


TRANSCENDENT 2000
SINGLE BOARD SYNTHESIZER

LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL.

The TRANSCENDENT 2000 is a 3 octave instrument transposable 2 octaves up or down giving an affective 7 octave range There is portamento, pitch bending, a VCO with shape and pitch
modulation, a VCF with both low and high pass outputs and a separate dynamic sweep control, a noise generator and an ADSR envelope shaper. There is also a slow oscillator, a new pitch
detector, ADSR repeat, sample and hold, and special circuitry with precision components to ensure tuning stability,amongst its many features.

The kit includes fully finished metatwork, fully assemblad solid teak =

cabinet, filter sweep pedal, professional quality components (all i : BEscHLATOR veo Tnoiss | FTes vor
resistors either 2% metal oxide or ¥2% metal trim!) and it really is ' 2 4 9 s

complete — right down to the last nut and bolt and last piece of wire!
There is even a 13A plug in the kit — you need buy absolutely no more
parts before plugging in and making great ‘music! Virtually all the
components are on the one professional quality fibreglass PCB printed
with component locations. All the controls mount directly on the main
board, all connections to the board are made with connector plugs and
construction is so simple it can be built easily in a few evenings by
almost anyone capable of neat soldering! When finished you will
possess a synthesizer comparable in performance and quality with
ready-built units selling for between £500 and £700!

COMPLETE KIT _ o o
ONLY | |
£168.50 + VAT!

Comprehensive handbook supplied with all complete kits! This
fully describes construction and tells you how to set up your
synthesizer with nothing more elaborate than a multi-meter and a
pair of ears!

INCREASED CAPACITY AT OUR BIG NEW FACTORY
MEANS MANY PRICES DOWN! ALL OTHERS FROZEN!

TRANSGENDENT DPX

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

The Transcendent DPX is a really versatile new 5 octave keyboard instrument. There are two audio outputs which can be used simult'aneo‘usly. On the first there is a beautiful harpsichord or
reed sound — fully polyphonici.e. you can play chords wiith as many notes as you like. On the second output there is a wide range of different voices, stil! fully polyphonic. it can be a
straightforward piano or a honky tonk piano or even a mixture of the two! Alternatively you can play strings over the whole range of the keyboard or brass over the whole range of the
keyboard or should you prefer — strings on the top of the keyboard and brass at the lower end (the keyboard is electronically split after the first two octaves) or vice versa or even a
combination of strings and brass sounds sirr_\qltaneously. And on all voices you can switch in circuitry to make the keyboard touch sensitive! The harder you press down a key the louder it

WE'VE MOVED!

NEW FACTORY UP!
PRICES DOWN!

There is a master volur‘r_vg and tone control, a separate control for the brass sounds and also a vibrato circuit with variable depth control together with a variable delay control so that the vibrato
comes in only after waiting a short time after the note is struck for even more realistic string sounds.

.

Cabinet size 36.3" x 15.0" x 5.0" (rear) 3.3" (front)

COMPLETE KIT ONLY £299.00 + VAT!

To add interest to the sounds and make them more natural there is a chorus /ensembie unit which is a complex phasing system using CCD {charge coupled device) analogue delay lines. The
overall effect of this 1s similar to that of several acoustic instruments playing the same piece of music. The ensemble circuitry can be switched in with either strong or mild effects.

As the system is based on digital circuitry digital data can be easily taken to and trom a computer (for storing and playing back accompaniments with or without pitch or key change, computer
composing etc., etc.) and an interface socket (25 way D type) is provided for this purpose.

Although the DPX 1s an advanced design using a very large amount of circuitry, much of it very sophisticated, the kit is mechanically extremely simple with excellent access to all the circuit
boards which interconnect with multiway connectors, just four of which are removed to separate the keyboard circuitry and the panel circuitry from the main circuitry in the cabinet.

The kit includes fully finished metalwork, solid teak cabinet, professional quality components (all resistors 2% metal oxide), nuts, bolts, etc., evena 13'A4plug — you need buy absolutely nclf
more parts before plugging in and making great music! When finished you will possess an instrument comparable in performance and quality with ready-built units selling for over £1,200!

0 R D E R I N G l N FO R MATIO N All kits also available as separate packs (e.g.
AND MORE KITS ON PAGE 8 Prices in FREE CATALOGUE. ‘

P.C.B., component sets, hardware sets. etc )
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A complete personal computer
for a third of the price ofa
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Also available ready

assembled for £9995 P g

The Sinclair ZX80.

Until now, building your own computer could

“easily cost around £300-and still leave you

with only a bare board for your trouble.

The Sinclair ZX80 changes all that. For just
£79.95 you get everything you need to build a
personal computer at home...PCB, with IC
sockets for all ICs; case; leads for direct
connection to your own cassette recorder and
television; everything! )

And yet the ZX80 really is a complete, -
powerful full-facility computer, matching or
surpassing other personal computers on the
market at several times the price. The ZX80 is
programmed in BASIC, and you could use it to
do qmte literally anythmg from playing chess
to running a power station.

The ZX80 is pleasantly stralghtforward to

"assemble, using a fine-tipped soldering iron.

Once assemblcd itimmediately proves what

a good job you've done. Connect it to your TV
set...link it to an appropriate power source *. ..
and you’re ready to go.

Your ZX80 kit contains...

@® Printed-circuit board, with IC sockets for
all ICs.

® Complete components set, including all
ICs - all manufactured by selected world-
leading suppliers.

® New rugged Sinclair keyboard, touch-
sensitive, wipe-clean.

@ Ready-moulded case.

® Leads and plugs for connection to any
portable cassette recorder (to store
programs) and domestic TV (to act as VDU).

©® FREE course in BASIC programming and
user manual.

Optional extras

® Mains adaptor of 600 mA at 9V DC
nominal unregulated (available
separately - see coupon).

@ Additional memory expansion board
plugsin to take up to 3K bytes extra
RAM chips. (Chips also available -
see coupon.)

*Use a 600 mA at.9 V DC nominal unregulated mains

adaptor. Available from Sinclair if desired (see coupon).
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Two unique and
valuable components of the
Sinclair 2X80.

|

!
The Sinclair ZX80is notjustanother erSOna}
computer. Quite apart from its exceptionally |
low price, the ZX80 has two uniquely adv anced
components: the Sinclair BASIC i interpreter;
and the Sinclair teach-yourself BASIC manual

The unique Sinclair BASIC interpreter .

offers remarkable programming advantages:

[ ] Unique ‘one-touch’ key word entry: the ZX80
eliminates a great deal of tirecsome typing. Key
words (RUN, PRINT, LIST, etc.) have their ovin
single-key entry.

® Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursadr
identifies errors immediately. This prev ents
entry of long and complicated programs with
faults only discovered when vou try to run them.

® Lxcellent string-handling capability - takes
up to 26 string variables of anv length. All
strings can undergo all relational tests (e, g
comparison). The X80 also has string input-
to request a line of text when necessary,
Strings do not need to be dimensioned.

® Up to 26 single dimension arrays

® FOR/NEXT loops nested up 26.

® Variable names of anv length,

® BASIC language also handles full Boolean
arithmetic, conditional expressions. ctc.

@ Exceptionally powerful edit facilities, allows
modification of existing program lincs,

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

® Timer under program control.

® PEEK and POKI cnable entry of machine
code instructions, USR causcs jump to a
user's machine language sub-routine.

e ‘e
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® High-resolution graphics with
22 standard graphic symbols,

@ All characters printable in reverse under
program control.

® Lines of unlimited length.

.and the Sinclair teach-yourself
BASIC manual.

If the features of the Sinclair interpreter
listed alongside mean little to vou-don’t worry.
They're all explained in the specially-written
96-page book frec with every kit! The book
makes learning easy, exciting and enjoyable, and
represents a complete course in BASIC pro-
gramming - from first principles to complex
programs. (Available separately - purchase
price refunded if you buy a ZX80 later. )

UHF TV modulator.

780-1 microprocessor - new,
faster version of the famous Sockets for TV,
Z-80 microprocessor chip, cassette recorder,
widely recognised as the best power supply.
ever made.

SUPER

RAM chips.
4 /‘ Clock.

Rugged,
flush,
Sinclair
keyboard.
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Fewer chips,
compact design,
volume production -
more power per pound!

The ZX80 owes its remarkable low
price to its remarkable design: the whole
system is packed onto fewer, newer, more
powerful and advanced LSI chips. A single
SUPER ROM, for instance, contains the
BASIC interpreter, the character set, operating
system, and monitor. And the ZX80’s IK byte
RAM is roughly equivalent to 4K bytes in a
conventional computer, because the ZX80’s
brilliant design packs the RAM so much
more tightly. (Key words, for instance, occupy
just a single byte.) '

To all that, add volume production -~ and
you’ve that rare thing: a price breakthrough
that really is a breakthrough.

The Sinclair ZX80. Kit: £79.95.

Assembled: £99.95. Complete!
The ZX80 kit costs a mere £79.95. Can’t
wait to have a ZX80 up and running? No
problem! It’s also available, ready assembled,
for only £99.95. ’
Whether you choose the kit or the ready-
made, you can be sure of world-famous
Sinclair technology-and years of satisfying use.
(Science of Cambridge Ltd is one of the Sinclair
companies owned and run by Clive Sinclair.)
To order, complete the coupon, and post to
Science of Cambridge for delivery within 28
days. Return as received within 14 days for full
money refund if not completely satisfied.

SincCi=ir
2X80

‘Science of Cambridge Ltd

6 Kings Parade, Cambridge, Cambs., CB2 ISN.
Tel: 0223 311488.

Including VAT.

Including post and
~ packing.
Including all leads

%
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z m////////////////////////////////////////////////

I—Order Form

To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN. I
Remember: all prices shown include VAT, postage and packing. No hidden extras.
Please send me: l
| Quantity | [tem Item price | Total I
l Sinclair ZX80 Personal Computer kit(s). Price ! - I
includes ZX80 BASIC manual, excludes mains .
I adaptor, 7995 ¢ o I
Ready-assembled Sinclair ZX80 Personal [
I Computer(s). Price includes ZX80 BASIC manual, I
excludes mains adaptor. L9995 |
I Mains Adaptor(s) (600 mA at 9 V DC nominal I
) unregulated). e 1 8.95 o
I Memory Expansion Board(s) (takes up to l
3K bytes). 12.00
l RAM Memory chips - standard 1K byvtes capacity. - 16.00 I
Sinclair ZX80 Manual(s) (manual free with every
l ZX80 kit or ready-made computer). 5.00 I
NB. Your Sinclair X80 may qualify as a business expense. TOTAL £
' Tenclose a cheque/postal order payvable to Science of Cambridge Ltd for /[ I
Please print ' I
Name: Mr/Mrs/Miss y - e e —eoed
Address - o B W l

£ |
——_—_——_——__——_—
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[AUDIO AND Y

MAIL ORDER

TEST EQUIPMENT ccsmeices
GENTRE

INCLUDE VAT
Telephone your order with Access a

ELECTROVALUE
CATALOGUE

’ ‘, LONDOR'S TEST GEAR CENTRE
10 OPEN 8 DAVS A WEEK 9 am-6 pm
| ) I SCOPES—_(UK P/P£150¢ea.)

