessor works, its
software and programming,
and how it is integrated with
peripherals to form a complete
microprocessor system.

0 408 00579 3 224 pages

and Denmark.
rices.
RINTERS

kit and word processor
Superboard. Seikosha GP|

Epson MX70T £259.
£375. Epson MX100 £495.

VIC 20 COMPUTER.

We are the leading world-wide Sinclair export
specilist ir\cludi\r’\é Norway, Sweden, Finland
rite for our surprizingly low

Buy any of the below and get a free interface
ram for UK10| or
A £205. Centron-
ics 737 €335, Centronica 739 £419. OK| Mic-
roline 80 £275. OKI Microline 82A £399.
n MX80T £339.
Epson MX8OF/T| €375. Epson MX80F/T2

Superboard:- Extra ram €2.10 per K. {6K
memory expansion complete kit €50, built
£58. 32K memory expansion kit £74,built £82.
Cegmon €22.50. Wemon £14.95. Word
cessor rrogram £10. Centronics interface kit
£10. 6[0 expansion board £179. Cased mini-
floppy disc_drive with DOS €275. The below
suit only Superboard:» Guard band kit €10.
Series | only 30 XS0 display expansion kit £ 14.
NEW GENIE | £299 A
EG30t4 Expansion box with 16K/32K ram
£199/€213. We are Cumama disc drive
?ecialisu for the Genie. Single sided disc

rives:- 40 track £205, dual 40 track £345, 80
track £269, dual 80 track £469. Double-sided
disc drives:- 80 track €399, dual 80 track £699.
Double density convertor £72. Parallel printer
interface £36.

i

£3.95

| enclose

FROM

<o

'&e/Also, for a really readable book
= explaining BASIC programming for micros
Beginner's Guide to BASIC Programming
A P Stephenson

cheque/PO for £ in total payment

Please allow 21 days for delivery,
ORDER NOW from your local bookseller
In case of difficulty this coupon can be returned to Patricia Davies

at the address below Please send me___copy/ies of

Beginners Gulde to Microprocessors (Parr) 0 408 00579 3 at £3.95

ADDRESS

a division of Butterworths

] Tlewnes Technical Books

= Borough Green. Sevenoaks, Kent TN15 8PH

(PE 7/82)

Two special offers:- If it is bought with the
Vic20 we can supply the cassette recorder for
€30.43. Alternatively, we will supply a free kit
with each Vic20 to allow the use of an ordinary
cassette recorder. Vic 20 £165. Ordinary cas-
sette conversion kit £€6. Vic20 cassette recor-
der £36.50. Vic printer £189. Floppy disc drive
£309. Ram cartridges:- 3K €24, 8K £35, 16K
€57. Game cartridges:- Super lander, Alien or
Avenger £15 each &ystk:k £6.52. Intro to
Basic Part | €12. w low cost memory
board, no need for a mother-board, comes
with 3K ram on board + socket for a rom +
sockets for another 24K of low current Nmos
ram gust plug in chips to expand memory)
€49. per 2K.

xtra memory chips £7-8

UKI0I and SUPERBOARD
UKI01 32x48 display expansion kit £9. The
below accessories suit both the UKI0| and

SV POWER KITS.

Fully: stabilized 5V computer and TTL power

kits. Short circuit and over-vo‘l%e protection.

1.5A €7.83, 3A £12.17, 6A .

BATTERY ELIMINATORS*

3-way type 6/7.5/9V 300ma £3.50. Stabilized

model 3/6/7.5/9V 400ma £7.95. 100ma radic

s with press studs 9V £4.95, IV+9V
.25. Car convertor |2V Input, output

3/4.5/6/7.5/9V 800ma £3.04.

BATTERY ELIMINATOR KITS® i

100 ma radio s with press-studs 9V £1.79,
e

9+ Stabilized 8-way types
3/4.5/6/7.5/9/12/15/18V 100ma £3.12, 1A
£8.5¢ tabilized power kits 2-18V | a

€3.12, 130V |A €8.50, 1-30V 2A €1530.
TTL and computer supplies SV stabilized |.5A
€9, A €14, 6A €23, 12V car convertors {A

£1.62.

TV GAMES*

AY-3-8550 + kit £9.26.

BI-PAK AUDIO MODULES®

AL30A €4.35. PA12£9.31. PSI2£1.75, T538
€2.90. AL6O £5.62. SPM8O £5.26. BMTB0
£6.36. Stereo 30 £19. ALBO £8.56.
COMPONENTS®

IN4148 1.5p. IN4002 3.7p. NESSS 8 dil 20p.
741 8 dil 14p. 2114 low current 300ns £1.05.
Resistors 5% 1{/4 watt EI2 I10R to {0M Ip.

SWANLEY ELECTRONICS,
Dept PE, 32 Goldsel Rd.,
Swanley, Kent BRS 8EZ.

Tel. Swanley (0322) 64851.
Please allow 14 days for delivery.

Postoge £3.50 on computers, £4.50 on printers
ond 50p on other orders. Please add VAT to all
prices except those sections marked with o *.
Overseas and official credit orders weicomne.
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._ p BRANDLEADING ELECTRONICS
NOW AVAILABLE IN KIT FORM

$X1000

MAGIDICE SPMes f8)
Electronic Ignition Electronic Dice T i N
@ Inductive Discharge @ Not an auto item but great fun
@ Extended coil energy for the family
storage circuit @ Total random selection
@ Contact breaker driven ® Triggered by waving of hand
@ Three position changeover switch over dice
® Over 65 components to assemble @ Bleeps and flashes during a 4 second
® Patented clip-to-coil fitting tumble sequence
@ Fits all12v neg. earth vehicles ® Throw displayed for 10 seconds

@ Auto display of last throw 1 second in 5
® Muting and Off switch on base

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

Electronic Ignition
® The brandleading system
on the market today
® Unique Reactive Discharge
® Combined Inductive and
Capacitive Discharge
® Contact breaker driven
® Three position changeover switch
® Over 130 components to assemble
@ Patented clip-to-coil fitting
® Fits all 12v neg. earth vehicles

TX2002
Electronic Ignition

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

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

® Over 150 components to assemble

VOYAGER cCar Drive Computer

® A most sophisticated accessory. ® Utilises a single chip 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 independentlr or synchronously.
® Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or —1%. ® Large LOG & TRIP
memories. 2,000 miles. 180 gallons. 100 hours. ® Full Iimperial
and Metric calibrations. ® Over 300 components to assemble.
A real challenge for the electronics enthusiast!

wee . fFowd
cnabligies

| 11
Electronic Car Security System
® Arms doors. boot, bonnet and has security loop to protect
fog/spot lamps, radio/tape, CB equipment
® Programmable personal code entry system
® Armed and disarmed from outside vehicle using a special
magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen @ Fits all 12V neg earth vehicles
@ Over 250 components to assemble

SR - =

All EDA-SPARKRITE products and designs are fully covered by one or more World Patents _

EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midiands, WS 1 3DE England. Tel: (0922) 614791
l--------------------

SELF READY Please allow 28 days for delivery
ASSEMBLY | BUILT .
KIT UNITS NN w0 & e P

SX 1000 | £12.95 | £25.90 ADDRESS — e
5X 2000 | oheb ) edEgey - -

TX 2002 £29.95 £59.90 | ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR
AT. 80 £29.95 £59.90 5 1 KIT REF_ I
VOYAGER | £59.95 [£119.90 CHEQUE NO b el
MAGIDICE| £9.95 £19.90 g:gké%ﬁgggggnwnHACCESS/BARCLAYCAnD

I PRICES INC.VAT.POSTAGE & PACKING SEND ONLY SAE IF BROCHURE IS REQUIRED

v
o
-v----.----->@-'- M

CUT OUT THE COUPON NOW! 7



MUSIC KITS

ALL WITH PRINTED CIRCUIT BOARDS!

128-NOTE SEQUENCER
A digital, Kbd controlled unit for most

synths.
Kit incl Kbd = SET-76 £120.45

18-NOTE SEQUENCER
Anslogue, panel controlled unit for most
synthesisers = SET-86 £64.63

3-CHANNEL STEREO MIXER
With left, right & master level controls
& headphone monitor = SET-107 £21.50

3-MICROPHONE STEREO MIXER
Improves stereo reality =
SET-108 £12.99

6-CHANNEL MIXER
High spec mixer with variable impe-
dances = SET-30 From £96.67

AUDIO EFFECTS UNIT
Variabte siren gen = SET-105 £15.12

AUTOWAH UNIT
Automatic Wah & Swell sounds from each
guitar note played = SET-58 £14.01

CHOROSYNTH
30-Note chorus synth with wide variety
of voices. Kit incl Kbd = SET-100 £126.04

COMPRESSOR
With level & decay-rate controls, line &
mic inputs with mixer =

SET-120 £25.05

DISCOSTROBE
4-Chan 200W unit for sequential, random
or full strobe use = SET-57 £39.78

DRUM SYNTHESISER

Extremely versatile synthesiser for con-

ventional & extraordinary drum sounds. =
SET-119 From £50.11

DYNAMIC NOISE LIMITER
Heips clean up noisey recordings. = -
SET-97 £15.96

ENVELOPE SHAPER
AOSR unit with own VCA =
SET-50 £14.96

KIMBER-ALLEN KEYBOARDS
Details in lists = From £32.43

P. E. MINISONIC SYSNTH®
Excellent 3-Oct multi-module portable

synth, Kitincl Kbd =
SET From £181.56

PHASER
6-Stage ic unit with riab
control = SET-88 £21.08

PHASING & VIBRATO
Manual & auto control producing superb
full sounds = SET-70 £36.28

PULSE GENERATOR
Pulse width 100NS-2secs, freq 0.1 HZ-
100KHZ = SET-115£24.84

RHYTHM GENERATORS

Several In list = From £61.71
RING MODULATOR
Usable with most synths =

SET-87 £13.62

SIGNAL TRACER & GENERATOR
Aids circuit testing. With frequen: &
level controls = SET-109 23.50

SMOOTH Fuzz
As the name impllest = SET-91 £11.68
SPEECH PROCESSOR

improves Inteligibility of C.B. or P.A.
speach signals = SET-110£12.18

SPLIT-PHASE TREMOLO
Modulation, depth, rate & level under
full controt = SET-102 £29.98

SWITCHED TREBLE BOOSTER
4 Sectable preset tone changes =
SET-89 £12.59

SYNTHESISER INTERFACE
Enables gujtars, mics etc to be synthe-
siser processed = SET-81 £9.49

ALSO

Over 40 new General Interest Kits in Catalogue
Lots under £5, most under £10. Ideal for Beginners

EXPOSURE TIMER
Range up to 10 mins in 0.5sec steps,
with audio alarm = SET-93 £39.22

FORMAT SYNTHESISER®
Advanced 3-oct synth with multiple mod-
ules. Kitincl Kbd =

SET-66 From £342.71

FUNNY TALKER
Fascinating sounds when used with
speech & music = SET-93 £16.55

GUITAR EFFECTS
8-mode filter & envelope shaper for most
instruments = -42 £15.92

QUITAR FREQUENCY DOUBLER
Orig & doubled signals can be mixed for
greater depth = SET-98 £11.78

GUITAR MULTIPROCESSOR
Extremely versatile sound processor.
Details in fist.