HAMEG
HM 307-3 10MHz single beam with Ccmponem Tester ... 170.00 R
‘| WM 3128 20MHz Gual trace . ... ... 26780 « i FREQUENCY
HAD YOURS YE T? A HM 812-4 20MHz sweep delay . . R, .... 402.50, COUNTERir
/! .l 'Super 10 10MHz dual trace g g 23' 00 OPTO 7010 9 digit, GOOMHx(
‘4D25. Scope x 26MHz dualitrace .. ................. 4.00 }:Portable. 0.1HZ Resolution|
. | SINCLAIR 10MHz Miniscope. P/S 4.00, Nicads 7.1 .5, Case 8.1 l0 . with NICADS . .. 113.95!
G i e el E——— 62.50 | iMAX 50 50MHz 6 digit

PROBES 15.40. x 10 10.50 x 1'8.50 * f'packetcounter . .
MAX 100 100MHz 8 mgn

Our computer has already | |- DIGITAL RULTIMEYERS — | Gt s, s

DM 23S Sinclair portable 3% dign LED . . ... .. ... pocket counter

‘POM35 Sinclair Pockst 3% digit LED . .. . ... ... . 36.50 eac
DM350 Now Sinclar 3% 491 [ 10 amp range 7850 - | 300 MHZ Proscater for 60!
Se eC e Ousan S O OU r DMAS0 New Sinclair 4% digit e 107.95  1'pEM200 Sinclair 200MHz
(30Kv Probes 19.00. P/ S 4.00. DM Nicads 7.95. Cases 8.80) ‘Pocket Counter 8 digit 54.50

'M1200 Bench Portable 3% digit LED. Resolution 1pA/0. ‘Imv/ 'OPTIONAL P/S 4.00. C‘on-

0.0%ohm ......... .. ... Ll 7.50
CUStOI ners to WhOI N our ' 228 Data ecision 37 dgit hanctheld LED (2 amp AC/DC) o s plcster Pk 385
s . 198. Low cost 3% digit general purpose LCD .. ... ill
197. Pocket Low cost 3% digit LCD . . . . . 3505

new catalogue has G e T Y

Muit-Range Instruments featuring AC/DC voits, DC current. Resistance Ranges all with mirror scales

automatica”y been Sent. If ! © except T1/IT-2/T12/TM3A/TM3 AC voits only), some with AC current, etc.

—

TM11 0 dible 120 Range El ic Muiti ter .. ... pa S a .. 168.00
. TM3B AC Micro volimeter IMHz >4 Megohm {large scale} .. 181.76.
ou would like a co too “TM3A AC Micro vaimeter 3MHHe >4 Mogehr 13050
] J 360TR 100k/voit 23 Range (plus transistor checker) Large scala B . 34.95
7080 20k / voit 26 Range. Large scale o X
= - 7081 50k/volt 36 Range Multi-meter ... . . .
simply se nd Uus vour nam e | 7200 20K von 22 Ronge Double Ml matar
NHBS 20k /volt 22 Range Popular Multi-meter 95
N LT101 1k/volt 12 Range Pocket Multi-meter . B
L 1 YN36OTR 20k/volt 19 Range Multi-meter plus transistor check .
and addreSS It S AT208 50k /volt 21 Range Multimeter .. . . .. ...... :
. NHS5/110 2k /volt 10 Range Multi-meter .. ......... cm - - wp
;TMKS00 30/volt 23 Range Multi-meter, with case .

] "AT1020/TR202 20/ volt 19 Range Multi-meter with transistor tester ... ... ...
R AT210 100k/volt 21 Renge Multi-meter ... .. ... .. .. ........
AVD!.-ndulugcr-m-nfnphe-mommhndﬂnmek
i ] GENERAL EQUIP i GENERATORS

SETBO Signal Injector . T TR TG 152 Sertes 3Hz 300kHz 5 Sifegop

(You don't even have to pay postage in the U.K.) TE7 Signal Tracer AF/RE 100100 wes MOTEIRTD Lo 10750
::va?aséﬂ\l/':./u:o;:;.y;?' . ‘g:: ‘:’gzm?ne; RC Osciltators Sine ' Square output.
o Py 12 Ranges
” RP1240/24v 0/13mp P/S Stabilised  42.00 [l 1oz iMHz ' ) 113.95
'T S A GOOD DEAL BETTER FROM ELECTROVALUE . MPazA. 3 empyersion . L 54.00 TG200Dm (with meter) . . © 13950
R Meters . V _/_ amp‘ ‘/ Tw'" . 85.00 TG200Dmp (meter & fine control) 145.90
® We give discounts ® We stabilise prices. ‘TRT000 Transistor checke n /outcircuit 1198 4007Dgi=t Puize Ganerpuor0 SHzSMHE o
ignal injector ... ... .. .. 865 WMl 5001 Funrtan Gerararm . i
on C.W.0. orders, except for by keeping to our printed $3022 Lransisior/ DiodeCheckar, ). c1ees W TG e S S o
B y L A 1 Cl; M 0. hm. 0/160/ A
a few items market Net or N rice lists which appear but 1 3007500 ACvaits 0/300amp - . 32.95 [ 82030 (RF) 6 bands 250KH: 300MH: 4998
pp 4 Acn1 {Audio} sine 19Hz220Hz 19H
in our price lists. three or four times a year ] SWRA0/$ SWRA&FSMeter . ... ... 1050 . z ﬂuare. e
. g ' 'SWR10 SWA Meter . . “100s W0 (RF-Audiol 18Hz200MHz . .. 78.80:
59, On orders, list value MB319 2x100 Watt Audio Watt Meter . 13.95 [l - :
£10 or more 5 _soov Megohmeter 500 Megohms . . . §1.00 PROTO BOARD IN STOCK
) ® We guarantee 2Y2 Amp Varisble transformer .. . 21.98 KITS PR 6 #.20, PR 100 $1.80.
10% On orders list vaiue iLLs ORILL K 3‘;5‘&‘»‘3'50535‘5”°° e T o00
£25 or more. all product§ brand new, clean 8 t0 12 vok Operated. ' " max - A5, EXP5503.95
Not applicable on Access or and maker's spec. No 's‘lg;:ill- gg-mim. f‘agsns” e :'§§ E
Barciaycard purchase orders. seconds, no surplus. SMALL DRILL with 20 drills ftoois . 1398 _____._.___.MOMTORS —
_SMALL DRILL with mains eliminator snd 20 II:LZ‘?:AO Economy Probe. 1%MHI N 3;~°°
drills/tools .. L. L . onitor circuit powere ’ C K
® We pay postage : ® Appointed distributors for MEDIUM DRILL with 20 drilis/100ls . u os .IL-:; T"%?;T HwMH: .......35.50
3 MAINS Eliminators .. ... .. ... 9.98 - .- . 20.50
in U.K. on C.W.0. orders SIEMENS, VERO, ISKRA, m.m‘s”'s";e‘iés . L 138 16 Pin IC test clip L 198
list value £5 or over. If NASCOM and many Sk e D O L Le  dIZ 50 PiEZO HORN
under, add 30p handling others. TTTTTIvsounD T T TWEETERS
charge. ‘High quality TV sound from your Hi-Fi 7 Up to 100 watts sach. No x<ver
Simply plug tnto aerial socket of your FM reqd. Only ... . 4.95 each.
wner. 6.50 (UK P&P 50p} Flared Horns . ... 8.50
Midrange Flared Hcrns ... 9.50

OUR NEW CATALOGUE No 1 0 ’ As reviewed by ‘Popular Hi-Fi*, July '79

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

ELECTROVALUE LTD

(P/P 20p per 1 or 2, 30p per 3to 5)

NEW BULK PURCHASE
GEC 10+ 10 watt
Tuase/Amplitisr.

MW/LW/SW /81 FN. Supplied
a3 Iwo sasy 1o cennec! units,
£21.95 P8P £1.50

TWESELL ’
Kef, Seas, Audax, Fane,
Goodmans, Motorola

_ Pearless
HEAD OFFICE (Mail Orders) | CTM11 K000 | Ao Pt e | ——)
28(D) St. Judes Road, Englefield Green, Egham CALL IN AND SEE FOR YOURSELF _ |

Surrey PRICES CORRECT AT 373780 |

T\;\g(?)) OHB. Phone: 33603 {London prefix 87. STD A“nln [l[nl‘nnnlns
0784
Telex 264475. CATALOGuE

NORTHERN BRANCH (Personal Shoppers Only) SO ERSINIRE Bbo, | GNDOINAM2M BN ceNp STAMPES |

680 Burnage Lane, Burnage, Manchester M19 1NA ] 01-724 3564. OPEN 9-6, MON-SAT. ADDREé‘SEE?UE:\E'
Phone: (061) 432 4945, : »E

Py OV

(MIN
— Laco
ALSO AT 248 TOTTENHAM COURT ROAD, W.1 FORYO
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You cant beat
The System

The Experimentor System™ —a quicker transition from lmagmatuon

Experimentor Matchboard™ pre-drilled PC8s.

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

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

We've added Experimentor Scratchboard

through expenmentatlon to reahzatlon

With Experimentor Matchboard yoﬁ can go from

breadboard to the finished product nonstop! We've
matched our breadboard pattern again, this time on
a printed circuit board, finished and ready to build

on. All for about £1.32.

There's even a letter-and-number index for each
hole, so you can move from breadboard (where
they're moulded) to Scratchboardm (where they're

printed) to Matchboard (where they’re silkscreened

workpads, with our breadboard hole-and-connection
pattern printed in light blue ink. To let you sketch up

a layout you aiready have working so you can

reproduce it later.

onto the component side) and always know where

you are.

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

EXP-300PC, which includes one item
* A Matchboard pre-drilled PCB

1

EXP-302. which inciudes three items
* Three 50-sheet Scratchbusrd workpads

EXF-303. which includes three items
* Two Matchboards and an EXP-300

4

EXP-304. which includes four items
* Two Matchboards. an EXP-300

CONTINENTAL SPECIALTIES CORPORATION

=

C.S.C. (UK) Limited,

Dept.9W Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex. CB11 3AQ.
Telephone: Saffron Walden (0799) 21682

Telex; 817477,

£1.32 £1.68 solderiass breadboard breadboard and a Scratchboard workpad.
£8.60 9.30

CONTINENTAL SPECIALTIES CORPORATION. DEPT. oW

Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex.

FREE Catalogue tick box[]
| enclose cheque/ PO for

£

Name
Address
I Inc P&P and 15% VAT
1.EXP 300PC | Qnty.Reqd. 2.EXP 302 l Qnty.Reqd.
l £2.38 £2.79
3.EXP 303 I Qnty.Reqd. 4. EXP 304 | Qnty.Reqd.
I £11.04 £11.85
Phone your order with Access, Barclaycard or American Express
Card No.

Expiry date
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CHROMATHEQUE 5000 POWERTRAN

5 CHANNEL LIGHTING
EFFECTS SYSTEM

BN hogue 5000
Chromatheque 5000 COMPLETE KIT

W wves [

i3 3

ONLY
£49.50 + vam

This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on each channel. Control of the
lights is comprehensive 10 say the least. You can run the unit as a straightforward sound-to-light or have it strobe all the lights at a,speed depende_nt upon music level or fro(\t_ panel control
or use the internal digital circuitry which produces some superb random and sequencing effects Each channel handles up to 500W and as the kit is a single board design wiring is minimal
and construction very straightforward

CHANGYL UOHYING SFFRETR SESTRe

Panel size 19.0" x 3.5"". Dapth 7.3"

Kit includes fully finished metalwork, fibreglass PCB controls, wire, etc. — Complete right down to the last nut and bolt!

MPA 200 100 WATT (rms into 80) MIXER/AMPLIFIER

COMPLETE KIT
ONLY ) v \

£49.90 + vAT! S AR PR P N,
MATCHES THE @ “ @ % % -6 -4

OMATHEQUE 5000 ‘ L (" R & B Ve
CHROM ) . 5 " @
PERFECTLY! ] Panel size 18.6" x 3.5". Depth 7.3"
Featured as a constructional article in ETH, the MPA 200 is an exceptionally fow priced — but professionally finished — general purpose high power amplifier. It features adaptal?!e input
mixer which accepts a wider range of sources such as microphone, guitar, etc. There are wide range tone controls and a master volume control. Mechanically the MPA 2000 is simplicity

itself with minimal wiring needed making construction very straightforward.
The kit includes fully finished metalwork, fibreglass PCBs, controis, wire, etc. — complete down to the last nut and bolt

DE LUXE EASY TO BUILD LINSLEY HOOD
.75W STEREO AMPLIFIER £99.30 + VAT

This easy to build version of our world-wide acclaimed 75W amplifier kit based upon circuit

boards interconnected with gold plated contacts resulting in minimal wiring and construction

defightfully straightforward. The design was published in H-Fi News and Record Review and

features include rumble filter, variable scratch filter, versatile tone controls and tape
. monitoring whilst distortion is’less than 0.01%. i

WIRELESS WORLD FM TUNER £70.20 + VAT

A pre-aligned front-end module makes this Wireless World published design very simple to
construct and adjust without special instruments. Features include an excellent a.m. rejection
push-button station selection as well as infinitely variable funing and a phase locked loop
stereo decoder, incorporating active filters for “birdy’* suppression.

"LINSLEY-HOOD CASSETTE DECK £79.60+ VAT

This design, published in Wireless World, although straightforward and relatively fow cost
provides a very high standard of performance. There are separate record and replay amplifiers
and switchable equalisation together with a choice of bias levels are also provided. The
mechanism is the Goldring-Lenco CRV with electronic speed control.

T20+20 20W STEREO AMPLIFIER £33.10+ VAT

This kit, based upon a design published in Practical Wireless, uses a single printed circuit
board and offers at very low cost, ease of construction and all the normal facilities found on
quality amplifiers. A 30 watt version of this kit (T30 + 30) is also available for £38.40 + VAT.

MATCHING TUNERS — SEE OUR FREE CATALOGUE!

" COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this page are supplied with fully finished metalwork, ready assembled high quality teak veneer cabinet (last
4 kits on this page), or professional quality rack mounting cabinet (first 2 kits on this page), cables, nuts, bolts, etc., and full instructions — in fact everything!

All of the kits shown on this page are available as separate packs for tho;e customers who wish to spread their purchase or perhaps make their own cabinets or metalwork. Prices are given.in our
FREE CATALOGUE. :

PRICE STABILITY: Order with confidence. Irrespective of any price changes we NEW FACTORY ON SAME INDUSTRIAL ESTATE
will honour all prices in this advertisement until Aprit 30th, 1980, if this month’s ADDRESS AND PHONE NUMBER UNCHANGED

;advertisement is mentioned with your order. Errors and VAT rate changes excluded.

EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p handling ’ .QUR cAT»ALOMGUE 1s FHEE! WRITE OR PHO,N,E NDW!

and documentation

U.K. ORDERS. Subject to 156% surcharge for VAT. No charge is made for [
carriage, or at current rate if changed.
SECURICOR DELIVERY: For this optional service (U.K. mainland only) add d .

£2 50 (VAT inclusive) per it PORTWAY INDUSTRIAL ESTATE ANDOVER

SALES COUNTER: If you prefer to collect kit from the factory, cail at Sales

Counter. Open 9a m.-4.30 p.m, Mondéy-Thursday ) ) AN DOVER, HANTS SP10 3NM (STD 0264) 64455
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For Starters

The Dema System is a compact
electronic ignition unit intro-
duced by Maywood Technical
Developments. Priced at £49.50
including VAT and postage, the
unit is aimed at both the private
motorist and the fleet operator.

The system incorporates a
variable pulse width circuit to
determine when the voltage
stored on capacitors should be
swtiched by thyristor to the HT
coil and spark plugs. It monitors
the revs and varies the duration
‘of the spark to achieve as near
as possible complete initiation
of combustion.

The system can be installed
by unskilled staff in about half
an hour without having to make
any alterations to the vehicle.

The Dema System is avail-
able from Maywood Technical
Developments Ltd, Peake House
232 High Street, Harlington,
Hayes, Middlesex UB3 5DS.

Tantless

It seems that there isn’t a lot of
tantalum ore about these days.

- Although it hasn’t exactly been

the first item on News at Ten, it
means there’s a shortage of tant-
alum powder, from which the
capacitors are made. Supply and
demand just isn’t working in our
favour. As demand keeps on
rising, the known reserves are
being exhausted. That inevitably
means that tantalum capacitors
are bound to increase in price
rapidly over the next year or
two.

Radiation Hazard

Have you any old ex-govern-
ment equipment with luminous
dials or pointers? (They may
not now be luminous because
‘of phosphor degeneration).

Mr. Manning of Birmingham
University has informed us of a
radiation hazard that may exist
from some ex-government
equipment.

He was moved to write to
us after examining a revolution
counter, containing two large
moving coil meters with edge-
wise scales about 100 mm long,

scaled 6-14-18-22-26-30 and
marked ‘Engine Speed Hundreds
of RPM’.

The graduations and num-
bers are filled with radium
activated luminous paint, ap-
plied very thickly. At 10 cms
from the scales a Geiger counter
registered 1000 counts per sec-
ond. With alpha and beta radi-
ation blocked, the count rate
was still 100 cps. As Geiger
counters are only one or two
per cent efficient for gamma
rays, the true rate may be
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several thousand per second. In
that event the radioactive paint
used is such a strong source
(several millicuries) that one
would require a licence to use
it for teaching purposes.

If you have any ex-govern-
ment equipment with luminous
dials or pointers — better safe
than sorry, have it properly
disposed of if you think it may
be a radiation hazard. Warning
— don’t burn the equipment;
that will simply spread the
radium through the air.

Red Hot Radar

‘Under Chairman Brezhnev So-
viet defence spending has increa-
sed from half to almost double
that of America.

A Senate Subcommittee
heard recently that the latest
Soviet airborne tactical look-
down/shoot-down radars are be-
lieved to be superior to any
system now used by American
forces.

Russian missile guidance sys-
tems can now match their
American counterparts. Russia
is also annually devoting several
times America’s spending on
research into high energy laser
research.
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74186 500p 4001 17p 15365 350p EXP350 3.6" x 2.1 £3.15 BOAROS. (Reed Switches} MEMORY MAPPED VDU INTERFACE KIT
74188 5 4002 17p 75451 T2p {Upo 3 x 14 pin ICs} Socket Strips / Bus Strips/Binding Posts mounted UHF Modulators £3.75 £45.00
74190 90p 4006 %p 75491/2 96p |* EXPB503.6"x 24" £3.60  on sturdy base plate Reed Switches (12VA)  £0.26  SERIAL 1P VDU INTERFACE KIT. £56.00
74191 80p 4007 ‘18p 87126 250p {Upto 1 x 40 pin IC) PB6 6x 14 DiL ICs £8.20 tOGIC PROBE £18.00  ELF Il MICROCOMPUTER KiT £79.95
74192 90p 4008 80p 8728 300p EXP300 6" x).1" £5.75 PB100 10x 14 DIL ICs £11.80  MULTIMETERS ELF Il WIRED AND TESTED £99.95
74193 90p 4009 40p 8795 200p {Ute B x 14 pin ICs; PB102 12x 14 DIL ICs £22.95 SUPERTESTER 68B0R  £33.00  GIANT MONITOR BOARD KiT FORELFI £35.00
74104 90p 40%0 50p 8797 200p EXPB0O0 6” x 2.4 €6.30 PB1O3 24 x 14 DIL ICs £34.45 MICROTEST 80R £17.00 4K STATIC RAM BOARD FOR ELF i £69.44
74195 95p 4011 17p 81LS95 140p (Upto 1 x 40 pin OCs) PB104 32 x t4 DIL ICs £45.95 TMK500 £22.00 °  ASCH XEYBOARD KIT £50.58
74196 95p 4012 18p 81596 140p (The above boards are suitabie for ali DIL ICs.) Pocket multimeter  ~ £4.75  (Please add 75p p&p to ali above tems).
74197 80p 4013 s0p B1S97 140p ICTESTCLIPS ;
74198 180p 4014 84p B8ILS9S 140p 0
74199 150p 4035 8p 9601 110p 14 pin £2.60 24 pin £2.90 We carry a large stock of 74 and 74LS TTLs, CMOS, Lingars, Memories, etc. and can normally offer
74200 £10 4016 45p 9602 220p 16 pin £2.75 40 pin £2.90 ex-stock deliveries. We welcome inquiries for volume quantities both from local and overseas buyers.
74221 160p 4017 80p 9603 °  1680p L

iV

165% o totl orcorvalve. || e 20d 30p psp VAT TECHNOMATIC LTD.

y ¥ Government, Colleges, etc. Orders accepted. 17 Burnley Road, London NW10
QICCESS anddIBSa;cI;z;ycrird accepted Mon £ 3 30 5 30 (2 minutes Dollis Hill tube station) ampie street parking)
casgisen ralist CALLERS WELCOME Saturday 10 30-4 30 Tel: 01-452 1500 Telex: 9
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RANDOM ELECTRONIC
EASY DICE

et T 1|
Ds E]'Eg‘
d By

Self Assemble £3.95
Ready Built £4.75

Roll Out Model £5.25
INCLUSIVE VAT.
ADD 25p. POSTAGE PER DICE

SUPER VALUE!

5 FUNCTION RADIO
CONTROLLED CORVETTE
\_ FULLY ASSEMBLED \

&\ <

£22.50+60_p.p+p

CLOCK ALARM KIT
FULL INSTRUCTIONS

£12.95 +25p.p+p

TV.GAMES B/WHITE
£8.95+25p.p+p

24 TUNE ELECTRONIC
DOOR CHIMES

£14.50+25p.p+p

' CALCHEC EDUCATIONAL
CALCULATOR

£2.25+25p.p+p
ORDER FROM

Menorcrest Electronics Ltd.
1Hatton Court
Ipswich Suffolk

Tel: 0473~-210151/2

102

ETCH RESIST TRANSFER
KIT 'SIZE 1:1
Complete kit 13 sheets 6in x 4%in

£2.50 with all symbols for direct
application to P.C. board. Individual

| sheets 25p each. (1) Mixed Symbols (2)

Lines 0.05 (3) Pads (4) Fish-Plates and
Gonnectors {8) 4:Lead and’ 3-Lesd 'and
Pade«(6y DILS (7) BENDS 90°:and.130°,
(8). 8—10=12"T.0.5. " Cans,49) Edgs
‘Connectors 0:15- (10y Edge Cohnectors
0.1 {1 1)4ines0.02 {12y Bends:0.02:(13)
Quad in Line.

‘FRONT AND REAR PANEL

TRANSFER SIGNS .

All standard symbols and wording. Over
250 symbols, signs and words. Also
‘available in reverse for perspex, etc.

.Choice of colours, red, blue, black, or
white. Size of sheet 12in x 9in. Price £1.

‘GRAPHIC TRANSFERS
WITH SPACER
ACCESSORIES

Available also in reverse Ietterihg, colours
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and -numerals Ysin kit or Yin kit. £1
complete. State size.
Al orders dispatched promptly.
' All post paid
Shop and Trade enqulrues welcome
Special Transfers made to order
E. R. NICHOLLS
P.C.B. TRANSFERS

DEPT. ETI3

46 LOWFIELD ROAD
STOCKPORT, CHES. 061-480 2179

CALGULATORS

‘SPECIAL LOW PRICE ON PROGRAM-
MABLES
CASIO
FX 501P128 step prog £47.95
FX 502P 256 step prog £65.95
A1 Adaptor to cassette £19.95
TEXAS INSTRUMENTS
TI42MBA 32 step £40.95
TI53 32 step £24.95
TI57 50 step £25.95
Ti58 480 step £65.95
TIS8C with power off memory £84.95
TI58 960 step £189.95
PC100C Printer cradle £148.95
_Maths/Utilities £23.95
Electrical engineering £23.95
Applied statistics £23.95
‘Business decisiors £23.95
Marine navigation . £23.95-
TEXAS Full range available N
TI25 Students scientific £19.95
TI35 Sci L.cd. £20.95.
Tl144 Lc.d. Sci/Stats £31.95
TI50 L.C.D. Sci/Stats £21.95
TI1760 Datacard £18.95
T! Programmer £41.95
CASIO
MATH PET L.c.d. Learning aid £19.95
€Q82 Muhi Alarm Clock £18.95
MLB31 Musical Keys "NEW* £13.95
AQ2000 Alarm/Stop/ Date £23.95
FX68 £18.95
FX80 £14.95
FX310 £16.95
FX510 £18.95
FX2600 £18.95
FX3200 £20.95-
FX5000 £27.95
FXB000EP Scientific Mains Printer £139.95

Conversion Master! Solve the metric problem with the
IBICO 067 only £16.9
Telephone Answering Machines £169.95
ALL ADVERTISED GOODS FROM STOCK
PRICES INCLUDE POST, PACKING, AND V.A.T.