GUITAR OVERDRIVE
Sophisticated fuzz with filter & shape
controls = SET-56 £21.17

QUITAR PRACTISE AMPLIFIER
3-Watt practise or test-monitor amp. =
SET-106 £22.15

GUITAR SUSTAIN
Retains natural attack whiist _extendin:
note duration = SET-75 £11.7

HEADPHONE AMPLIFIER
For most Pick-ups, decks, tuners & head-
phones. RIAA specs = SET-104 £21.15

METRONOME
Variable for 40-240 beats per minute =
SET-118 £10.58

EXPORTS WELCOME!
Sterling payment with order pleasa.
Postage rates In our lists. Europe send

80p for lists, other countries send €1,

TRANSIENT GENERATOR
Facilitates mandolln, banjo sounds etc.
From a synthesiser = ET-63 £16.86

TREMOLO UNIT
For most instruments. Incl spesd, depth
& by-pass contrtols =  SET-116 £13.47

TUNING FORK
Eases tuning of acoustic & electronic
instruments = SET-46 £37.04

VOICE OPERATED FADER
Automatically reduces music volume
during disco talk-over = SET-30 £9.85

VOICE SCRAMBLER

for coding or decoding speech sigr\als

for greater security. See list for details =
SET-117 £21.81

WAVEFORM CONVERTER
Allows 5 different waveforms from synth-
esiser VCO = SET-67 £21.98

WAVEFORM GENERATOR
3 Waveforms, range 1HZ to 100KHZ, ui
t0 10V P-P . SET-112 £23.1

WIND & RAIN EFFECTS
As the name says| = SET-28£11.39

KITCONTENTS
Sets include PCBs, UK. P&P, 15% VAT,
fles, Caps, S'cs, Pis, most also include
Knobs, SW’s, Skts, Wire, Solder,
Pho(ocopy of orig text, & a case uniless
marked "*. Most are battery operated. but
PSU units are also available. Most parts can
be bought separately. Fuller details & more

reat kits in our catalogue. Send S.A.E. for
ree copy.
Prices correct at press, E.&0.E,, subject to
stock. Despatch usually 24hrs on all ex-
stockitems.

Acceass, Barclay & Am-Express
Credits Welcome.

PHONOSONICS

Dept. PE27, 22 High' Street, Sidcup, Kent, DA14 6EH.
Telephone: 01-302 6184.

tinasrity:

temperature: 0 —45

equipment, Frame grabber,

OPEN FRAME MONITORS AVAILABLE FOR OEM'S

The PRINCE of Monitors

) offers better Monitoring.
24MHz Bandwidth-ensures a clear crisp display.
Available with P4 White P31 Green AND L1 ORANGE

Scan: 625 lines/50 Hz. Deflection: 110°. Active raster: 240x172mm.
Bandwlidth {3dB): 10 Hz-24 MHz (at 3dB polnts). Character display:
p 80 characters x 24 lines. Horlzontal frequency: 15625 Hz £ 0,5 KHz.
Vertical frequency: 50 Mz, Horlzontal llnearity: £ 3%. Verticsl
2%. Geometric distortion: * 1,5%. EMT (at zero beam
current): 13kV % 0.5kV. Power drai
supply: 110V A.C. 50 H2/220V A.C. - 50 H2/240V A.C,, 50Hz/
2 10% upon request. Video Input: 2 x BNC — or CINCH - or
PL 259, (composite video) negative syng, input 0.5-4V p.p. across
75 Ohms. X-Ray radlatlon: conforms to |.LE.C. Spec, No. 65. Overall
dimensions: 320 x 370 x 265 mm. Weight: 7 Kg, spprox. Amblent
C.

: 30 Watt approx. Voltage

OTHER CROFTON PRODUCTS INCLUDE: Computer peripheral
Floppy disk drives, Floppy dlisks,
Computer power supplies, C.C.T.V. monitors, Uncased monitors,
Manitor P.C.B's,, Cathode ray tubes, VHF/UHF modulators, Video
switchers, Video dlistributlon amplifiers, Camera housings, Pan and
tilt units, Camera lens, Camera tubes, Printed circuit board service

CROFTON ELECTRONICS LTD
35, Grosvenor Road, Twickenham, Middx; TW1 4AD.
Telephone: 01-891 1923/1513 Telex: 295093 CROFTN G

AA(HP7) suB'C

0.5AHr 1.2AMHr
1-24 £0.85 £1.38
25-49 £0.75 £1.28
60-99 £0.65 €1.24
100 up £0.59 £1.15

quired O/P when ordering.

- connections £1.57 each.

NICKEL CADMIUM BATTERIES

1.

*C'(HP11) 'C’(HP11) °'D’(HP2) PP3
B85AHr  2,0AHr 4.0AHr 0.1AHr
€2.25 £2.97 £€3.79
£2.10 €2.7
€2.02 €2.87
€1.87 £2.47

All celis are brand new full spec devices from reputable mnfrs, All Nickel Cadmium cells {except
PP3) are supplied complete with solder tags and are "VENTED’ devices suitable for fast charge.

CHARGERS — singie or dual O/P to charge PP3, AA or SUB 'C’ celis in 12-14 hrs (chargers will
charge 'C" and "D’ Celts but with longer charging time). Units supplied compiete in plug top case
with flyins leads. Number of cells (10 max)} in series and type must be specified for each re-
SINGLE O/P CHARGER £5.04
DUAL O/P CHARGER £5.72
TRANSFORMERS — as used in chargers, 2 x 12 volt 0.25 amp secondarys 240v primary, tag

Data and charging circuits free with
orders over £10 otherwise 30p post.
P&P 10% if order less than £10, 5% if
order over £10. Prices DO NOT
INCLUDE VAT and this should be added
io the total order. Ail advertised goods
are ex-stock and normally despatched
within 7 days.

Chaques, P.0O.’s Mail Order to:—

SOLID STATE SECURITY,

Dept. {PE), Bradshaw Lane,
Parbold, Wigan, Lancs.
Telephone 02576-3018.

s

PROM PROGRAMME

@ HEX KEY PAD

© POWERFUL EDITOR

® TV (MONITOR) DISPLAY
@ SERIAL/PARALLEL 110

2716
2732
2532

©® CASSETTE BACK-UP
© ROMULATOR

SOFTY STANDS ALONE

£169+ VAT EX-STOCK, BY RETURN

DATAMAN DESIGNS, LOMBARD HOUSE,
DORCHESTER, DORSET, DTI IRX. (0305) 68066
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i CASIO 22<

100 METRE WATER RESISTANT

W-100 W-150C W-150
Resin S/S case, All
case/strap resin strap 5/8
£19.95 £21.95 £24.95

Time and auto calendar. Alarm and hourly chimes. Count-
down alarm timer with repeat memory function. Profes-
sional 1/100 second stopwatch. Time is always on display,

regardless of display mode. Amazing 5 year lithium battery
: life. Superior to the W-250

50 METRE WATER RESISTANT

W-20 w-21 W-30
REsin Resin All
case/strap S/S tim S/S
£12.95 £14.95 £19.95

12/24 hour time and auto calendar. Alatm and hourly

chimes. Professional 1/100 second stopwatch to 12 hrs.

Compact and slim cases, approx. 8mm thick. 5 year
fithium battery.

OTHER MODELS
AX-210. The world’s most versatile watch?
Analog Display
LC Display of hours and minutes
Digitat Display
® Local time, 12 or 24 hour -
@ Full calendar display
® Dual time, 12 or 24 hour
® Countdown alarm’timer with
memory function
® Professional 1/100 second
stopwatch
Hourly time slgnal. Daily alarm elec-
tronic buzzer or 3 selectable melo-
dies. Rapid forward/back setting.
9.4 x35.4 x 36mm
Usual price: £29.95
Lowest price elsewhere

® £27.95

#* % HNEW * % *
CA95. Calculator, 4 alarms, hourly time signal, stopwatch
Black resin case/strap £19.95.
CA951 Metal case/bracelet version of CA95 £28.95.
Other models. CA85 £19.95; CA851 £29.95; J100 £19.95;
GM10 £19.95; SAS0 £14,95; SAS0G £19.95.

LOOK, NO BATTERIES

FX-950 SOLAR CELL SCIENTIFIC
Powered by almost any light. 50
scientific functions, with nesting of
up to 15 parentheses at 5 levels,
Hyperbolics, Standard Deviations,
l etc. 10 digit display. 5.4 x 73 x 129mm

(WE WILL BEAT BY 5% ANY LOWER PRICE ADVERTISED BY COMPET ITORS*\
Sharp Portable Colour Computer foronly £278 + VAT

The Revolutionary New PC-1500 and CE-150

PC-1500 Computer
£169.95

CE-150 4-colour Printer
£149.95

CE-151 4K Byte RAM
£49.95

CE-155 8K Byte RAM
£79.95

We are convinced that this is the wortd's most advanced
PC-1500 software.
MICROL 1500 SOFTWARE SERIES
The Portable Computer Comes of Age with advanced
ready-to-run sofiware to meet the needs of managemeni,
science, engineering and the professions. Major features in-
clude: {1} 100% reiiable performance for total dependability.
(2) “User-friendly” commands and prompts. {3) Compre-
hensive “’plain English’’ operating manuals. {4) No computer
experience required, (5) Deslgned for easy personalisation.
{6} Future-compatible, with fult hardware and software add-
on capability. Plus: Full colour print commands with Auto-
Colour, Audit-Trail and Archive options, sophisticated user-
error recovery systems and Database Integrity Protection
option. .
MICROL 1500 Software Series from £200 to under £20.
Brochure on request
Worldwide dealer network now being established
Dealer enquires welcome.

The PC-1500 approaches the Personal Computer in ability.
16K bytes of ROM and up to 11.5K bytes of RAM memory,
with battery protection. Multiple program storage capacity.
*BASIC’ program language with two dimensional arrays and
variable strings. QWERTY keyboard with upper and lower
case. [Word-processor software available soon.) Mini-
graphic 7 x 156 dot matrix display. Line width 26 characters.
The CE-150 4- colour Graphic Printer/ Two Cassette Inter-
face (for saving/loading) prints virtually any drawing, with
complete control of up, down, left and right printing. Vari-
able line length from 4 to 36 characters. With rechargeable
battery and mains adaptor.
Dimensions: PC-1500 195 x 25.5 x 86mm. Wt 375g. CE-150
330 x 50 x 115mm. W1t 900g.
Available soon: RS-232C Interface. Software board to
serve as input keys in graphics, or pictures, previously drawn
on a template.

Brochure on request.

The Scientific Portable Computer

CASIO FX-702P Only £99.95

Ptus FREE MICROL Professional Programming Pack {(RRP

£9.95) or we will beat any lower price by 5%.
The widest range of math, science and statistics, {55 in all,
including Regression and Correlation). BASIC. Up to
1,680 program memory steps, up t0 226 data memories.
Subroutines, 10 levels; FOR:NEXT looping, 8 levels. Edit,
debug and trace modes. 240hrs battery life.
17 x 165 x 82mm. Wt 176g.
MICROL 702 PROCOS Professional Computing Solu-
tions on tape. Save up to 930% of programming time with
this electronic equivalent of pen and paper. ‘Visicalc-type’
systems answers ‘what if’ questions and analyses trends,
£24.95.
Paeripherals for FX-702P, 602P, 601P and 502/501P
FA:2 Remote control Cassette interface. . .. ..£19.95
FP-10 Permanent hard copy printer. AC/DC . £44.95

702 PACKAGE DEALS

Pack A; FX-702P + MiCROLPPP .............. £99.95
Pack B; 702+ FA-2+PROCOS .. ..... . £139.95
Pack C; 702 + PPP + FP-10+ PROCOS. ... ... ... £179.95

World's Fastest Programmable?

CASIO FX-602P
Only £74.95
With FREE MiCROL
Professional Program-
ming Pack {RRP £9.95)
or we will beat any

lower price by 5%.

S0 sclentific functions.
Up to 512 program
steps, up to 88 mem-
ories, all  protected
when switched off.
Programs; PO to P9.

DoooOo®
u'env.n_lu
O e o

GOTO up to 10 pairs. 000
Up to 9 subroutines N

nestable to 9 levels. 33 o q 29 ?
brackets at 11 levels. L X 2NN
FA2,......... £19.95 DRDOE
FP10......... £24.95 —

CASIO FX-601P Now only £39.95
Similae 10 the FX-602P but with 128 program steps, 11
memories; 18 brackets, up to 6 levels; up to 9 sub-
routines, nestable up to 4 levels.

Other Sclentifics
FX-3600P 38 program steps £22.95° Others £21.95°
FX-8100 With Clock, Alarms, Stopwatch......... £19.95
£X-950 £22.95; FX-800 £19.95; FX-550 £19.95; FX-100
£16.95; FX-82 £12.95; FX-7 £10.95; FX-5£8.95.
Calculating Alarm Clocks

FT-7 Fortune Teller £16,95; BG-156 Boxing £16.95;ML-75
Card. 12 melody alarms £14.95; ML120 wallet version
£14.95; UC360 Card, UC365 Wallet £19.95.
BASIC. LC950 Metric Conversions on two displays
£16.95; MG777 3 games/clock £14.95; MG880 £10.95,

CASIOTONE CT-701 COMPUTERISED PROGRAMMABLE KEYBOARD/ORGAN

Fully Programmable, 5 octave, Polyphonic Keyboard

Program the 345 melody steps and the 201
chord steps {max) with music specially scored
in bar code and read by a light pen, or enter
your own chords and melody via the keyboard,
with full editing and repeat facllities.

3way replay: Automatic, One key play,
Melody Guide {lights above the keyboard indi-
cate the next note to play). Split keyboard,
20 superb instrument voices, 16 rhythm ac-
companiments, fingered or auto chords with

: : : : SR oW allr, walking bass and arpegglo, fill-in and effect -
sueooo £22.50 buttons. 37% x 137/16X 5", Weight: 12.5kg
cmooo ] CT-701 (RRP £555) ONLY £435  (27.6lbs).
Other Casiotones: CT601. As 701 but without programrg\igg
VL-10 £26.95; VL-1 £35.95; MT-31 £69; MT- ; CT- . CT- functions ...l -£3
==" FX-900 8-digit version with less functions £19.95 £275; CT-403 £275. 40 £99; CT-101 £195; CT-202
\ * Providing the advertiser has stocks and we do not sell at a loss
Price includes VAT and P&P Send cheques. PO, or phone your ACCESS, VISA or B'CARD number to:
DELIVERY
LEADING CASIO SPECIALISTS NORMALLY
it PE BY RETURN
38 Burleigh Street, Cambridge CB1 1DG
Telephone: 0223 312866
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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 solder and hook-up

wire.

INTRODUCTORY
OFFER — ONLY

Self assembly simulated wood cabin-
et. £4.50 + £1.50 p+p.

Featured in April Issue of Practical Electronics.
Reprint 50p - Fre2 with kit.

STEREO AMPLIFIER KIT

» Featuring latest SGS/ATES TDA 2006
10 watt output 1C’s with in-built
thermal and short circuit protection.

* Mullard stereo preamplifier module.

& Attractive black vinyl finish cabinet,
9"'x 8%"'x 3%" (approx}.

+ 10+10 stereo cpnverts to a 20 watt
Disco amplifier.

£16'50 +£2.90 p&p.

To complete you just supply connecting wire
and solder, Features include din input sock-
ets for ceramic cartridge, microphone, tape

or tuner, Outputs — tape, speakers and head-
phones. By the press of a button it transforms

+£2.75 p&p.

SPECIFICATIONS Suitable for 4 10 8
ohm speakers
40Hz — 20KHz
P.U. 150mV.
Aux. 200mV,

Freguency response
Input sensitivity

P.E. STEREO

CASSETTE

RECORDERKIT

® 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
ELECTRONIC SWITCHING
® FULLY VARIABLE RECORDING BIAS FCR
ACCURATE MATCHING OF ALL TAPES

This easy to build 3 band stereo
AM/FM tuner kit is designed incon-
junction with P.E. (July 81 issue).

For ease of construction and allgn-

ment 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,
Rorady made chassis and scale. Aerfal: AM

£17.95 >

— ferrite rod, FM — 76 or 300 ohms. Stabilised
power supply with ‘C’ core mains transformer.
All components supplied are to P.E. strict

specification. Front scale size: 10%"'x 2%"app.

Complete with diagram and instructions.

Self assembly simulated wood cabinet sleeve
to suit tuner only. Finish size: 11%''x 8%
x 3%". £3.50 Plus £1.50 p&p.

SPECIAL OFFER! TUNER KIT PLUS:

l_mv bass, treble +vols, £21.95 + £3.80 p&p.

+ Matching |.C. 10 watt per channel Power
amp kit. s Mullard LP1183 bulltpre-amp,
suitable for ceramic pickup and aux. Inputs.
* Matching power supply kit with trans-
former, s Matching set of 4 slider controls

Mic. 1.5mV

Bass +12dB @ 60Hz
Treble+12dB @ 10KHz
Distortion 0.1% typically @8 W
Mains suppty 220 - 250 volts 50Hz
8" SPEAKER KIT — Two 8" twin cone
domestic speakers. £4.75 per stereo pair plus
£1.70 P&P. when purchased with amplifier,
Auvailable separately £6.75 & £1.70 P&P.

into a 20 watt mono disco amplifier with
twin deck mixing. The kit incorporates a
Mullard LP1183 pre-amp module, plos pow-
er amp assembly kit and mains power supply.
Also features 4 slider level controls and 6
push button switches. Silver finish fascla
with matching knobs and contrasting cabinet.

Tone controls ALL MAIL TO:
21B HIGH STREET, ACTON, W3 6NG.

Note: Goods despatched to UK, postal addresses
only. For further information send for instruct-
ions 20p plus S.A.E. All items subject 1o Y.
Prices correct at 31/5/82 and subject to change with-
out notice, Please allow 7 working days from reciept
of order for despatch. RTVC Limited reserve the
right to update their products without notice.

ALL CALLERS TO: 323 Edgware Rd, London W2,
Tel: 01-723 8432. 9.30 - 5.30, closed all day Thurs,
ALL PRICES INCLUDE VAT AT 18%.

R|ITnV

Instructions available, price 80p. Supplied
FREE with kit.

MASTER ELECTRONICS NOW'!
The PRACTICAL way!

You will do the following:
@Build a modern oscilloscope
@Recognise and handle current electronic

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 components
an absolute minimum of theory. @ Read,draw and understand circuit diagrams

You learn the ’flratc“ica' way :" easy  @Carry out 40 experiments on basic
steps mastering all the essentials o S -
your hobby or to start or further a elec}romc circuits used in modern
career in electronics or as a self- equipment
employed servicing engineer. @Buiid and use digital electronic circuits

hA” the; trainfing can be c;rried Ol:; in and current solid state ‘chips’
mTor r own me and a 2
;oi?%w:ptage.vgl:u&)r is a(\)/ailaat‘)le tot @ Learn how .tO tes,t and Ser,v'cle every type
of electronic device used in industry and
commerce today. Servicing of radio, T.V.,

whom you can write personally at any
time, for advice or help during your

Hi-Fi and microprocessor/computer
equipment.

Newdob? New Career?New Hobby ?Get into Electronics Now!

of every course.
____-_—___--_----—-——-——-—-I

rml Please send your brochure without any obligation to | am interested in
I COLOUR BROCH! gE NAM E COURSE IN ELECTRONICS
I ADDRESS

as described above
[ RADIO AMATEUR LICENCE
1 MICROPROCESSORS
PE/7/821 ] LoGIt COURSE
BLOCK CAPS PLEASE

OTHER SUBJECTS

POST NOW TO:

[
LB_!_'l_hE National Radio& Electronics School Reading Berks RG17BR |
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ALARMING

It's ‘quite alarming how crimes of
theft have increased during the period
of recession and this month we start
PE’s drive to assist crime prevention.
Included in the issue are a Burglar
Deterrent which will assist with that
“house occupied’ appearance, and a
Versatile Car Alarm to protect your
vehicle and its contents.

Both designs are relatively easy to
build and install; above all both are in-
expensive. They form a simple start to
a number of different projects to be
presented over the next couple of
months.

THREE MORE

In the August issue we will carry
three different alarm systems based on
a single p.c.b. design. These systems
use the latest technology and will
cover a wide range of applications in
and around all types of property. The
three units are: an ultrasonic Doppler

shift alarm operating at 32-7kHgz,
crystal controlled with sensitivity
variable up to 8 metres; a radar Dop-
pler shift alarm operating at
10-687GHz, based on a Mullard radar
module and having a range of up to 30
metres; and an infra-red heat sensor
system with a sensitivity peaking at
human body temperature. The double
pyroelectric infra-red sensor is moun-
ted in:a patented muitifaceted mirror
housing providing a range of 15 metres
in six zones.

We will also be describing a simple
Automatic Photographer project which
could be used in a “burglar identifica-
tion"’ role, aithough it was not designed
primarily for this. As is our normal prac-
tice full details of each device will be
published and full constructional infor-
mation provided.

PLUS ONE
One further system will be published
in a later issue—possibly October—it

will provide a wired alarm system in
addition to timed entry and exit delays
and circuit test facilities.

ELECTRONIC HOBBIES FAIR

Unfortunately the Breadboard Exhi-
bition no longer appears to be meeting
the needs of exhibitors or public. In this
booming "area last year's Breadboard
attendance was down by 23 per cent
and dissatisfaction was expressed by
both public and trade. In response, the
three IPC electronic hobbies magazines
P.E., PW., and E.E. are proposing a
new exhibition to meet the needs of
hobbyists and suppliers.

With trade backing the new exhibi-
tion will provide much more than
Breadboard has offered in the past; in
addition to the usual stands there will
be many special exhibits 'and
demonstrations. We intend to make it a
day out for the family to remember, not
just a two-hour browsing or shopping
trip—more news next month.

Jlke

EDITOR Mike Kenward
Gordon Godbold ASSISTANT EDITOR
Mike Abbott TECHNICAL EDITOR
David Shortland PROJECTS EDITOR
Jasper Scott PRODUCTION EDITOR

ADVERTISEMENT MANAGER
SECRETARY
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Keith Woodruff
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Christine Pocknell
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Editorial Offices:

Practical Electronics,

Westover House.

West Quay Road, Poole,

Dorset BH15 1JG

Phone: Editorial Poole 671191

Wae regret that lengthy technical
enquiries cannot be answered
over the telephone (see below).