CALCULATOR SALES
& SERVICE

ARROW WORKS, ARROW ROAD
REDDITCH B98 8NN
TEL: REDDITCH (0527) 43169
Callers by appointment only please.

Codespees
Electronics

P.0. BOX 23, 34 SEAFIELD ROAD, COPNOR,
PORTSMOUTH, HANTS. FO3 5BJ

8 DIGIT 0.1 LED DISPLAY multiplexed, common
cathode $9p each. OBIGITAL ALARM CLOCK MODULE
with 0.7 display. With data £8.99 each. 4 DIGIT
CLOCK LCD 0.5 digits. supplied with data, £4.99
each. MMB5316 digital alarm clock chip. with data,
£2.29 cach. REJECT CALCULATORS Untested, but
good value for spares. £2.50 each. LED WRIST-
WATCH IC Mostek MK5030. with data, 95p each.
LED WRISTWATCH DISPLAY type DISS01, 0.1
digits, with data 85p each. SUPER SAVER Purchase
an MK5030 and a 0IS501 for only £1.50 the pair.
NOTE the MK5030 and 0IS501 are housed in &
“legless flatpack” style package and require some fairly
fine soldering. 20-KEY KEYBOARDS calculator
keyboards, 2 for 98p (no1 for use with NORTEC4204
calc. chip} 4 DIGIT 0.8 LED DISPLAY common
cathode. with data £3.75 each. DIGITAL MUL-
TIMETER CHIP MM5330 IC 1o build a 4% digit
muhimeter, with data. £3.49 each. SUPER QUALITY
JACK SOCKETS %'’ (6.35mm]) jack sockets. mono
23p each, stereo 25p each. SLIDE POT KNOBS
please state colour required, 11p cach. ROTARY
VOLUME CONTROL KNOBS nice style, 18mm diam.
Black with coloured cap, please state colour required,
18p each. 10 LED DISPLAYS Uniested material. 0.1
digits, common cathode. 85p. 6§ DIGIT 0.1” LED
DISPLAY multiplexed, common cathode, 99p. 555
TIMER IC with data and applications booklet, 23p.
POLARIZING FILM max. 19" wide, any length, only
2p per 5q. inch. Any size cut. SLIDER SWITCHES 2
pole, change over. 15p each. PUSH BUTTON
SWITCHES spring loaded {(momentary) with one n.o
contact, 14p each. CALCULATOR CHIP Nortec
4204, 4 tunction and constani. with data, 80p. 2102
MEMORIES Oynamic memaories for your micros, with
data 95p each. MM5314 digital clock chip. with
data. £1.99 cach. WRISTWATCH LCD, supplied
with polarizers and data sheets, 89p sach.

NEW CATALOGUE AVAILABLE FROM
JANUARY. SEND S.A.E. FOR YOUR FREE COPY
POST AND PACKING PLEASE ADO 35p (OVER-

SEAS CRDERS ADD 90p)

V.AT.ACD 15% TO THE TOTAL OF GOODS AND
P&P

FULL BATISFACTION GUARANTEE ON ALL
ITEMS
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C.B.GITY

LTD.

119d PROSPECT ROAD
FARNBOROUGH, HANTS.
0252-318141
(EVES. & WEEKENDS)

C.B. CITY is dedicated to all present
and future Citizen Band Enthusiasts.

We stock a full range of everything
you are likely to require and more. if
not, we can most probably obtain it.

Duff Rig?? Then why not take advan-
tage of our repair service — absolute
confidence guaranteed.

Access, Credit Cards accepted.

Just send 3 x 10p stamps for our
16-page fully illustrated compre-
hensive catalogue.

REMEMBER!! Until C.B. becomes
legal we DO NOT sell rigs.




GLASSIHED lNFORMATION g:‘.IE._:ADI\I;ERTISEMENTS IN THIS SECTION MUST BE
] ) s Closing date: 1st Friday in month preceding publication.
Semi-Display:—
1-3 insertions — £6.00 per single column centimetre
4-11 insertions — £5.50 per s.c.c.

Advertisements are accepted subject 16 the terms and conditions
printed on the advertisement rate card {available on request).

12 insertions — £5.00 pers.c.c. Cheques and postal orders should be crossed and made payable 16"
Classified: — ‘Electronics Today International.’
23 pence per word (minimum 25 words) ¢ . N
oNa—————— p— CLASSIFIED ADS, E.T.I., 145 CHARING CROSS ROAD,;

[LONDON WC2H OEE. (TEL: 01-437 1002).

SO?N?:I EFFECT?. Factory clear out. Top : BARGA'NS FOR THE :
quality. Flangers, Phasers, Fuss, Voice boxes, i 1
etc. Working units, Non-working units, Boxes ‘ ELEGTBUNIG HANDYMAN

only, PCBs. Cheap. Ideal for musician / ! BRANDED LED DIGlTAL 1
experimenter. Phone Radrage (024026) ALARM CLOCKS

2707 for details.

10 LEDS mixed colours — sizes £1.15. 100

mixed diodes 85p. 50 mixed transistors 95p.

Lists 15p. Sole Electronics (ETI), 37 Staniey r

Street, Ormskirk, Lancs. £L39 2DH.

TOP QUALITY 1N4148 specification diodes
on bandolier. 500, 1000, 5000 for £3, £5, =%

s £20. D. Johnston, 12 Balgillo Road, Dundee e @

DD5 3LU.

(3
Returned to Service Department within guarantee

\ e R R R R period
. COMTRAYS L T T e —— (1) With alerm repest — .R.5.P. of £17.00 offered at
Store resistors, capacitors, IC's, screws, etc. Ideal for X 125 10p 16p 18p | LED DISPLAYS OCPTI Phaisir  40p £3.95 inc. VAT
organising your project components — saves all that 2 11p16pisp| T07.3imCA 90p | 8PXZ5 Pl ir 150p . (2) With juxury lamp and repeat alarm as featured in
searching around while constructing. Plastic trays with lnfra Red GMW €1.55] 747.6sCA  170p | “Phete Drlimgtas 50p : most major U.K. Mail Order catalogues, S.R S.P.
16 compartments, each compartment 3% x 2% x 588 1 [ ¥ REGS 1A plostic “§° . £31 00-—offered at £7.95inc. VAT
1zins. deep. mﬁ?ﬁu/ 3:: PH004/5/6/7 % ::.lé: 15"1’:\! 28y (3) With integral fuxury light and repeat alarm also as
£2.10 each, including p.p. and VAT 3 »31/5/5/1 :;: g:&u:{u zﬁ: }“;Lj%" *’“"; fsea;%jsr?g, l:fnggzt,ggfgfl}]é'r(édhg?llgﬁ'esr ;it.a:f?\l.];s'
Four for £7.60 (64 compartments) :H::!/Zi!g 4% gggﬁl :" 0"':‘ adusishis + 810 These will be sold as received from our customers with .
Eight for £13.80 (128 compartments) ,25,5%5,: |:= M3054/3055 45.: g T the existing fault(s) and without guarantee.
.Chequg or P10 to; mg%; ‘;: %;%”/ 4 g W‘L::_ Discounts available on large bulk purchases
- a
HELISTAR SYSTEMS LTD. i BC187/8/9 11p | 20903458 12p | 7418 pin 18p PRESCOTT CLOCK AND
150 WESTON ROAD BC1gaC 12p 4 |7480IL 35p WATCH COMPANY LIMITED
ASTON CLINTON s 1 THANNT 20 | 747DILI  S0p rescott House. Humber Road, London NWZ 6ER
BCIOZ/I/AL 1op | B2 32 |LM301705  25p |
. AYLESBURY, BUCKS HP22 5EP BC186/7 24p | weein2 32 | LM308DILS  90p e T e
Tel. Aylesbury 630364 Emﬁ%z :: g‘:g :': an:;e:c;%m 14 ::: IT DESIGN, Prototype constructionyy
! L. i | cadido 20 Analogue or Digital, Single Circuits or Com-
= & Sule :
Nascom 1 plus P.S.U., documentation, WieeT | heo 3 [5562x585  son iplete Instruments/Systems. Write A, J7
spar f 22 BEA20/40 27p | 11/448 39 | IM3BODIL14 8Op ATTWOOD, C.Eng., MIERE, Heathercote,
pares, sottware, cased, £220. Also Motorola BFATS/80 21p | ol6 50 | LM381DIL 14 140p
MEK D2, PSU, documentation and 77/68 BFYS0/51 15p }mlli '™ 12‘332‘;2“ ;gp Heatherton Park, Taunton, Sokmerset, TA4.
V.D.U. PCB. £110. Al fully working,—101 RS 2 a4 s’: ity Tou] ég‘g or Phone_Bradford-on-Tone (082-346).
i MIE £1 ] 164007 NE566 135 . .
BHO Tel akioy so65 oo MK IR | M 8 e B ~ '
- lel. 5 2 B LI : " R
P - i/ —— :ﬁ%ﬁg 221:: wmg anwzz 1A 2A 10A 50V 22p MK. 14, Replace calculator type display with
For Sale: Olivetti TE300 ASR 10CPS T T Ak L full size FND 500 displays, PCB, filter and
(P_apzlar Tape Punch/Reader included) Ter- TIP3IA/32A 3 nio ‘l: 200 285 45p 170p instructions, £2. 25-way keyboard, complete
i iti TIPAIA/A2A 2p | 20034p5 ; .
Tlr}alfo;Sale.gl;uEI)l g\l&l;klng condition. £300. Bt o | onromes F4 W’-}:F—fi-——ﬁ kit, £10. Useful notes on Mk. 14, 50p.
— Telephone 8 (day) or 748 2750 a1 }f; ) v | Insulation kits "~ Rayner, “'Kismet,”” High Street, Colnbrook,
{evgs.). = ) anm ‘zp | Mo s | [03/95/220 S Bucks. '
——“—__m_ o c C E r ~
TRANSCENDENT 2000 SYNTHESIZER, E"{Ls‘}‘,"‘“s,é"'i“ 10p 2ENERS E.T.l. 4600 SYNTHESISER. Maplin
built from Powertran kit, fully working to ETI 180 185 200 300 | 4005V Bp cabinet, 4-octave keyboard joystick, patch-
|Sp3CIfr\|/fatlonlllwr|1th fooéz%%dal_ralr)doc;ué%% Op \gggggﬁ 3355215:" B s board, fully calibrated, ready to play. Only
3€§3~5 (CL:CS) c?gnj ence - lel - ISLAND DEVICES ® WAPLEFIELD . PARK three modules to complete. £410 o.n.o.
Y _ : Prices inclusivo Post & Pack 209~ siksre at2 sap. T2 ANS: Phone Harpenden 60958

]NTENSIVE WEEKEND STOP PRESS: Superboard Compatible!
COURSES IN s f UK101 _TRS 80

1 | coLour
BASIC | | rour

including hands-on mini cdm- 1 ”AsaDM.’

puter operation. ] DAZZLING COLOUR GRAPHICS FOR NASCOM 1 | .

i
[
“projects from day one of

ETI, 'phone your order.