Advertising Offices:

Practical Electronics Advertisements,
King's Reach Tower,

King's Reach, Stamford Street, SE1 9LS
Telex: 915748 MAGDIV-G

Technical Queries
We are unable to offer any advice on the
use or purchase of commercial equipment
or the incorporation or modification of
designs published in PE. All letters requiring a
reply should be accompanied by a stamped,
self addressed envelope, or international
reply coupons, and each letter should
relate to one published project only.
Components and p.c.b.s are usually
available from advertisers; where we antici-
pate difficulties a source will be suggested.
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Back Numbers

Copies of most of our recent issues are
available from: Post Sales Department
{Practical Electronics), IPC Magazines Ltd.,
Lavington House, 25 Lavington Street, Lon-
don SE1 OPF, at £1 each including In-
land/Overseas p&p.

Binders

Binders for PE are available from the same
address as back numbers at £4-60 each to
UK or overseas addresses, including

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

Subscriptions

Copies of PE are available by post, inland or
overseas, for £13.00 per 12 issues, from:
Practical Electronics, Subscription Depart-
ment, Oakfield House, Perrymount Road,
Haywards Heath, West Sussex RH16 3DH.
Cheques and postal orders should be made
payable to IPC Magazines Limited.
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Edited by Jasper Scott

Shshsh-It’s the ZX82!

Only one man is fast enough to eclipse a
Sinclair microcomputer, and that’s Clive Sin-
clair. First the Z X80, then the ZX81, and now
the ZX82—to you and | the ZX Spectrum!

With high resolution colour graphics at 256
x 192 pixels, sound (10 octaves of bleeps),
and a sanguine 16K of enhanced Sinclair
BASIC with Syntax Check and Report
Codes; the ZX Spectrum, with its 16K or 48K
RAM option, compares as shown with other
machines.

It was to the amusement of one journalist’s
colleagues at the machine’s unveiling, that he
was sternly corrected for quoting Clive Sin-
clair as having claimed that the Spectrum was
as good as the BBC micro’. “No, no. | said it
was better . . > responded the man who
perhaps seeks to demonstrate that the Beeb
made the wrong choice.

There is certainly value for money in the
ZX Spectrum with its two manuals, one for

prototype stage, and which will load the 48K
RAM in three seconds.

The ZX Spectrum does offer amazing com-
puting power for your £, but who will duck,
and who will bite what could be another flying
crumb from the Sinclair table? What will 1983
bring?
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The Spectrum has

one-touch keyword.
entry, and is

compared here with

the absolute beginner, and the other a BASIC the ZX81
handbook. The 16K model is factory up-
gradable to 48K for around £60, and either
version unleashes hitherto unexploited poten-
tials in the ZX Printer. ZX81 software will Zx BBC vic ATARI
run on the Spectrum *‘with minor SEESSUn Mfodsin 20 209
alterations”—words not to be treated dis- Guide price—basic unit inc. VAT £125 £300 £190 £345
mif:ivel.y. by the :}COPhyte- . Standard RAM (max. RAM) 16K (48K) 16K (32K) 5K (29K) 16K (16K}
waiting a call to arms is a set of operating . h
routines buried in ROM in this 14 chip design, ﬁi‘;:ﬁ:;ilgﬁxu Z\:Zgz?‘:: el 9K 3K N/A 7K
to drive the RS232 interface (around £20)
available later this year. Sound generator 4 v v
Now out of the membrane keypad class, the Max. colours on screen at once 8 4 16 4
latest ZX computer uses a standard typewriter FLASH v v
pitched keyboard, but sans conventional space
bar, the manufacturer’s confidence in the BRIGHT—or equivalent v v
relationship which can be struck up between High-res. graphics (>40000 pixels) available
the machine and a touch-typist may not be for PLOT & DRAW v 4 V4
shared. Business, research and education are User-definable graphics o
all targets for the unit, measuring a mere 233
TR 0 Full upper/lower case ASCII V4 V4
Mail order only, initially, the Spectrum will User-definable character set v v v4
be supplied to run with a standard cassette Screen display {columns X rows) 32x24 40x25 22x23 40 x 24
player, and conventional PAL colour TV
set—no VDU. A tone leader has been incor- Auto-repeat on all keys v v
porated to overcome automatic record level Cass. interface for normal recorders T/ v
fluctuations. Baud (data transfer) rate 1500 1200 300 1200
A network interface is planned which will 4
allow many Spectrums to be linked together, EERT e v v v v
and teletext compatibility. The interface will VERIFY 4 V4
also support several Microdrives, the 100K . . E 3
byte micro-floppy system currently at working " V' Information suppliediby Sinciair
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Items mentioned are available through nor-
mal retail outlets unless otherwise specified.
Prices correct at time of going to press.

sst-It's the Sinclair rival!

In last month’s News & Market Place, we mentioned a
teaching .computer known as the Micro-Professor MPF-I.
We have now received details of a powerful personal colour
computer from the same manufacturer, the MPF-II. It is ex-
pected to retail at around £115 and offers a formidable range
of features.

Based around a 6502 CPU, the MPF-Il provides 12K of
ROM (including 8K BASIC interpreter compatible with Ap-
ple 11}, 16K of RAM, with built-in provision to expand on
board memory by up to 32K. A software cartridge connector
enables a wide range of games and educational programs to
be run and also gives the option of operation in machine
code languages. Programs can of course be loaded and
stored via the cassette interface.

The MPF-Il features a 40 x 24 screen format, 53760 dot
character capacity, 16 colour graphics, inverse video, a 49-
key alphanumeric keyboard and Centronics printer interface.
It is available from Flight Electronics Ltd., Flight House,
Quayside Road, Bitterne Manor, Southampton, Hants S02
4AD (0703 34003).

The launch of the MPF-Il means that Sinclair will have a
formidable rival for the new ZX Spectrum. Adding the
MPF-I11 to the comparison table opposite may prove very in-
teresting when more details are available.

Briefly...

The first issue of the Beebug Newsletter which
is published by the Independent National User
Group for the BBC Microcomputer is now
available. The Newsletter contains a review of
the BBC machine as well as programs, letters,
hints and tips.

Membership applications should be sent to
Beebug Dept 1, 374 Wandsworth Road, Lon-
don SW8 4TE (£4-50 for five issues).

Oracle, ITV's teletext service, has now expan-
ded into classified advertising following their
very successful experiments in Christmas and
Valentine's Day messages.

The service, which is called ‘Reasons to be
Cheerful’, enables viewers to broadcast their
own personal messages via television to
celebrate special occasions like birthdays and
anniversaries.

The charge for the service is £6 for one line
and £10 for two lines. Messages will stay on
the air from 8.30 a.m. till closedown.
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Farmers and gardening enthusiasts who
wish to monitor rainfall with accuracy and
convenience can now do so with the help of
a device known as the Rain-o-Matic.

The Rain-o-Matic consists of two units—
a rain collector, and a control box which

_ houses a 3 digit l.e.d. display, reading and

zero switches, memory circuitry, and a bat-
tery. Ten metres of cable are supplied, so
that the control box may be placed in a con-
venient position indoors.

Manufactured in Denmark, the Rain-o-
Matic is distributed in this country by
R.E.N.S. Services, who say that the device
should prove to be a valuable horticultural
aid, as it enables the user to monitor rainfall
over set periods, thus building up a com-
prehensive picture of local rainfall. The user
can then determine the extent of irrigation
necessary to ensure maximum yields.

The Rain-o-Matic is priced at £35 in-
clusive of VAT and p&p (but excluding a
battery) and is available from R.E.N.S. Ser-
vices, 21 Chestnut Grove, Gedling, Not-
tingham (0602 611903).

DROUGHT DOUBTS?




GOMPAT KEYBOARD

Owners of the ubiquitous ZX81 will no
doubt be aware of the baffling selection of
add-on keyboards currently available to
replace the ZX81's original membrane pad.
This selection has now been added to by
Kempston Electronics.

The Kempston Keyboard differs from its
competitors in that it is a scaled down ver-
sion of a traditional computer keyboard
which fits directly in place of the ZX81's
membrane, and thus represents a con-
siderable space saving over full size add-on
keyboards which have the added incon-
venience of trailing ribbon cables. The keys
have a positive ‘click’ effect when pressed,
and are mounted on a single p.c.b. which is

finished in matt black to match the ZX81.
Installation of the keyboard is said to be a
simple operation. A set of legends, which
are scaled down versions of the originals, Is
supplied with the keyboard which is sold in
kit form and priced at £22-50 inclusive of
VAT and p&p.

For those who would like more positive
keyboard operation, but do not wish to
sacrifice compactness, the Kempston
keyboard would appear to offer an excellent
compromise. Further details are available
from Kempston Electronics, 60 Adamson
Court, Hiligrounds Road, Kempston, Bed-
ford.

e s s o wrovens Gl

if you are a musician and have reached the stage of wanting to produce demo
tapes, you may well have come across the Portastudio. Introduced by Teac
{under the Tascam tabel) in 1980, the M144 Portastudio comprised a cassette
based four-channel recorder/mixing package that was both comparatively in-
expensive and simple to use, and offered the musician the chance of making
D1Y multitracking a reality.

Now the 144’s successor, the 244 Portastudio {pictured above) has been
launched. The 244 offers considerable improvements over the 144, most
notably: dbx I noise reduction {giving a —90dB signal/noise ratio); parametric
sweep instead of bass and treble. controls—thus increasing flexibility of tone
control; and a completely new transport system that gives smoother operation
and improved tape handling. It is also possible with the 244 to select pre or
post fader eq for the aux system.

The 244 underlines Teac's commitment to bring home multitracking within
the reach of as many professional and amateur musicians as possible, and, as
they consider the majority of musicians to have virtually no knowledge of the
technical aspects of multitracking, the 244°s design is such that you don’t need
to be a sound engineer to obtain professional results from it.

The Tascam M244 Portastudio is expected to retail at around £600, and is
distributed in this country by Harman (Audio) UK Ltd, Mill Street, Slough,
Berks $L2 5DD (0753 76911). Harman should be able to supply further details
and a list of dealers.

THE HARMONIOUS BREAKER ?

Dedicated CB enthusiasts who wish to ‘personalise’ their transmis-
sions can now do so with the MM300 Tune Box from C.F. Shorto
Electronic Services.

The MM300 is a sequential tone generator with an eight step
sequence and a possibility of seven different tones or a blank in
each step. This gives over 16,000,000 possible sequences. The
unit is designed to operate at the end of each transmission—in the
same way as a roger bleep. It may be wired so the tune can be
monitored through the speaker of the set in which it is installed, or
so that the tune is only heard by the receiver. Some readers may be
relieved to hear that there is provision for an onfoff switch to be
added/

The MM300 is available either as a kit—price £7-00 inc.
postage, or ready built—price £9-50 inc. postage. So, if you feel
like bringing a little melody (?) to the airwaves, contact C.F. Shorto
Electronic Services, 25 St Helens Road, Weymouth, Dorset
DT4 9DY.
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MICROBUS (May 82)

The following corrections apply to “ZX81

Composes Music™':

1) The capacitor on Fig. 8 is 100
nanofarad.

2) The program line 60 on Fig. 10 should

be corrected .as follows: 60 POKE
16515, PEEK (16521 + E).