Genuine bit-addressable “’pixel” system for straight-

This short intens_iv_e course is intended to forward programming of pictorial or mathematical + J % W£ .
instruct from minimal knowledge to an, functions, 1
operatlona_l ca pab”'ty of computer pro- 8 Colour display plus 8 colour independent background f — e 7(" :
gramming in BASIC high level languagex. facility, Full documentation with FREE SOFTWARE: i 'SPECIAL OFFER—Single’
The course is fully residential from Friday powerful sub-routines for vector generation, demon- ] 4] 'sided Pax PCB mat, four off,;
A l stration program for animated effects. All runs in Nascorn 4%'"x 6%, 99p allup o
e"en'”g to Sunda.y afte.rnoon' o 1 without expansion. Complete with UHF Colour ]' Ll e o
Option of non-residential weekend, Wee!(" Modulator for operation with normal colour TV set | i @
day evening and weekday courses avail-. Superior design allows connection to mast other micro- 3 i
able if required. ] processor systems — send us diagrams etc of your b & w :
H g - . - video circuitry for free advice. Don’t be fooled by the N
For further details of dates available, price: this is a top quality product which will transform ‘ {
fees, etc.: - . your computer. :
“Phone (0401) 43139, or writé to. - NOW AVAILABLE FOR £ 4 5 Inclusive of VAT
’ Dept. ETI LIMITED PERIOD AT and postage g
Ve o
CLEVELAND BUSINESS SERVICES VVILLIAN Dower House, Biencay Roau, R0 L N i ‘ s
Cleveland House, ROUTH STURRT Herongate. Brenwaod. r e TN Y .
Beverley, North Humberside Essex CM13 350 35 GROSVENOR ROAD, TWICKENHAM

SYSTEMS Ltd Telephone. Brentwood (0277) 210244 MIDDLESEX TW1 4AD * Tel01-891 1623
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A SUPERB QUALITY STEREO POWER
AMPLIFIER OFFER! Protected output of
60w {RMS-8Q) Stereo via din socks. Case
inc., controls vol., select, etc., Power Smooth-
ing, 12/35v wkg. 0.03% Thd, 22 trans., 1
amp drivers — 90.w plastic outputs. Tested
— Boxed — data £11.95. Queries s.a.e.
please. Klifco Electronics, 1 Regent Road,

50Hz SUPERBOARDS
BRITISH MODEL
from £190 + var

. Fully built, set up and tested
AUTHORISED dealer back-up
“Free cursor control backspace, etc. tape
C.T.S., 1 Higher Calderbrook

DIY with the
PROFESSIONALS

Construct your own mixer, large or

small, from our range of commercial
electronic sub units. The same high
quality units used to construct our
own audio mixers supplied to radio §
stations, public buildings, govern-
ment depts. etc. Now available in kit |
form or assembled and tested. Plus
full range of panels, metal frames etc.
Postal enquiries to Dept. D.E.T.

PARTRIDGE
ELECTRONICS

(A. C. Partridge Ltd)
56 Fleet Road, Benfleet, Essex
_Telephone (STD 03745) 3256

- P -
ll.., 5.;-...'!, Y

WANTED: ELECTRONIC com-
PONENTS, Redundant Stock, Test Equip-
ment, Tools, Machines, Hardware; Factories
cleared. Immediate cash decision. Contact:
Mr. Quirk, Q" Services Electronic (Camber-
ley) Ltd., 29 Lawford Crescent, Yateley
871048, Camberley, Surrey. .

Stereo Slide Controls. 100 K Ohm Linear
Pots. 60mm. stroke. 80mm Fixing. 10 for £4
post paid. — CASS, 110 Blackmoor Drive,
Liverpool, L12 8RA.

Littieborough, Lancs.
Tel. Littleborough 79332 any time

tikley, W. Yorks LS29 9EA.

TGS GAS SENSORS 812 & 813. Send
addressed envelope 62"’ x 9" for Tech..
Data and Prices. Design service also
available. Asti Supplies Ltd., Shannon,
Co. Clare, Ireland.

MEDICAL PHYSICS

TECHNICIANS

YOUR EXPERIENCE COULD LEAD TO A HAPPY.
EXPERIENCE IN HAMPSTEAD . .. working at the;
Royal Free Hospital, Britain's newest and largest
teaching hospital.

We offer an experienced Technician (Grade iV —
Electronics) the chance of working on the design and
construction of specialised electronic equipment, which,
will be used in both research and clinical applications.
This is an excelient opportunity for a man or woman who
holds a City and Guilds Final Technological Certificate in
appropriate subjects and ideally has experience in the
use of both analogue and digital circuit techniques.

You will be working with four other Technicians and,
apart from your design work, you will be expected to:
carry out maintenance on a wide range of commercial
apparatus within our purpose-buiit and well-equipped
workshop.

In addition to the salary of £4280-£5504 (including all
allowances — starting point depending on qualifications
and experience), we offer a first-class working environ-
ment and a superb choice of facilities which inciude a
good staff restaurant, a social ¢club and a brand new
recreation and leisure centre with a large sports hall,
swimming pool and bar.

If you would like to find out more, write to the Personnel
Department, The Royal Free Hospital, Pond Street,
NW3, or telephone 01-794 0500, ext. 4286. Please
quote reference 0761,

Camden & Islington Area Heaith Authority (T)

SITS-VAC

H.NG.IN
ELECTRONICS?

Put your weil earned qualifications to good use
by joining our expanding Medical Engineering
Section!

We are responsible for the maintenance of
Important Life-Saving Medical Equipment and
‘have several opportunities. for Technicians with
sound knowledge and experience of
maintaining any of the following equipment:

Anaesthetic Apparatus, Therapeutic and
Diagnostic Physiological Measurement
Machinery, Laboratory and Special Electro-
Medical equipment.
Salary range £4605-£6918 depending on
qualifications.
If you would like to know more about these posts
please contact: Mr. D. L. Hall, District Engin-
oor {021) 554 3801 Ext. 4838, or obtain an
application from from:
District Works Officer
Dudley Road Hospital
Birmingham B18 7QH

Closing date ten days after publication of this
advertisement. Please quote Ref. 619/ET.

Programmable Calculators with 56-page
instruction book plus Program Library, new
and booked, £12.50 including P/P, insu-
rance. — F. S. Butler, 511 Fulbridge Road,
Peterborough, PF4 6SB. Tel: 0733 71958.

Linsley-Hood Amplifiers constructed and
repaired. Power Amp Modules from £13.75.
1. G. Bowman (Dept. ETI), 59 Fowey Avenue,
Torquay, S. Devon. " m

| VIDEODORAFH auoic osGimonrore

CERCRS

v

Videograph Il links to the aerial socket of
your tv and provides a full colour GIANT
oscilloscope display. A must for hi-fi, home
entertainment, discos, organs etc.
New — signal invert control, integral square wave
generator. Plus — fuli details for testing your audio
system for transient distortion, crosstalk etc. -
Complete Luxury cabinet and
Kit orF:ly £26'95 coﬁtrrgls. £12.95
™77 READY BUILT UNIT £49.95 + £1.00 P&P 3
VML L IAN BowsiPoiise: BiioriTay Road:
STUART e fameed

EMS Ltd, Telephone: Brentwood {0277) 810244

" HOLIDAY RELIEF STAFF
WEST LONDON

- ASSISTANT FILM RECORDISTS

To undertake the operation of tape, disc and 16mm recording and replay
equipment in Sound Transfer areas and Dubbing Theatre Record Rooms.

(Ref. 2025/ET).

ASSISTANT DUBBING MIXERS

To undertake the operation of disc and tape machines, to select and
introduce sound effects and music required during the dubbing process
and to act as an Assistant to the Dubbing Mixer, as and when required.

(Ref. 2024/ET).

A knowledge and experience of film sound transfer and dubbing
methods, coupled with an understanding of the use of sound in television
film production is essential, also normal hearing.

Salary: £4,185-£4,535 p.a. (Salaries review due in April). Staff will be
required on a temporary basis for approximately 3 months, and will be
expected to work on a shift basis (not nights) when a shift allowance rate

will be paid.

Contact us immediately for application form (quote ref. and enclose
s.a.e.): BBC Appointments, London W1A 1AA. Tel. 01-580 4468, Ext. 4619,

BI/BIC R4
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’ +P/P £3.45
£I I 4 99 Optional extra manual
kel ‘£6. Total £124.44,
BEST OFFER EVER

Camera Kit, Lens,
Vidicon & Modulator

CROFTON

- W e

Tel: 01-8911923 &2

details

COLOUR MODULATOR
"£9-951  FOR ALL TV GRAPHIC.

+ Red, Grean, Blue inputs (can be mixed),
ine. UHF ™ "Available now: Nascom Colour Kit.
Molvlates  £45.00 inc. Graphics Software.

lodulator y 5 e
"WILLIAM STUART SYSTEMS
Dower House, Billericay Road, Herongate, Brentwood, Essex

TM1I33SD Te! {0277) 810244 o
aycard / Access welcome

NOW GET ABSOLUTE TIME. Aiways correct, never
gains or loses, auto GMT/BST and Leap Year. 8 digits
show DATE, HOURS. MINUTES and SECONDS, afso
parallel BCD output and second-in-a-month STOP
CLOCK. receives Rugby time signals, built-in antenna.
EXACT TIME for £48.80.

Sal(llz Rugby Receiver, as in MSF Clock., 1000Km
range, audio and seriaj data outputs, £13.75.

V.L.F.? EXPLORE 10-150KHz, Receiver. £10.70.

Each fun-to-build kit includes all parts, printed circuit,
case, instructions, postage, etc., money back assurance,
so SEND off NOW.
CAMBRIDGE KITS
48 (TC), Oid School Lane, Milton, Cambridge

selector, Precision resistor net-
1 work and giant displays give
direct readout in pF, nF and uF.
ASSEMBLED, ONLY £22.92
ALL INC.. Overseas add £1.
Precision Measurements, P.O.
; Box 70, Giles Lane, Canterbury,
Kent, CT1 2UU.

PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors Hardware
and accessories

Selected range ot popular components

Full range of HE printed circuit boards
normally ex-stock, same day despatch at
competitive prices.

P C. Boards to individual designs

Resist-coated epoxy glass laminate for the
d.iy. man with full processing instructions (no
unusua! chemicals required)

Alfac range of etch resist transfers. and other
drawing materials for p ¢ boards.
Send 15p for catalogue.
RAMAR GONSTRUCTOR
: SERVIGES
MASONE ROAD |

STRATFORD-ON-AVON
WARWICKS. Tel, 4879

PROCESS PHOTOGRAPHY. 2:1 reduc-
tions of P.C.B. artwork, etc. Prices for
positives: 5%2 x 7 £3.50, 7x 11 £4.50, 11 x
14 £6.00. Return of post + 50p or while you
wait for afternoon callers. D.J.S.Electronics,
Totterdown Centre, 140 Wells Road, Totter.
down, Bristol BS4 2AQ, 0272 776289.