The “Inverse Video™ article for the ZX81
has given some readers problems. The
author has pointed out that varying charac-
teristics in the 4069 i.c. means that
100 Ohms is not always the optimum vaiue
for R1. His advice is to replace R1 with a 1k
preset and adjust until the picture is well

FREQUENCY METER (May '82)
Whilst the main 0—-10MHz counter i.c. will

drive the decimal point, its position
becomes meaningless if a =100 prescaler
q # 03
is used. Normally, with a {5 second gate the 04
decimal point of D5 would be lit, with D6 1

and D7 switching on for the 1 sec. and 10 £Pes
sec. gates respectively, but with a +100
prescaler D3, D4 and D5 decimal points
must be utilised, so the d.p. output pin of
the 7216 cannot be used. Thus the digit

5v6

2N3702
strobe lines (pins 7, 9, 10) have to be (Viewedon pins)
employed. i
The multiplex rate of the display is Fig. 1
500Hz, and so each digit is switched on in I
turn very quickly, by having its CC pin Fig: 2

grounded by the strobe line. This multiplex
arrangement can be used to control the
p.n.p. transistor TR1, which will switch on,
allowing current to flow through the
decimal point l.e.d., with R8 acting as a

contrasted, yet stable. The author's current limiting resistor to prevent damage. L =
prototype qurked well on both mono and R7 ensures a clean switching action. (The :Ii [
colour television sets. resistor labelling is to avoid confusion with '_L_@, Eﬁ
the other components on the frequency - TR |
FREQUENCY METER & PRESCALER counter board.) = -
{May ‘82) The spare pole of S2 is used to select e RIS
The following Plessey i.c.s are available either D3, D4 or D5, and should be connec- ﬁé Elwast)
from Semiconductor Specialists of West ted according to Fig. 3.
Drayton, Middlesex (08954 46415): If a wire link has been inserted between
SP8629, SP8630 and SP8660. These are pin 23 IC3(V) and the d.p. pin on the dis- Fig. 3
available ex-stock in ceramic, or plastic ver- play board, this should now be removed.
sions may be ordered. A £5 minimum order Note that because there is now no spare L <10
charge is imposed. switching capability, the decimal point i | mko'"’
The Intersil 7216BiB1 is available from driver wili remain activated when the
Macro Marketing of Slough (062 86 4422). ‘External’ range is selected, irrespective of R6 -—10 Of~1C3 Ping
One-off price is circa £20—no minimum whether the external input is prescaled or O~ 1C3PIn10
order surcharges etc. apply. not.
. . BEX Cardiff Oct. K
: Viewdata Oct. 12-14. Wembley Conf. Centre. O
[]ljrl Ull-]rl Video Show Oct. 16—18. West Cnt. Hotel. Z1
® o o Computer Graphics Oct. 19-21. London. O
Testmex Oct. 26—28. Wembley Conf. Centre, London. T
-Please check dates before setting out, as we cannot guarantee the Compec Nov. 16—19. Olympia, London. Z1
accuracy of the information presented below. Brighton Electronics Exhibition March 1983. T
. INSPEX March 21-25, 1983. NEC. Z1
Compec North June 23-25. Belle Vue Hotel, Manchester. Z1 HEVAC London Apr. 26-28 1983. Barbican. I
Transducer/Tempcon Jun. 29-Jul. 1. Wembley Conf. Centre. T Semlab June 1983. Olympia, London. I
BEX (Business Equipment) Croydon Jun. 30-Jul. 1. K
European Holography July 1-Sept. 26. Light Fantastic Gallery,
Covent Gdn, London. A8
Leeds Electronics Show Jul. 6-8. University. E
Video Revolution (Symposium) July 12-15. Reading University. G1
Internoise July 13—15. 1983. Edinburgh University. A7
BAEC Amateur Electronics Jul. 17-25. Penarth Esplanade, S. A7 Institute of Acoustics, { 031-225 2143
Glamorgan. B9 A8 Holographic Exhibitions { 01-836 6423
BEX Manchester Sept. K B9 BAEC, Penarth ¢ 0222-707813
Personal Computer World Show Sept. 9—12. Barbican Centre, London. E  Evan Steadman, Saffron Walden ¢ 0799 22612
M G1 SERT, 8 Charing Cross Rd., London.
Laboratory London Sept. 14-16. Grosvenor Ho. Park Lane. E I  ITF, Solihull ¢ 021-705 6707
Two Counties Fair Sep. 15-18." Plymouth Ex. Centre, Millbray, K  Douglas Temple, Bournemouth ¢ 0202 20533
Plymouth, Devon. T M  Montbuild { 01-486 1951
IBC Sept. 18-21. Metropole, Brighton. N N IEEE
Microprocessors In Audiology Sept. 24 A7 O  Online, Northwood, Middx. ¢ 0822 4671
Holographic Techniques Sept. 30—Nov. 28. Light Fantastic Gallery, T Trident Tavistock { 0822 4671
Covent Gdn. A8 Z1 IPC Exhibitions, Sutton § 01-643 8040
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J.Macaulay

DESPITE recent advances in turntable and pickup design
the quality of a hi fi system is closely tied to that of the
final link in the chain. Namely ‘the speakers. One of the most
recent innovations in this field is the active speaker system.
In a conventional passive system the audio signal from
the power amplifier is fed to the various drive units in the
system by a crossover network. The crossover is essentially
a filter system of varying degrees of sophistication. The
design of a conventional crossover is complicated by the fact

that a speaker is not a pure resistive load. Indeed the

theoretically perfect crossover often works poorly because of
this.

Another problem is that the efficiencies of a woofer and a
tweeter are rarely the same. In consequence one of the
drivers, normally the tweeter, has to have a resistance in
series with it to equalise sound levels.

Even when all this is done well there are further problems.
In the days of valve amps an output power of 15W and
above was only used for PA purposes. The reason for this is
that the speaker cabinets were larger and the crossovers
.simpler. In consequence the efficiency of these systems was
considerably higher. A complex crossover means a loss of
power. Furthermore when a power amplifier goes into clipp-
ing large amounts of harmonics are generated and these find
their way into the tweeter. The inevitable result is heavy dis-
tortion. If you look at the power versus frequency plot of

HI PASS
ACTIVE FILTER TREBLE .AMP
%
} LO PASS
Al ACTIVE FILTER BASS AMP
1P & BASS EQUAL
%
%

Fig. 1. Block diagram of the system

ctive Speaker
System

musical signals you will see that most of the energy is con-
centrated in the lower mid range region, around 100-300Hz.
The harmonics generated when an amp clips on these
signals are far higher in amplitude than the natural har-
monics of the signal and hence are not masked by the
programme.

ACTIVE SPEAKER SYSTEM

Having described some of the drawbacks of the conven-
tional approach we can now examine the active system and
the way it avoids these problems.(Fig. 1).

Essentially an active speaker system employs one power
amplifier for each speaker used. The audio input signal is
divided by an active network and fed to the speaker via the
appropriate amplifier.

Since there are no passive components in series with the
speaker there is no signal loss. The result is that a 6dB or so
of extra sound level can be generated for the same input
power. A fourfold increase!

Another advantage is that the full damping factor of the
amplifiers is applied to the speakers thus mimimising
spurious cone movement. The crossover can be designed
without any reference to the electrical characteristics of the
drive units and no inductors are required.

Furthermore if the bass amplifier clips, the harmonics are
confined to the bass driver and have no influence on the
tweeter.

As you can see there are a lot of advantages for the active
system and these differences are clearly audible. However
the only active systems on the market cost upwards of £500
and more often than not the buyers of this equipment end up
with a special crossover module and an extra pair of stereo
amplifiers!

Naturally this usually means that the existing power amp
has to be scrapped in favour of the new equipment. With the
design presented here the existing power amp is used as a
source of signals for the speaker so that they can be simply
added onto an existing system with the minimum of fuss.

An incidental advantage of this is that the loading on the
existing power amp is so small that it will operate in class A
reducing the distortion still further.

CIRCUIT DESCRIPTION

In order to simplify matters the complete circuit has been
split into two parts. Fig. 2 shows the active filter circuit.
Basically this can be further subdivided into three parts.

First the signal from the power amplifier is applied across
R1 and VR1 which form a potential divider. The heart of the
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VR1 D
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Fig. 2. Active filter circuit

o BASS/MID

ouTeur

TREBLE
OUTPUT

filter section is the dual op amp the TLO82. Because a dual
power supply is not being employed here a half voltage
reference is provided by the R3/R4 divider and C8 removes
any noise by producing an a.c. short across R4. In order to
work as a crossover network the audio input has to be split
into two parts, bass and treble. This is achieved by means of
Butterworth filters.

One of the most important decisions that has to be taken
when designing a speaker system is the filter order to be
used. To explain briefly; the steepness of a filter’s response
depends on two factors. Firstly the ‘Q’; if a filter with a high
Q is used you get a peak in the response at the cut-off fre-
quency. This peak is undesirable because it would cause
response anomalies. Another problem resulting from high Q
filtering are unwanted phase shifts in the passband which
can be audible.

Filters are classified according to their Q. Crossover filters
have to be designed for the maximum roll-off combined with
the greatest freedom from phase anomalies and this type is
known as the Butterworth filter.

The filter order also has a profound effect on the rate: of
roll-off obtained. However for audio work there has to be a
trade off. In the case of crossover filters this is the transient
response of the system. In theory the greater the filter order
the sharper the filter’s roll-off. For this design the inevitable
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Fig. 3. Power amplifier circuit for one enclosure



design compromise has been made by adopting the second
order filter.

The next problem is to set the crossover frequency of the
system. Here we have to avoid the natural h.f. mechanical
roll-off of the woofer and the natural resonant frequency of
the tweeter.

This last factor is frequently overlooked. The Philips
tweeter employed in this design has a natural ‘bass’
resonance at 1kHz. The woofer rolls off at about 3-5kHz. Af-
ter some experimentation a crossover filter with a turnover
at 2kHz was decided on. This gives sufficient attenuation to
both drive units before problems arise. A further bonus is
that the actual crossover occurs somewhat before the
critical 3 to 5kHz region at which the ear is most sensitive.

To return to the circuit diagram the low pass filter is built
around IC1. The resistors R5, R6 and the capacitors C2, C3
and C4 form the filter. The high pass filter is built around the
second half of IC1. In this case the filter consists of C6, C7,
R9, R10 and R11. Resistor R 12 maintains stability.

Since the signals are fed into two identical power am-
plifiers some method has to be devised to equalise the
power outputs from both speakers. This is achieved by
feeding the treble signal across VR2 via the d.c. blocking
capacitor C9. The signal is fed into the treble amp from the
slider of VR2 which acts as an attenuator.

POWER AMPLIFIER

Fig. 3 shows the power amplifier’s circuit. There are, of
course two power amplifiers per enclosure and they are
identical.

Before describing the circuit in greater detail it will be as
well to consider the novel form of feedback used. It is con-
ventional practice to use overall feedback from the output of
the amplifier to its input. However in this circuit a method is
employed which includes the drive unit within the feedback
loop. To understand how and why this works we have to go
back to basics.

Several concerns have marketed motional feedback
systems in the past twenty or so years. The basic principle is
to sense what the speaker cone is doing and use this signal
to help correct any errors that the speaker may introduce.
The most successful of these systems is the Philips system
which obtains its feedback signal from a small ceramic
transducer fitted to the woofer's cone.

Unfortunately this method, although successful, needs
specially-adapted speakers. The method used here obtains a

COMPONENTS &
Resistors

R1,R8 1k (2 off)

R2,R3, R4, R5, R6, R9, R10,

R11 100k {8 off)

R7,R12,R18, R27 10k (4 off)

R13,R22 3k9 (2 off)

R14,R23 270k (2 off)

R15,R24 22k {2 off}

R16,R17, R25,R26 1k5 (4 off)

R19 22

R20 : 10

R21,R28 00147 21W wirewound

{2 off)

All resistors W 5% carbon except where otherwise stated.
Potentiometers

VR1, VR2 4k7 log pot (2 off)

VR3, VR4 2k2 hor. preset (2 off)
Capacitors

C1,C5,C8,C9,C10,C11,

C14,C15,C18 10u 16V elect {9 off)
C2,C3,C4,C6,C7 390p ceramic plate {5 off)
c12 1000u 25V elect
c13 4700p 63V elect
c17 100 25V elect

Semiconductors
REC1 2A 100PIV rect
TR1, TR3, TR4, TR8,TR10,
TR11 BC147 (6 off)
TR2, TR9 BC143 (2 off)
TR5, TR7,TR12, TR14 2N 6121 {4 off)
TR6, TR13 BC 157 (2 off)
1C1 TLO82
Miscellaneous
T1 24V 11A sec mains transformer i

Woofer Audax H1F 20

Tweeter Philips

Heatsink 150 x 75 x 26mm 3mm dia. angle

TO66 mounting kits {4 off}

“"Bostic” car damping panels

1 metre of BAF wadding

P.c.b.

Veropins

Control knobs {2 off)

Cabinet

The above components list is for one channel
or enclosure. For stereo operation the list should
be repeated.

Constructor’s Note
A complete kit of parts (except for the “Bostic” damping
panels) is available from Bewbush Audio, 26 Hastings
LRoad, Pound Hill, Crawley, West Sussex.

feedback signal by sampling the current flow through the
drive unit.

Any physics textbook will tell you that the acceleration of
the cone is equal to the force on the cone divided by the
cone's mass. This is Newton's second faw. This can be writ-
ten in the form F=ma. Where F is the force in Newtons, m
the mass in kilos and a the acceleration in m/sec™?.

There is however another useful relationship between the
force exerted on the speaker cone and the flux of the magnet
employed. It is, F=BLI, here B is the field strength in Tesla's,
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L is the length of wire wound on the speech coil and | is the
current in amps.

Combining these two equations we obtain BLl=ma.
Rewriting this in terms of a we get, a=BLIl/m. Since B,L and
m are constants for any given drive unit it follows that the
cone acceleration is directly proportional to the current flow-
ing through the speech coil. All we need to obtain this signal
is to connect a small value resistor in series with the
speaker. The output current will now produce a voltage
across the resistor which can be used to correct any
anomalies of the cone’s motion. The method works because
a loudspeaker can be made to work as a generator simply by
moving the cone. Thus if the cone moves differently to the
input signal an error voltage is produced. The error is then
reduced by the negative feedback loop.

In Fig. 3 TR1 provides all the voltage gain of the bottom
amp and is used in the common emitter mode. TR2, the pre-
driver is used in the emitter follower mode. There is a +0-6V
drop across the base emitter junction to which R15 is con-
nected. Since the signal at the emitter of TR2 is some 98 per
cent of the signal at its base a d.c. positive feedback loop is
formed which effectively increases the voltage gain of TR1.

TR3 is a Vbe multiplier which is used to set the bias

necessary for the output stage to prevent crossover distor-
tion.

The output stage proper consists of the two pairs of tran-
sistors TR4/TR5 and TR6/TR7. The upper pair (TR4/TR5) are
connected as a Darlington pair which prevents loading on
TR2 and offers a low output impedance. TR6/TR7 are a
compiementary feedback pair which acts in the same way as
a p.n.p. Darlington pair.

The audio output from the amplifier is applied across the
drive unit via the coupling capacitor C12. This has to be of
sufficient size to allow bass signals to be effectively coupled
since C12 and the speaker form a low-pass filter.

The function of R21 in series with the speaker has already
been discussed. Overall d.c. feedback is of the shunt type as
the amplifier is of the inverting type. The base of TR1 is
biased from the output via R14 and R18/R21. Voltage gain
is determined by the value of R13.

This component’s value also defines the input impedance
of the amp. The whole circuit is supplied by a conventional
unregulated power supply consisting of T1, the bridge rec-
tifier REC1 and the smoothing capacitor C13.

All that is left to describe is the RC network used with
speakers. These components form what is known as a Zobel

Fig. 4. P.c.b. design
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Fig. 5. Component layout
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network which helps to protect the amplifiers by presenting,
in conjunction with the speakers, a nearly pure resistive load
to the output stage.

Unfortunately the drive units are not pure resistances and
S0 some compensation is necessary to ensure stability. The
component values are different for each speaker to effec-
tively compensate for their respective impedances.

Having described how it works how worth while is it?
Well the transient response is audibly better with less ring-
ing and during the development of this project some tests
were undertaken to see how effective the circuit was.

The cone comes to rest several times faster than with a
conventional amplifier. Furthermore if an attempt is made to
disturb the cone by pushing it the amplifier's output can be
seen to move to correct it. The improvement is such that the
circuit is subject to a patent application. There is of course
no restriction on individuals using it for non commercial pur-
poses.

CONSTRUCTION

The construction of the project falls neatly into two
stages, mechanical and electronic.

All the electronic components with the exception of the
power transistors, the transformer and C13 are mounted
upon the p.c.b. the design of which is shown in Fig. 4 with
the component layout shown in Fig. 5.

It is probably most convenient to mount the components
from R1 onwards. Be absolutely sure that all the elec-
trolytics and semiconductors are correctly orientated. Lastly,
but by no means least mount the p.c.b. pins. At this stage it
is as well to set the presets VR3/VR4 so that the sliders are
shorted to the collectors of TR3/TR10 as measured with a
multimeter.

Having done this turn the board over and check that there
are no blobs of solder shorting across any of the tracks.
When you are satisfied that all is well the mechanical work
can be accomplished.

All the components are mounted upon the back panel. Fig.

6 shows the dimensions and mounting hole positions for the
various parts. First drill §” mounting holes for the output
transistors. It is as well to position the holes by marking

uPe o [ 1

20

them through the transistor's own mounting holes. A fine
felt tipped pen is invaluable here.

The power transistors are mounted on the usual mica in-
sulating washers to provide electrical isolation from the
heatsink. Thermal grease is not however required as long as
the fixing screws are tightened. The transformer, heatsink,
p.c.b. and input signal socket are all fixed into position with
3" No 6 pan headed self tapping screws.

When this has been accomplished the interwiring is the
next thing on the agenda. The last wires to be attached
should be those intended for the speakers. These should be
left at least 18" long to allow easy connection.

At this stage the panel can be set up. A multimeter set to
read volts should be connected across the positive end of
C12 and ground then switch on. Assuming all is well you
should measure half the supply voltage across the capacitor.
A variation of a volt or so either way is not significant.

Now check the voltage across C17 and ground. This
should show the same reading as that across C12. Again a
couple of volts either way is inconsequential. If however the
voltages at both or either of these test points is too far out
check your wiring, especially around the feedback loop.

This whole procedure should now be repeated for the
other channel and attention can now be turned to the
preparation of the cabinets. These are supplied with cutouts
already in the front baffle to take the drive units.

So far we have dealt with the purely electronic circuitry
and now attention must be focused on the cabinet. If you
take a speaker unit and place it on a flat surface reproducing
music you will notice a complete absence of bass.

In actual fact the speaker will be producing the bass but
the signal radiating from the rear of the drive unit will cancel
that from the front. The only practical way around this

_problem is to put the speaker in a cabinet. Unfortunately life

isn’t as simple as that. The larger the cabinet the better the
bass response. This is due to the work that the drive unit has
to do to compress and rarefy the air enclosed in the cabinet.

From the perspective of sound quality alone the speaker
cabinets should be as large as possible.

The enclosures chosen have an internal volume of about
0-7 cu. ft. Now it is quite possible to use these cabinets
as they stand but a better bass response can be obtained
by reflexing the speaker.

7%2mm DIA HOLES

+ @’?+
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+ + (o)
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4 0+ + o+ o+
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Fig. 6. Rear panel drilling details
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There are various tricks of the trade that can be employed
to extend the bass response of an enclosure. The most well
known is the bass reflex in which a duct is inserted into the
cabinet. As long as the dimensions have been correctly
calculated the duct will radiate deep bass signals in phase
with the drive unit thus extending the response.

A variation on this theme is the distributed port enclosure
which is used here. This consists of a series of spaced holes
which act as a duct with an acoustic resistance. The result is
an extended bass with an excellent transient response, sub-
stantially better than that produced by the reflex. Another
advantage of this form of loading is that it can be fabricated
from a series of 20mm holes.

A problem with all speaker cabinets is that they are sub-
ject to internal resonances. These must be well damped or
the sound will be coloured. In most high quality designs
these days bituminous pads are used internally. They are
used in this design to, but the panels recommended are sold
for damping car panels and can be obtained from car ac-
cessory stockists. These are self adhesive and are applied,
three layers thick to the inside walls. The back panel of the
speaker is prone to vibration but this is reduced considerably
when the electronics and power transformer are fitted. The
distributed port is cut into the top half of the back panel and
the speaker drive units are fitted from the rear of the front
baffle with self tapping screws. The final stages of construc-
tion consists of setting the quiescent current in the power
amps and filling the enclosure with wadding.

SETTING UP

First the power amps. The presets will already have been
set for zero quiescent current in the output stages. Set both
VR1 and VR2 to half travel and feed an audio signal into the
input. Music at a reasonable level should emanate from the

speakers. It will however sound distorted.

Disconnect one of the wires from the tweeter. Slowly ad-
just VR3 until the distortion just disappears. Turn the volume
down until the signal is just audible. As you adjust the con-
trol downwards distortion should again become apparent.
Once again slowly adjust VR3 until the distortion just disap-
pears. When this has been accomplished one of the woofer's
wires should be disconnected, the tweeter wire reconnected
and the whole procedure repeated for the tweeter, adjusting
VR4,

It is imperative that the presets are not adjusted any more
than necessary or thermal runaway might occur in the power
transistors.

Lastly before the back panels are attached a roll of BAF
wadding, + a metre long should be placed in the enclosure.
The placement isn’t too critical but the rear of the drive units
should be covered.

Once the back panel has been attached the speakers are
complete and ready to use. Because of the voltage gain
provided by the internal power amps it will be found that
VR1 will need to be set at a low setting to avoid amplifying
the hum and noise being produced by the existing amplifier
driving the speakers.

As with all speaker systems the best position must be
found experimentally, though is not likely to be found too
close to the walls as reflected sound will tend to destroy the
stereo imagery of which these speakers are capable.

VR2 sets the balance between bass and treble output and
should be adjusted to suit the acoustics of the listening
room. This is not a daunting job and can be done most
rapidly by listening to voice material. The control should be
adjusted until the sound is as natural as possible. The best
source of high quality voice signals appears to be Radio 4.

8K UK101: 32 line MONUKO2, microtype
case, RTS driven. relay, improved p.s.u.
assembler, games, leads, £200.
Farnborough, Hants. Tel: 0252 546739.
SUPERBOARD 8K RAM, Wemon,
custom case, built in video monitor,
manuals, cassettes etc. £220 o.n.0. Burgh
Heath 604 39.