TRANSCENDENT 2000: Synthesizer. Why
wait to build your own. Fully built. Play it for
yourself, £200 o.n.o. Kidderminster 0562-

741631 (after 6 p.m.). =

E.T.l. back numbers most issues from
1973. Also TTL, semiconductors, caps, res-
istors, R.S. components (switches, etc.)
cheap. S.AE. please. Chamberlain, 9 Goffs

Close, Crawley, Sussex, - =
| DIGITAL WATCH BATTERY )

REPLACEMENT KIT

These watches all require battery
(power cell) replacement at regular
intervals. This kit provides the
_means. We supply eyeglass, non-
magnetic tweezers, watch screw-
driver, case knife and screwback
. - case opener, full instructions and

N battery identification chart. We

§ l then supply replacement batteries

f +— you fit them. Begin now. Send
£7.80 for complete kit and get into
e “Z_ a fastgrowing business. Prompt
I despatch.
WATCH BATTERY REPLACEMENT GO.}ETW)

11 Percy Avenuas, Ashford, Middx., TW15 2PB

FOR SALE:
Elacironics Today iniernatienas [April 1972 to November 19795
Elecironics Tomorrow (singis Jasus
Hobby Elactronics (Nevembar 1978 to October 1979)
Computing Teday (March 1978 to Sepiembar 1979)
Porsonsl Computing Warid [May 1978 to May 1979)
Offers to: M. V. Pedersan, 19 Beigrave Straet, Brighton, or phosa Brighton 692789,

Car Audio

MW/LW

Full medium and long wave tuning. Com-
plete with speaker and mountings. Suitable
for positive or negative chassis. Latest

del.
g £1.00

£|025 + Post

Push-Button{E&R

One LW, four MW buttons plus manual
tuning. Complete with speaker and moun-
tings. Latest model, negative chassis only.

£15.95 + Gt

Post
Stereo FM/ g
Casselte
+ MW

Standard cassettes and FM in stereo plus
medium wave. Tone and baiance controls.
Fast forward facility on tape. Adjustable
shafts. Suitable for 4 or 8 ohm speakers (not
supplied). This model i1s discounted else-

where at £50 up.
£1.00

£40.95 + post

ADVERT
INDEX

AJD IRECT SUPPLIES

ALTEK INSTRUMENTS 4
AMBIT INTERNATIONAL 23
AUDIO ELECTRONICS . . 6
BARINELOCK LTD, . 8
BAYDIS ............ .. %
BI PAK SEMIC 1"
BK ELECTRONICS . ...,...... .. 82
CALCULATOR SALES & SERVICE 102
CAMBRIDGE LEARNING ENTERPRIS
C.B.CITYLTD .. L 102
CHILTMEAD ., ... 3
CHROMASONICS 50
GLEF PRODUCTS 76
CODESPEED ., ,. . 2
GOMP, COMP, COM! 106 & 107
CNIMSON ELEKTRIK .. .8
CROFTON ELETRDMICS 62
€SC. ..ovnesn. 1
DELTA TECH & CO 28
DIGISOUND LTD 28
EOA ......... 53
ELECTROVALVE .8
GREENBANK _, .. 66
GREENWELD ... ... 85
GMT ELECTRONICS 4825
HAMEG LTD .., ..
HENRY'S RADIO .
LLP, ELECTRONICS
JPS iiiien.., .. 85
LB ELECTRONICS .. 89
L & B ELECTRONICS T
LEYTRONICS . L
MAPLIN . ...
MARSHALL . e
MENORCREST 102
ETAC ......
MINIKTS 103
MOUNTAINDENE .15
ER. NICHOLLS 102
NIC MODELS ... 48
POWERTRAN COMPUTER: . 9
POWERTRAN ELECTRONICS 288
PROGRESSIVE RADIO .. .38
PROTON ELECTRONICS . ]
J.W. RIMMER ... .. ]
ROMANE ELECTRONICS .6
RIVE. ... %, . 62
SCIENCE DF CAMBRIDG| a5
C. N STEVENSON .., . w
STEVE'S ELECTRONICS . .84
SURETRON ............. .18
SWANLEY ELECTRONICS L2
TANDY .. .92
TECHHOMA 10

TEMPUS .
TK ELECTRONICS
TRANSAM ...

VIDEOTIME PRODUCTS

WATFORD ELECTRONICS ..

WEST HYDE DEVELOPMENTS ... B9
- WILMSLOWAUDIO ..........................0000000 ... 28

Stereo
Speaker Set

Suitable for above
stereo unit. Good quality
in surface mounted
casing, 5W nominal,
8W peak.

£4.00
(pair)

<4 70p Post

Telescopic Car Antenna

Muiti-section standard type, suitable for
angled mounting with locking key.

£| .60 4+ 30p Post

' Metal Detector

* Induction Balance Model

Buiit with sensitivity up to 10in on
single coin; fitted with speaker and
meter; PP3 battery; 7in dia. search |
head. Telescopic stem. Excellent
pin-pointing, positive reaction to
non-ferrous, negative reaction to
iron. This model's normal price is
£39 95!

£24.50 + £1.00 Post
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All goods guaranteed one year.
10-day money-back offer. Goods
ex-stock at time of going to press
Callers by appointment only please.
‘Send s.a.e for illustrated leaflet

Minikits Electronics Ltd.
88D Hainault Road
Leytonstone
London E.11
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:/8MHZ Super Quality Modulators £4.90 K
B6MHz Standard Modulators £2.90
C12 Computer Grade Cassettes 10 for £4.00

Super Multi-rail P.S.U. +5 —5 +12v £29.50
Special Price

Nascom | with Nas-sys k

] iisfsembled Limited quantities gi:%
ETi Breakout Game — Chipand PCB £9:90
$100 Expansion Motherboard for
Nascom | £39.00
Anadex Printer Paper — 2000 sheets £26.00
Floppy Disks 5% "' Hard & Soft
Sectored £3.50.
Floppy Disk Library Case 5% "' £3.50
Lexicon Language Translator £125.00
Modules for Lexicon £29.00
Eprom Boards £63.00
8K Static Ram Boards — 100 £110.00
Grandstand Video Game £59.00
Cartridges for Grandstand £11.99
George Risk Ascii Keyboard £39.00
Cartridges for Atari
— Full Range in Stock £13.90

interface PET IEEE — Centronics Paraliel

Not decoded £49.00
Decoded £77.00
Interface to Centronics ‘para!IeI for

TRS80 £75.00
Verocases for Nascom 1 & .2 etc. . £2.50
Keyboard Cases £9.90

£29.00 /'.

HITACHI %
PROFESSIONAL
MONITORS

9" — £129
12" — £199

® Roeliability Solid state circuitry using an IC and silicon
transistors ensures high reliabiiity. ® 500 lines horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center, ® Stable picture Even played
back pictures of VTR can be displayed without jittering.
® Looping video input Video input can be looped through
1 with built-in termination switch. ® External sync opera-
| tion (available as option for U and C types} ® Compact
construction Two monitors are mountable side by side in a
° standard 18-inch rack. ®

a Electric Pencil for TRS80

o

K

y

TRS80 LEVEL 2 16K

Fully converted o UK T.V. Standard Corres complete with
easy 1o follow manuais. UK Power Suppiy - Cassette Leads
— Sample tapes. Special box to enable you to pluginto your
own TV. Recommended for first time-buyers. Just piug m
a and go. Full Range of Software Available ®

\&

*’NEW REDUCED
PRICES

8K £449
16K £549
39K £649

RRPS° The PEDIGREE PETS

Very popular for home & business use 8K icrosoft Basic In

ROM. 8K Pet 32K & 16K with new improved keyboard.”
Al with green screen

@\Exira cassette deck £85 Full range of software avauab\eﬁ

e

VAT

~_ 48K
S 700

£690 ~ A

+ VAT \_
EXIDY ’F:;P
SORCERER £859
for 32K

For Personal or Business Use.
32K or 48K memory. 8K Microsoft Basic in ROM. Dual
Cassette /0, RS232 /0. Paraliel [/O (Centronics).
Expansion available through optional extra S100
Motherboard. 69 Key keyboard including 16 key
numeric pad.

o S100 EXPANSION — £199 4

®/ RRP £975
for 48K

48K —

\ e,
ITT 2020

Full colour into your own colour T.V. PALSOFT 9 digit

floating point Basic in ROM as standard. Low and High

resolution graphics. Built in loudspeaker. Compatible with .
most Apple Hardware add-ons and software. ﬁ

A COMPUTER AS WELL

il
o

PET 32K — This is the standard 32K Pet from Commodore.
Reverse video and graphics allow the WordPro Package to give
simple clear and easy to read displays.

2040 Disk Drives Twin disk drives allow large high speed
storage for your letters, or paragraphs. Plugs in the back of the
PET.

RUEC Spinwriter NEC’s high quality printer uses a print

“thimbie’* that has less diameter and inertia than a daisy wheel,

o :
/; PROFESSIONAL WORD PROCESSING SYSTEM

AND s

giving a quieter, faster, more reliable printer that can cope with
plotting and prifking (128 ASCIt characters} with up to five
copies, friction or tractor fed. The ribbon and thimble can be
changed in seconds. !

55 characters per second bidirectional printing — with red/
black, bold, subscript, superscript, proporticnal spacing,
tabbing, and much, much more.

WordPro I The heart of the system — consists of a ROM and
diskette. The ROM is inserted into a space socket inside the

\Aﬁaches either directly or through interfaces to Pet, Apple,
B )

TRS80 \®
EXPANSION
INTERFACE
gl

= .
®only £295 - var
32K

32K Memory on board

Dish controtler card. Real
time clock. Requires Level
cassette decks complete

° with power supply

Expand your TRS80 by
Centronics parallel port :
Il Basic. interface for 2

¢/ RRP
£6540

Super Quality — Low cost printer. Tractor Feed with full 96
ASClH character set. Accepts R§232C at band rates between
100 and 9600 and Paraller Bit data

TRS80, Sorcerer, Nascom, Compukit etc. Y

L RRP £690 only £690 - v 1oy Q

! et \ SELECTRIC
= . GOLFBALL

Returbished IBM Golfball
Printers 10 new specs
Accepts Centronics parallel
data. Friction feed. Prints
at 15 cps.

Attaches either directly or through interfaces to Pet, Apple,
®

TRS80, Sorcerer, Nascom, Compukit etc Y

!

video 100

12" BLACK & WHITE
LOW COST VIDEO
MONITOR

RRP £79
only £69 - var

@® ideal for home, personal and business computer systems
® 12" diagonal video monitor ® Composite video input
® Composite video input ® Compatible with many com-
puter systems ® Solid-state circuitry for a stable & sharp
picture ® Video bandwidth - 12MHz + 3DB @ Input im-
pedance -75 Ohms ® Resolution - 650 lines Minimum In
Central 80% of CRT; 550 Lines Minimum beyond central
80%. *

¢/ NASCOM-2 MICRO- \*
- COMPUTER

Microprocessors Z80A. 8 bit CPU. This will run at 4MHz
but is selectable between 1/2/4 MHz. This CPU has now
been generally accepted as the most powerful, 8 bit pro-
cessor on the market.

INTERFACE

Keyboard New expanded 57 key Licon solid state
keyboard especially built for Nascom. Uses standard
Nascom, monitor controlled. decoding.

T.V. The lv peak to peak video s'gnal can drive a monitor
directly and is also fed to the on-toard modulator to drive
the domestic T V

1.0. On-board UART {int 84021 which provides serial
handling for the on-boarz cassette interface or the
RS232/20mA teletype interfa
The cassette interface is Ka~ City standard at either 300
or 1200 baud. This is a nl n on the NASCOM-2

The RS232 and 20mA locg =2-nector will interface directly
into any standard teletype

The input and outpu < =* the UART are indepandently
switchable between a trg gptions —

i.e. it is possible 1o house inpat on the casseite ang cutpat
on the printer

PIO There is aiso a totaiy uncommitied ®zra
(MK3881) givirg 16, programmable, 170 hres Tre
addressable as 2 x 8 bit peris with como gt
controls.

Documentation Fult construction a
those who buy a kit and an extensive st
vided for the monitor and Bas
Basic The Nascom 2 contains a *

< =

Pet. One of the most versatile Word Processing Packages
around. Y

one ROM chip with additionai : <e
L\ SET, RESET for simpie program™
L)
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OM UKIT UK‘IO‘I EUROPE’'S FASTEST SELLING

J : ONE BOARD COMPUTER

: & ; * 6502 based system — best value for money on the market.