WANTED CRT type D13 630 for a Tele-
quipment 561 oscilloscope. Mr. P.
Hitchens, The Villa, Church Hill, Ludgvan,
Penzance, Cornwall TR20 8EU.

UK101 8K RAM 3 months old £100. Tel:
0322 528915.

ZX81 with 16K, monitor, /O port, f/sz
KBD, custom built case, 8 chan. relay
board, cl fan, software £160. Tel: Winslow
2757.

ATOM 12K + 12K noise free graphics
switch + software, magic book getting ac-
quainted etc. £250 o.n.o. v.gc. Mr. P.
Chaisty, 27 Greatfield Rd, Wythenshaw,
Manchester 22 7RU.

STEREO DISCO console, unfinished
Maplin project, nearly all parts. £80 or may
separate cabinet etc. Mr. Dave Mills, 60
Northwold Av, West Bridgford, Nottingham
NG2 7JD.

CHIPS for sale, memories, micro, TTL,
CMOS and transistors l.e.d.s. SAE, Jain, 17
Taylors Lane, London NW10 9JH.
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UK101, cased, 8K, 5A, p.s.u., colour, new
monitor, sound p.c.b., 6502 books, games,
£250 buyer collects. Tel: Mr. S. Wong,
Egham 0784 37541/4.

CASI0 FX 501P good condition £40 will
sell with FA 1 adaptor for £45. Tel:
Chelmsford 50240 evenings.
TRANSMITTER valves type 6083
(PE1/100), pair plus spare, offers, SAE for
list of B40O receiver valves. A. Dixon, 32
Culliford Way, Littlemoor, Weymouth, Dor-
set.

TWO SAD1024A analog delay chips £8
each. UK101 MONO2 chip £10. Tel:
Somerton (Som) 72663 evenings.

UK101 16K, colour, sound, prog, graphics,
joystick ports, software incl. Adventures, In-
vaders, Assembler £285, buyer collects.
Mr. D. Hunt, 1 Love Street, Kilwinning,
Ayrshire. Tel: 0294 52250.

WANTED Hameg HM 307 oscilloscope,
also electronic cash register service
manuals for all makes. Mr. P. Hellyer, 8
Quarry Terrace, Horsforth, Leeds. Tel: 0532
589616.

MAPLIN 3800 synth fully built and tested
£500 o.n.0. Mrs. Parkinson, Dene Leazes
Farm, Hesleden, Hartlepool. Tel: 042981
264 after 6 p.m.

.COMPUKIT 8K RAM, cased, with £30

software including asteroids; 300/600,
baud cassette, ready to go £149. Swansea.
Tel: 0792 403363.
UK101 mother board cased p.s.u. 8K RAM
card /O port, light pen. After 6p.m. Tel:
Stevenage 69612.

MAPLIN 3800 synth. and phaser £285
o.n.o. Mr. D. T. Collins, 13 Norton Rd,
Corby, Northants, NN17 2PH. Tel: 05366
66040.

EXCHANGE 2,000 circuits for TV radio
etc. and radio, TV servicing manuals for
digital test equipment. R. MacDonald, 35
Landon Rd, Folkestone, Kent. Tel: 0303
75541.

‘ALTAIR 8" disk drive, cased, p.s.u. + 5100

controller and connectors, any offers? Tel:
S. Walters 958 8924 evenings.

WANTED matrix alpha-numerical displays
led. or lamp (MAN-2, Texas 305 or
similar) please write stating price. David
Barnett, 16 Rosalind Ho, Stanley St, Lon-
don N1 6RR.

WANTED circuit diagram for high fidelity

.audio valve amplifier using two 6L6 output

valves. Mr. Noel Macpherson, 60
Beechwood Avenue, Chatham, Kent MES
7HJ.

CASIO FX601P, £40, Casio FX702P £90,
both as new. Declan. Tel: Watford 29102.
2X81 + 16K both Sinclair built. Manual,
p.s.u. and all leads. Two books, cassettes,
£85. J. Culver, Plymouth. Tel: 0752 41024
evenings.

YAESU FT480R ZM multimode
Transceiver with power supply, hardly used,
£315. Tel: 01-660 5689. Mr. G. Bailey, 70
Deepfield Way, Coulsdon, Surrey CR3 2SR.
DIGITAL test deck. Three-speed clock.
Four-function switching. Five monitor out-
put. Twelve sheets plans £4. Mr. R. Caunt,
16 Baggaley Crescent, Mansfield, Not-
tinghamshire NG19 7065.
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For up to the minute

prices please ring:-

01-366-1873.

Please add 15% VAT
£1:00 p & p per

item ordered.

IDEX
stereo headphone
Sensitivity 98dB at
lkHz with imw.
Frequency response
20-25,000 Hz. Im-
pedance 35 ohms.
Maximum input 04
watts. 7ft cord with
3-5 stereo phone
plug.
Price £7-50

Order No. MHD-3

- 4

AC volts 0-10v-50v-250v-1000v * 3%

Resistance:
Minimum 0-2-2-200-200k ohms
Midscale 20-200-20k-200k ohms 1
Maximum 2k-20k-2m-20m ohms J
As a transistor tester
Leakage current 0-150uA at Xik range
0-15mA at X10 range
0-150mA ac XI range
Price £14-95
Order No YN 360TR

Alcai Multitester & Transistor Tester
DC volts 0-1v-5v-2-5v-10v-50v-250v-1000v 3%,

DC current 0-50uA-2-5mA-25mA-0-25A 3%,

+3%

Vasy

A

A superb stereo headphone ENFIELD

Specifications:

1) sensitivity t1ODB at [,000Hz with Imw

2) Frequency response: 20-19,000Hz

3) UNIT impedance 8 ohms

4) matching lmpedance 4-16 ohms

5) Maximum input 0-5 watts per channel

6) Individual slide volume control (stereo/
mono switch)

7) 10 foot coiled cord with stereo phone plug
8) Leathery-soft ear pads and head cushion
price £5-95.

Order No. LE-76VS

Ay
- MICRO CASSETTE
< TAPE RECORDER

operated “midget size”

ELECTRONICS BARGAIN OF THE MONTH

Compact & handy, this battery

recorder is a superb personai mem-
ory device. Built in microphone. 2
speeds (low providing 1 hour tape
time). Comes complete with carry-
ing case, mini cassette, earphone &
carrying pouch. Just £20.70.

portable

Universal NI-CAD, battery charger. All
plastic case with lift up lid. ChargefTest

switch. LED

charging points.
Charges:- PP3 (9V), Ul2 (I- SV penlite),
Ul (1-5v C"), D"),
220-240V AC, Dlms - 210 X 100 x50mm.
Super Special Offer at only £7-50.

Order No. MW 398

indicators at each of the five

U2 (t-5V "D"), Power:-

aY

designed to efiminate interfe
from ail vehicular sources
ignition  spark,

etc.

and ignition noise filter.
Price £8-50

NOISE FILTER SYSTEM

A sophisticated combination of filters

alternator/generator,
other accessories, metal to metal contact

Contents:- Generator noise filter, alter-
nator noise filter, Dual line noise filter

ring ndises
including

/’ 5
» o)
I\

Please aliow 21 days for delivery.

Order No. NFS-1000

This 3§ inch super horn (Flush
Flange) piezo ceramic tweeter
converts electrical energy into
acoustic energy at an efficiency
in excess of 50%, a level not
possible with any other type of
loudspeaker. Economy is added
to high efficiency by the elimina-
tion of crossover networks,
because the unit rejects low
frequency power. It has a high
impedance of over 1,000 ohms at
| kHz and 20 ohms at 40 kHz and
it presents no added load to the
amplifier.

A Super Special Offer of £4-65

Order No LOS2

Adaptors Cable Cont. Desolder brald Frequency counter LED displays Pre-amps Socka.ls Tinned copper wire
Adhesives wrapping Desolder pump Gas sensor Mains adaptor Photo electric relays gl’el‘e’:-rng ;:’-'?’Is:ucgrs
ﬁfnals stripoer g!:f!; g:g:‘pm:a‘rs\els Matrix board Rectinens Soldering irons Tavrnlnsa|s
arms Capacitors ! y Memory I.C.s Resistors
Aluminium boxes a‘:r spaced Hght emitting ronso Melersy carbon film Sirens Tuning cells
A.B.S. boxes trimmer photo Headphones Microphones metal film Speakers Tuning condensor
Amplifiers suppression rectifier Heat sinks inserts metal oxide Switches Ultrasonic
Audlo leads lead through signal Inspectlon glasses stands wirewound mercury tilt transmitter
A:dlt:le L) ceramic e = L. Microprocessors Ring cores :'"Cdm Uiltrasonic receiver
evices electrolytic germmnium Morse ke Regulators ee
Batteries polyes(g: infra-red :n?ras?::?:urce Mul(sl s(er: Relgays rocker Verglpioducts
chargers polystyrlene g:m'sws Infra-red sensor Neon bulbs Reslstance chart ;g;{;lve
onnector: silver mica Indicators _
s tantalum Earpleces insulating tape NiCad chargers e side We are
Bezels Cermot pre-sets an °|'|‘°§ Jack connectors M Sint s :b -
Books Chokes “:"": Ecicopper: Jewellers Obpto electronic swllchplubrlcanl push-button open from
Ebxes Collformers €tch resist products screwdrivers Oscilloscopes solder mop ;gsl leads 9 6
rcasicectifiery Connectors Filters Keyboards Panels silicone grease  Thermistors am-6pm
‘:iolsdevs Colls Ferric chioride Keynector Pick-up colis anti-static spray = ¥ Monday
Busbars Continuity testers Ferrite cores Knobs Pllers freezit Trlacs'
Buzzers Convertors Ferrite rods tLamps Pre-sets plastic seal ransformers to
Crimp tools Fixing feet Larnp holders l;oéenllomelevs :er'o I;Ie;\o 'a“:é:‘:
Cable e Fuses Leads .C.B.s eat-sin
clips Crocodile clips Fuse holders Liquid erystal P.C.B. transfers compound = LF. Saturday
ties Crystals Fluorescent displays displays Probes Aero duster ransistors
markers Denco products Fleld strength LED Plugs Spacers Transistor tester
sleeving Demagnetisers motors LED arrays Pressure mats SWR meters Tag strips

208 Baker

01-366 1873.

Street, Enfield,

Middlesex.

"BARCLAYCARD
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NOTEBOOK
gy Mor4

Perspective

International upheavals are no respecters
of press deadlines. Thus, no sooner had last
month’s column gone to print than the
Falkland islands confrontation burst upon
us, unfortunately too late for comment then
and yet now still too early to judge its final
and total effect on industry.

One result was to shift our perspective.
All our preoccupations of earlier in the year
faded into relative insignificance. How
shabby and trivial the ASLEF strike against
flexible rostering now seemed in com-
parison. Even unemployment, the hottest of
political issues, found itself relegated to a
poor second in emotional value. Long-
running issues like abortion, smoking in
public places, blood sports, always good for
an -airing, became also-rans in public
concern.

Optimism on the economy, both before
and after the budget, and its underlying
strength were .confirmed when, after an
initial period of uncertainty, the stock ex-
change and the pound sterling first faltered
and then stabilised at figures only frac-
tionally below pre-crisis levels.

For the electronics industry South
America has never been an easy or good
market, being dominated by the United
States. The trade embargo with Argentina
will have had little impact.

In the longer term what might affect the
industry is the re-surfacing of the moral
issue of the supply of armaments. This topic
is bound to be the subject of emotional and
probably very confused public debate. It
will be argued that we should never have
supplied ships and missiles to the.Argentine
navy. These, of course were ordered long
ago by previous Argentine governments,
always regarded as friendly, and were licen-
sed for export equally under Labour and
Conservative administrations with no dis-
sent from Liberals.

The supplying companies are politically
neutral. Given a technical specification, a

commercial contract and permission from -
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our own government to supply, the goods
are delivered in the usual business way in-
cluding, if necessary, training in their use. It
is no concern of individual suppliers to what
political or military purpose they may or
may not be used. This is the business of
government and of political judgement and,
of course, Britain is not the only supplier.
The United States, Germany and France
also equip the Argentine armed services
and all must be judged equally innocent or
guilty.

In an ideal world the demand that we
should opt out of the arms trade altogether
makes sense. In such a world there would
be no need of arms, anyway. But in the real
world in which we have to live, such a
moral gesture might ease the collective
conscience but only at the expense of
further unemployment and much advanced
research and development which spins off
into products for peace as well as war.

LCD ‘Scope

The contribution of military R and D to the
advancement of the electronics art needs
little stress. We need only think of radar or
inertial navigation to get the point. Now the
latest spin-off from military beginnings is a
world-first for Britain.in the shape of the
tubeless storage oscilloscope.

When visiting the Royal Signals and
Radar Establishment (RSRE)} at Malvern |
was intrigued by the work on electronic dis-
plays and particularly on those for field-
portable radar for use in the front line by in-
fantry units to detect and give range and
direction of enemy vehicles and troops. And
it is from that and similar work at RSRE
that the idea of a flat f.c.d. screen has
emerged, now engineered by Scopex into a
battery-operated ‘'scope with a physical
back-to-front dimension of less than
100mm.

The l.c.d. has a matrix of 128 by 256
‘picture points’ and it is the method of ad-
dressing all the points in rows and columns
to build up the displayed waveform that is
due to Dr |. Shanks and his team at RSRE.

The Scopex ‘Voyager’ is now in commer-
cial production, supervised by Paul Holland,
a collaborator of Dr Shanks at RSRE who
has since joined Scopex. Because there is
no CRT and therefore no high voltage sup-
ply one of the markets will be for intrin-
sically safe application as in coal mines and
petrochemical plants. But the Voyager is
expected to do well in the wider test market
and is the first of a family of tubeless
‘scopes with a full range of peripheral
equipment and accessories.

US Eyes on UK

After Canada, the United Kingdom is the
favourite country for overseas investment
by manufacturers in the United States ac-
cording to a recent survey. Industry
Secretary Patrick Jenkins recently returned
from the USA brimming with optimism.

US industrialists are particularly im-
pressed by the way the British economy
has improved with its falling inflation and
increased productivity. Many American
companies already here are expanding their
facilities. Motorola and Hewlett-Packard

are just two examples. But many com-
panies new to Britain are making encourag-
ing noises.

There is only one snag. it is more than
probable that both the Labour and TUC
conferences during the summer parliamen-
tary recess will confirm resolutions
demanding withdrawal from the European
Common Market, even though some 40
per cent of trade is with our European
partners. Could anything be more
damaging? Or more discouraging to over-
seas investors? Or more disheartening to
the unemployed?

Infosystems

The information ‘explosion’ of the 1970s
is puny compared with what is to come and
firms are already gearing up to cope with
the demand. GEC is gathering all the loose
information technology strands in its vast
organisation and grouping them in a new
subsidiary, GEC Information Systems.

The size of the information technology
market is anyone’s guess because there are
many fringe activities but one estimate is
that it could be worth a staggering £110
billion by 1985, only three years ahead.

Racal is investing heavily in the
technology with, for example, a £750,000
R and D bill for their newly unveiled Planet
local area private network. This works like a
ring-main electricity supply except that it
uses co-axial or fibre-optic cable and carries

~ messages in digital form instead of elec-

trical power. It can link up all the informa-
tion requirements in a large office complex,
computers, word processors, printers, elec-
tronic mail etc. Up to 500 separate devices
can be connected to one system and it can
carry digitised voice as well as data. A novel
feature is that the microprocessor 'director’
of Planet will automatically re-route data
round a cable break or equipment failure.
There is also a back-up ‘director’ so that the
system is virtually self-healing. Planet
originated in Racal-Milgo’s Reading
laboratories using LSt devices from Racal
Micro-electronic Systems and was finan-
cially assisted by a Department of Industry
grant. Planet production is at Racal's
Warrington plant.

Another Racal company, Racal Recor-
ders, is starting a major thrust in data
recording with a number of new products
due to appear this year. The company is
now headed by David Kempson who joined
Racal as a development engineer in 1963.
Kempson sees one of the new products, the
Storehorse, as opening up a new market
measured in tens of millions of pounds.

Although portable, Storehorse has an
enormous data capacity on its 15-inch
spool of magnetic tape. Enough storage, it
is claimed, to contain 147 years of issues
of the Financial Times (or the equivalent in
issues of Practical Electronics} not to men-
tion all the signals from a radio transmitter
24 hours a day for 131 days. Storehorse
has applications in R and D and perfor-
mance monitoring in industry, in sur-
veillance and in document storage and is
expected to have 75 per cent of sales out-
side the UK, particularly in the United
States.
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FEATURING

MIRACLE FILTER

In the beginning, when a.f. filters were
made with inductors and capacitors, filter
construction was not for the timid since it
involved the winding of innumerable coilfs
with precise inductance values. Despite the
complications that this caused however, a.f.
filters were produced, and the mathematics
of their design was well understood. A fiiter
could be produced with aimost any desired
combination of bandwidth, cut-off slope,
flatness within the pass-band, phase shift
and Q factor. All that was needed was a
smart mathematician and a coil winding
set-up!

it had always been recognised that .in
theory, complex filters could be made with
the much simpler combination of just
resistors and capacitors, but this was rarely
done because of the dreaded insertion-loss
caused by the non-reactive impedance of
the resistors. This attenuation could only be
counteracted by the addition of gain stages
within the filter, and that meant the use of
expensive valves or transistors. Most
designers stayed with their coil winders!
When integrated circuit amplifiers came
along in the late '60s the design of af.
filters was changed almost overnight and
the new era of the “Active Filter” using Rs,
Cs, and op amps had arrived. Although
many coil winders were consigned to the
dustbin, mathematicians found their ser-
vices still in demand since active filter
design was as complex as ever and lots of
new tricks were conceived to reduce the
component count for any given filter func-
tion.

As far as hobbyists were concerned
however, the word “filter” had now entered
our vocabulary and many articles aimed at
simplifying the design of active filters were
published to make life easier for the would-
be creators of sound-to-light units and
audio spectrum analysers. Despite this
progress however, the design of complex
active filters is still a bit of a chore, and still
requires the use of high precision resistors
and capacitors if calculated performance is
to be realised in practice.

If you have avoided being ambitious with
active filters up to now, you may soon be
converted by a new device from National
coded MF10, a switched-capacitor active
filter which completely dispenses with the
need for any external capacitors. The MF10
is a CMOS device in a 20 pin skinny-d.i.p.
package and it actually contains two
second order filter stages each of which can
provide allpass, lowpass, highpass,
bandpass and notch functions with a Q
value of up to 500 for centre frequencies of
up to 20kHz.
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The secret of the MF10 lies in the use of
internal switching circuitry to control the
charge and discharge of integrator circuits
which use on-chip storage capacitors. The
switching process is controlled by an exter-
nal TTL or CMOS clock generator and the
filter operating frequency is decided
primarily by the frequency of this clock. The
only external components required (apart
from the clock, which can control any num-
ber of MF10s) are a few resistors to set the
gain, Q factor, and the precise frequency of
operation., The clock frequency can be set
at either 50 or 100 times the desired
operating frequency by a single pin section
and tuning can be accomplished by varying
the clock frequency or by resistor trimming.
The MF10 is designed to work on plus and
minus 5V supplies, but can be run from a
single 10V rail if required. The price is low,
its easy to use and it /s available, so now all
we need is an article by a National engineer
to give us some help with the sums!

QUICK FLASH

Analogue to Digital converters such as
the one in your trusty digital multimeter
carry out a single conversion in about 40ms
which is O.K. for slowly changing signals
but no use at all if you want to digitise
video or even audio signals. Perhaps you
don't want to digitise such signals at the
moment, but we are being told that the
future is digital, that eventually all hi fi and
video systems will use binary words rather
than analogue voltages between their input
and output terminals to facilitate fancy
signal or image processing using a
microprocessor, and so we must keep up to
date!

The latest offering from RCA is a 6 bit A
to D converter which can carry out a
conversion in only 66 nanoseconds, fast
enough to keep up with a 7MHz video
signal! As if that wasn’t news enough, the
RCA CA 3300D is actually made using low
power CMOS technology rather than the
to-be-expécted bipolar process.

The secret lies in the adoption of the
Silicon On Sapphire (SOS) CMOS process
and in the use of a parallel or “flash’’ con-
version scheme with no less than 64
separate voltage comparators on the chip.
Each comparator has a different reference
voltage derived from an on-chip resistor
chain, and the 64 comparator outputs are
encoded using high speed logic to yield a
binary equivalent.

Some readers may remember my PE
DIGI-SCOPE design which used a matrix of
80 l.e.d.s to form an oscilloscope display.
The input circuitry in that design used a

Semiconduetor [[21)11:...

MF10 CA33000 SA6000

string of comparators in a similar fashion to
the CA 3300, but with only the equivalent
of 3 bits of precision. If | .was going to im-
prove on DIGI-SCOPE | would certainly use
one of these new RCA devices with a
bigger display matrix to get not only more
definition but also an improved bandwidth.

The CA 3300D comes in an 18 pin
ceramic package and will run from a single
5 to 8 volt supply.

MICROWATT MICRO

| normally try to cover devices which are,
at least potentially, useful for hobby pro-
jects. This item breaks that rule but is in-
teresting nevertheless because it hints at
the goodies we will be able to obtain in the
shops before too long.

| refer to the ITT SA6000 microprocessor
which is a ' CMOS single-chip device of
diminutive proportions able to run from a
3V battery supply. From now on, any hous-
ing from the size of a wrist watch upwards,
capable of accommodating a single lithium
button cell, can have its very own dedicated
microprocessor. The 4 bit SA6000 has
2.268K bytes of masked ROM, 96 nibbles
of RAM and no less than 51 I/O lines. The
standard clock frequency is 32-768kHz
and the 1/O pins can directly drive an 8 digit
liquid crystal display, so the most obvious
use for the SA6000 is in upmarket digital
watches with lots of fancy extras such as
calculators or bio-rhythm options.

Nothing new so far perhaps, watches like
this are already available, but remember
that the SA6000 is a true microprocessor
so it can be programmed to do just about
anything, unlike most existing watch chips.
How about a heat monitor, or a cheque ac-
count balancer, or a miniature multimeter,
or a space invaders game? All are possible
with the SA6000. You don’t need to keep
changing the battery either since the ITT
chip sips only 45 microamps from a 3V
supply when active and only 15 microamps
when idle. If you want to buy 100,000 of
them, they’ll set you back about £2.50
each!

AVAILABILITY

Devices featured in Semiconductor Up-
date should, under normal circumstances,
be avail<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>