: ; . . . * Powerful 8K Basic — Fastest around % Full Qwerty Keyboard % 4K

: e R RAM Expandable to 8K on board. * Power supply and RF Modulator on
L board. * No Extras needed — Plug-in and go. * Kansas City Tape

interface on board. % Free Sampler Tape including powerful Dissampler

and Monitor with each Kit. % If you want to learn about Micros, but
did’t know which machine to buy then this is the machine for you.

i

I

Build, Understand and Program KIT ONLY £199 + vAT ASASVEA[\/HLBALEEE&R %éSD]YED

e NO EXTRAS NEEDED READY TO GO FOR £248 + VAT

only a small outlay

" Specially designed case for Compukit in orange/black. With room for accessories £29.50 + VAT ‘l

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

Simple Soldering due to clear and concise commands and programs. By pressing the C key the world of Basic is open to you.
instructions compiled by THig machine is ideal to the computing student or Maths student, ideal to teach your children arithmetic, and is also great

Dr. A.A. Berk, BSc PhD : _ fun to use.
Because of the enormous volume of users of this kit we are able to offer a new reduced price of £189 + VAT _/;'

THE NEW TRS80 SURPRISE
_ MODEL ll Model H o';:)aersatteas“a‘ii tsv’i(c‘;a;‘:;g(:z!high speed.

In addition to either 32 or 64 thousand characters (bytes) of internal Random Access Memory,

one built-in 8" floppy disk stores an additionai one-half million bytes, including the Disk’
Operating System. And you can easily expand up 1o a four-disk system for up to two-million bytes of storage.

D)
o

Model 1l features upper and fower case letters. Its built-in 12" high-resolution video monitor displays 24 lines of 80
normal characters. The profesional 76-key keyboard (with “calculator” keypad) includes advanced functions such as
Control, Escape, Caps, Hold, Repeat. The keyboard is detachable and moveable for convenient data entry.

You get the enhanced Level Il version of TRS-80's already-famous Level It BASIC language and “TRSDOS" opertting
system, automatically toaded in memory when you “power up.”’ {About 24K of RAM is used by this software.)

Each time you power up, Model |l thoroughly tests itself to insure proper operation. Your chosen program can appear
immediately, without any intermediate steps or questions to answer. :

Versatility ... plug-in expandability

Built-in input/output capabilities include two RS-232C channels, and one Centronics paraliel port.
Future expansion is provided for through four plug-in slots for optional PC boards.

32K 1-Disk Model |l 64K 1-Disk Model 1l
£1999.m + VAT £2200.00 + VAT

3 DISK EXPANSION \Q\o@

S
B0OOK per Drive gives total of ARSI
1.5M Byte for only £1399 - var

2

THE ATARI VIDEO  £138 3
COMPUTER SYSTEM - 'x1

Atari’'s Video Computer System now offers more than 1300
different game variations and options in twenty great Game
ProgmmTM cartridges!

Have fun while you sharpen your mental and physical coordination. |
You can play rousing, challenging, sophisticated video games, the
games that made Atari famous.

You'll have thrill after thrill; whether you're in the thick of a dogfight, -
screeching around a racetrack, or dodging asteroids in an alien
galaxy. With crisp bright colour {on colour TV) and incredible, true-to-
life sound effects. With special .circuits to protect your TV.

Cartridges now available All at £13.90 each + VAT
Basic Maths, Airsea ‘Battle, Black Jack, Breakout, Surround,
Spacewar, Video Olympics, Outlaw, Basketball, Hunt & Score®,
Space War, Sky Diver, Air Sea Battle Codebreaker*, Miniature Golf.
Extra Paddle Controllers *Keyboard Controliers |
— £1490 + VAT - — £16.90 + VAT (.

o/ ' Please add VAT to all prices — Delivery at cost, will be advised at time of purchase. Please make -
' cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting

Why do people buy more from
COMPSHOP than anywhere else?

% LARGER STOCKS — we hardly ever run out
* GOOD SERVICE — we .give extended warranties on all our products.
% EXCELLENT REPAIR SERVICE — Through Compucare we repair and maintain most
makes of personal computers.
LAST YEAR WE SUPPLIED TO THE PUBLIC — LARGE & SMALL
16,000 Television Games & 7,000 Computer Systems

e o/

Compucare is a company that has been set up to provide servicing

and maintenance for the popular makes of micro-computers i.e. Sorcerer,

Pet, Apple, TRS80, Nascom, Compukit. Our charges are £7 per hour
wew plus parts.

Because of the extensive range of spare parts stocked you can usually-expect your micro to

be repaired within 10 days for an average charge of £14 labour.

Emergency 24 hour repairs can be handled for a £10 surcharge where possible. )
L.\Compukits and Nascoms unsuccessfully constructed will be charged a standard £25. ﬁ Py

BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS: number.
CREDIT FACILITIES ARRANGED — send S.A.E. for application form.

™ 14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G :
, 1 . 'Telephone: 01-441 2922 (Sales) 01-449 6596 -
5 F OPEN - 10 am - 7 pm — Monday to Saturday ) nn" COMPUTER e |
- ‘ ‘ COMPONENTS ?
% m Close to New Barnet BR Station — Moorgate Line. (Part of the Compshop Ltd. Group) _ﬁ




This superb organ— build the first = o
working section for just over £100.
Full specification in our catalogue.

Touch operated rhythm generator, the
‘Drumsette’. Construction details 25p.
{Leaflet MES49). Specification in our
catalogue. - o

Multimeters, analogue and digital,
frequency counter, oscilloscopes, and
lots, lots more at excellent prices.

See cat. pages 106 and 183 to 188 for
details.

61-note touch-sensitive piano to build
yourself. Full specification in our
catalogue.

A massive new
catalogue from
Maplin that's even
bigger and better
than before. If you
ever buy electronic
components, this is
the one catalogue
you must not be
without. Over 280
pages —some in full
colour -1t'sa
comprehensive
guide to electronic
components with
hundreds of
photogr aphs and
Mustrations and
page after page of
invaluable data.

Our bi-monthly newsletter contains guaranteed price.,
special ofters and all the latest news from Maplin.
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A range of highly attractive knobs is
described in our catalogue. Our prices
are very attractive too!

The 3800 synthesiser build it yourself
at a fraction of the cost of one ready-
made with this specification.

Full details in our catalogue.

A pulse width train controller for
smooth slow running plus inertia
braking and acceleration.

Full construction details in our
catalogue.

Speakers from 1%zinch to 15 inch;
megaphone, PA horns, crossovers etc.
They're allin our catalogue.

Send the coupon now!

NTEPLIM

ELECTRONIC SUPPLIESLTD

Y ﬁ If you live outside the U.K. send £1.35 or ten

o Post this ~ -
coupon now for your
copy of our 1979-80

ﬁ catalogue price 70p.
Please s

l /'

&3 )

end me a copy of your 280 page
catalogue. | enclose 70p (plus 37p p&p).

f lam not completely satisfied | may return the
catalogue to.you and have my money reftnded.

A

(o) @

! International Reply Coupans.
| enclose £1.07.

NAME
ADDRESS

ETI 3/80

A wide range of disco accessories at
marvellous prices. Our catalogue has

all the details.
1 'y m

‘DCCC.Q

RS S ] mﬂmbm&t g T e :
Avery high quality 40W per channel
stereo amplifier with a superb
specification and'lots of extras.

Full construction details in our

H catalogue.

74
A genuine 150W per channel stereo
disco to build yourself.
Full specification in our catalogue.
All mail to:—-

PO. Box 3, Rayieigh, Essex SS6 8LR.

Telephone: Southend (0702) 554155.
Shop: 284 London Road, Westcliff-on-Sea, Essex.
(Closed on Monday).

Telephone: Southend (0702) 554000.
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New Babanis

Amaze vour friends with the
number of uses to which you
can put a single IC. You won’t
*be short of ideas with ‘Single IC
Projects’ by R. A. Penfold. This
127 page volume from Bernard
Babani is divided into five
sactions. covering fow level
audio circuits, audio power
amplifiers, timers, operational
amplifiers and miscellaneous
circuits.

Each circuit suggestion be-
gins with a brief description of
the chip used, together with a
table of its chief characteristics.
In each case a circuit diagram,
practical layout, constructional
details and parts list is given.
These twenty simple projects
could be yours for £1.50.

Also from Babani is Book 3 in
their Elements of Electronics
series. Book 3 continues this
introduction to electronics with
sections on semiconductor
physics and characteristics.
Basic semiconductor applica-
tions are described, including

Bingle 1C
. Projects

rectifiers, amplifiers, oscilators
and switches. Book 3 of Ele-
ments of Electronics by F. A.
Wilson (204 pages) is priced at
£2.25.

If you have trouble getting
these books they are available
direct from the publisher, Ber-
nard Babani (Publishing) Ltd,

The Grampians, Shepherds
Bush Road, London W6 7NF. A
complete catalogue of Radio
and Electronics Books is also
available from this address.
Please sent a stamped, ad-
.dressed envelope. When order-
.ing books, please send enough
to cover postage.

Anti-Gravity
Meter

‘You won't have  a smashing
time with this meter. The 3012
from Dorman Smith In-
strumentation is a drop proof
pocket tester giving DC volts
(0V3 to 1000V), DC current (50
uAto 300 mA), AC volts (10Vto,
1000V) and resistance (10k to
1M ranges).

The meter will withstand
being dropped from one metre
— the height of the average
workbench or jacket pocket. It
incorporates a taut band move-
ment and fuse protection.
Power is from a size AA 1V5
battery.

The 3012 pocket test is avail-.
able for £27 plus VAT including
batteries, test leads, soft case
and strap from Dorman Smith
Instrumentation, Blackpool
Road, Preston PR2 2DQ.

Tick Talk

If you have about a hundred
dollars to spare you can invest
it in the latest in alarm watches.
The communicator, from
Windert, uses a 64 Kkilobyte
memory chip to carry its com-
puter voice. It ‘tells’ you the
time, talks you awake in the
morning and nags you if you
don’t get up (makes the wife
redundant).

The time, alarm and snooze
messages are to be available in
English, French, German and
Spanish. In the not-so-distant
future Windert have pro-
phesied the development of
programmable voice command
watches and even the sci-fi
cliché — watches with built-in
TV screens and transmitters.

See-Thru Tops

Boss Industrial Mouldings have
extended their BIM 2000 range
of Bimboxes to include a new
two part, deep profile version.
Base and lid are available in
black, grey, orange or blue,
with the additional option of a
clear lid. As with the rest of the
Bimbox range, the new versions
have 5.08 mm (0.2in) spaced
slots on all sides of the base to
support 1.5 mm PCBs.

The clear lid version is ideal
for applications where viewing
of, but not necessarily access
to, internal components is req-.
uired. The new Bimboxes, each
80.2%150.4 X 76 mm, are avail-
able from Boss Industrial
Mouldings Ltd, 2 Herne Hill
.Road, London SE24 0AU.

~Sath54
Where Are You?

Well, it was Satcom 3 actually,
but the plot is reminiscent of
that old, old American telly
series. The Car 54 in this case,
however, was an RCA communi-
cations satellite, last heard of in
December, 22,000 miles above
mother Earth.

If anyone finds a communi-
cations satellite answering to the
name of Satcom 3, send it to
RCA, nto us. Mind you, if it has
gone up in a puff of smoke, it
has probably burned up on its
way back to Earth. NASA quick
to assure us that it won’t cause
another Skylab incident. So,
you needn’t dust off your anti-
Skylab umbrella, yet.

Key Box

If you have a QWERTY key-
board, we can now tell you
where to put it. Vero have in-
troduced an attractive two-
tone brown 17in. wide modular
keyboard enclosure designed to
house most universal layout
QWERTY keyboards.

The front panel can be slid
out for service or programming
by removing the base screws
and the end moulding, so there
are no visible fixing screws on
the front panel.

The enclosure can be sup-
plied in non-standard lengths to
allow the addition of extra key-
pads, etc.

The modular keyboard en-
closure is available from Vero
Electronics Ltd, Industrial Es-
tate, Chandler’s Ford, East-
leigh, Hampshire SO5 3ZR.
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Class

Having trouble getting to grips
with your CMOS? Understan-
ding CMOS Integrated Circuits
by Roger Melen and Harry

Garland is an introduction to
CMOS, covering everything

* from how the chips are made to

a few simple practical CMOS
circuits.

Almost half of the book is
devoted to a summary of types
of logic gates, semiconductor
physics and CMOS fabrication
techniques. The remainder gets
down to the nitty gritty —
CMOS circuit design, including
waveform generators and
information-processing
circuits.

This 144 page American
paperback is available in the
UK from Prentice/Hall Inter-
ational, 66 Wood Lane End,
Hemel Hempstead, Herts, HP2
4RG for £3.60.

11
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prices are exclusive .Please _w ol prices. Aohe I Beeeo 57 BU 205 125 TIP147 145 2N29074A 22
Woe stock thousands more items. It pays to visit us. Wae sfe situatad behind Watford Foothall Ground. AD162 a2 BOY30 80 8U208 215 TIP2955 80 2IN2926G  10.
Nearest /BR Stati High Street. Open Monday to Saturday. Ample Free Car AF114 80 BCY39 78 E421 65 TIP3055 48 2N3011 24
Parking space available. J AF115 0 BCY40 a8 MD80O01 179 TIS43 43 2N3053 19
POLYESTER CAPACITORS: Axial lead type AF116 60 BCY42 14 m;gés :z: “gi‘; g 2N3054 1]
400V: 1nF. 1n5, 2n2, 3n3, 4n7, 6n8, 102,.15? o:wnzwzp; 22n, 33n11p; 47n. 68n 14p; 100n 17p; ::H; ;g ggg? :: MIE340 54 e pr g:g?gg ;:
150n, 220n 24p; 330n, 470n 41p; 680N 48p; 1 P 4B P- . " MJE370 58 TIS88 35
160V: 100F, 12n, 39n. 100n, 150n, 220n 11p; 330n. 4700 19p; 680n, 1uF 22p; 2.2 F 32p; 4.7, F 36p. ﬁ:}:;g _4,2 ggﬁg‘ "z: e " nses » %xgggg 1:2
1000V: 100, 15n 20p; 22n 22p; 47n 26p; 100n 38p; 470n 53p; 14F 175p. AF188 50 BD131 a2 MJE5S20 &5 TiSg1 24 2N3702 10
g : ULTRASONIC AF239 4 BD132 42 MJES21 74 Z1X107 n 2N3704 10
Ton, Tom 220, 270 S5 3am 47, 86m, 1000 751 50n 10p; 220n, wransoucers | ALY g2 f BDI ¥ wizass e | zaoe 11 | avor 1o
330n 13p; 470n 17p; 680n 19p; 1 22p; 1,5 30p; 2,2 34p, 40KHz 350p pr. gg:g;a :g . gg:gg g MPEaoo L o il §:§;g§ :g
ELECTROLYTIC CAPACITORS: Axial fead type (Values arein uF).  S00V: 10 40p; 47 88p; 2B0V: 100 BC108 10 BD137 30 MPF 103 38 ZTX301 16 2N3708 1
5p: 83V:0.47,10.15.2.2.3.3 4.7, 6.8,8,10, 15, 22, 8p; 47, 32, 11p: 63, 100, 27p; 80V; 50,100, | 5108 10 80138 a5 MPF104 38 ZTX302 20 INI708 11
220, 26p; 470, 32p 1000. BOp; 40V: 22, 33, 8p; 100, 12p; 2200, 3300, 88p; 4700, 98p; 36V: 10, 33, 8C1086 12 BD139 30 MPF105 36 ZTX303 25 IN3710 10
7p; 330, 470, 32p; 1000, 60p; 26V: 10, 22, 47. 6p; B0, 100, 160, 8p; 220, 250, 13p; 470, 640, 25p; BC100 o 80140 30 MPF106 40 ZTX304 17 2N3711 10
1000, 27p; 1500. 30p; 2200, 46p; 3300, 82p; 4700 Bbp; 16V: 10, 47. 68, 7p; 100, 125, 8p; 220, 330, BC1098 12 BD144 198 MPSADS 15, | zix314 24 INITTT 179
14p; 470. 18p; 1000, 1500, 20p; 2200, 34p; 10V: 100, #p: 640, 12p; 1000, 14p. BC169C 13 BD145 175, MPSAO6 16 ZTX326 45 2N3772 195
TAG-END TYPE: 450V: 100, 180p; 70V: 4700, 185p; $4V: 3300 130p; 2500 98p; 80V: 4700 150p; | SC109 20 BD205 110 MPSA12 22 ZTX341 20 2N3773 288
3300 105p; 2200 89p; 40V: 15,000 399p; 4700 120p; 4000 B2p; 3300 93p; 2500 86p; 30V: 4700 BC115 20 BD245 70 MPSA55 22 ZTX500 15 IN3B19 20
90p; 25V: 15000 196p; 6400 1085p; 4700 8Sp; 3300 80p; 2200 80p. ) 8C117 20 BD378 2 mb;gﬁgg :: gﬁg; :g 2N2820 45
TANTALUM BEAD CAPACITORS [ pOTENTIOMETERS: Rotary, Carbon,.] COMPUTER ICs BC119 28 BDA3:7Q :2 MESU02 58 Z1X502 i g:gg:g ;g
5 - -. 0-47, 0-88, & 0.5W Lin. 4700, ] 2102-2 225 BC140 26 BDS1 b
e e U:33, fltack 10-25W{Log 111 195 | BC142 26 | eo69sa 88 MPSUOS 80 | ZTxs504 25 2N3903 20
1.0, 2.2yF. 3.3, 4.7, 6-8.28V: 1.5, 10. | 680Q. 1KQ & 2KO {Linear only) Single* %HZ 2 250 8C143 26 BD696A 26 MPSL52 85 ZTX531 25 2N3904 18
20V SA18N10uE 1 Ipleach, Sang 4 e aa9 | sc1a7 9 | BFii5 25 MPSUSS 85 | ZTx550 26 2N3905 18
18V: 15, 22 25p. 47, 100. 220 40p. 5K0-2M0 Single Gang Log & Lin.  27p |. el 10 B % MPSUSE 80 40311 60 5N3906 M4
10V: 15, 22, 33, 20p. 5K0-2MQ Single Gang D/P Switch 85p L s 8F158 30 0C26 170 40313 125 2N4037 52
8V: 47, 68, 100 30p; 3V: 100 20p. 5K0)-2M0 Oouble Gang Log & Lin  78p 1028 IThecss 20 BF167 26 0c28 120 40315 55 2N4058 17
0C35 125 40316 85 2N4061 17,
MYLULAR FILM CAPACITORS SLIDER POTENTIOMETERS 50 8C149 9 BF173 24 5 g
100V: 0001. 0-002. 0005, 0OTF 8p | G.25W log and finear values 60mm 995 | BC149C 10 g;}% g 8831 1§g ‘;gggg zg g::ggg :;
0015, 002, 0.04,0-05, 0-0564F  Tp | 5k0-500KQ single gang 60p 125 sc:sa 20 B&17Y 20 e 3 pos27 S 2N480d o5
2.1e7 %0 02 11 SOV 0.474F 120} 10KO-500KQ dual gang Sop 1] sass i BF180 10 0c43 56 40348 105 2N5172 26
CERAMIC CAPACITORS 50v SeliStiekGraduaicdiBazsls 300 580 | B8C158 10 BF194 1 ocad = ao3s0 a3 e179 2
Range: 0-5pF 10 10,000pF 4p E R! 399 BC159 1 BF195 1
0-0154F, 0-022,4F. 0-0334F Bp | TR o 20| Bacig0 2 BF196 12 0c70 38 | 40362 42 | Inszos 40
e m [ i mlam nlEm o8& B[ w2 oam 2

: BF198
SILVER MICA (valuos in oP) 3.3, 4.7. | 328070002 3M0 fore broer 1% 098 | Bciees 1o BF199 29 oc74 50 40411 280 2N5a69 32
68,10, 12, 18, 22,33 47.50.68, 75 0-25W 2000--4- g 1020 | scivo 15 BF200 18 ocrs g ﬁggg :: 2N5485 3
82,85, 100, 120. 150, 22 each = . IN5777
250, 270, 300, 330, 360 990, ¥ RESISTORS — Erio make 5% Carbon 2o, fecizz i raam n | o 76 | 0603 o7 | Neosr 45
470, 600, 800, 820 16peach | Miniature High Stability, Low noise S02s1|" [Beire T BF256A - 50 0c81 35 40673 25 2N6109 50
1000, 1200, 1800, 2000 20 each RANGE VAL 1.99 100+ 2099 ] BC179 15 BF256B 48 gggg 22 guggg 433 250234 50
POLYSTYRENE CAPACITORS: WW 22047M E24 2p 1p | RO-3-2613 650§ BC182 10 BF257 3 | Ocas s | jnoee w | g 1

; ’ SFF96364E 1050 | BC183 10 BF258 28
10pF 1o InF 8p;  1.5nF to 47nF 10p {;\xlv %.gga’xomn E:% 2p ip | SFreeded e o Brose EH 0C140 110 INTOBA 19
MINIATURE TYPE TRIMMERS 2%Metal Film 100-1MQ :,f’ :: TMS2716 (3v) 1700, BC182L 10 BF451 20 gg};? :: %:;?g 23
2.5-6pF; 3-10pF; 10-40pF 22p | j%05W5I0.1M E24 8p 8p | TMS4035 250 | BCis3L 10 BF336 3 S 64 e
5-25pF; 5-45pF; 60pF; 88pF 30p 1 1004 pi fies to Resistors of each | TMS4039 250 | BC184L 10 BF594 30
T TS o hot e caivpe” Tenstors of exch | TEO0098 1083 | hcior 22 | ees9s 20 | TIP28 43 | N1132
Doty o [LEaieedvalin TMS6011 355 | BC212 s | srr3s 25 | TiP2ss 56 1 2N1303
3-40pF; 10-80pF; 25-190pF p R4 25 TiP29C 80 2N1304
T e Rt AR RO T o - R R
AS & SMOKE DETECTORS . d 1 ) . ¥ ‘1 280P10 6601 BC213L 9 BFR79 24 TIP30B 40 WELCOM
e a s Sp; Socket 28p | 1098 1100 2peach. | Jg0cTC 595 | 8C214 H BFRSO 24 TIP30C 43 2N1670 150 E.

T P § 741 4515262 898 | 124 180
JACKSONS VARIABLE CAPAGITORS | DIODES [BRIDGE LINEARICs |,c\75168 1950 | NEsssa 120 TTL 741 7432 28, 17410y Spas  am8 |12 60
Diclectiic 0 2 365pF with slow | BAID2 15 jpECTIEIERS) ICM7216C 1950 | NE566 180 AS). |74904 as {74192 46[s2ss 2101126 60
200/ 300pF  3T%p  motionDrive  34Bp fAa119 18 [ EL T 702 5 Jiem7217a s} mese7v 1707400 1107495 3072193 48 fsave  aaeil 132 95
3000k, 205 00208/176 288p faazis 1g [PESIECme) B 709 apn  3m ICM7556 89:| NE570 375] 7401i- 1] 7496 34| 74194 a2|S472  1380f] 136 55
5.MEallDrive ondiithslow 18Y100 24 1.0 000y 22 {709C8pin 35 | piag 452 | NEG71 42007402 1187497 98| 74195 40 |sa75 828138 85
4511/DAF 15 motion drive  348p | BY126 42 1A7200V 25 710 87 | \r356 98 | rRC4136D 110 7403 123 74100 75} 74106 47 139 85
Dial Orive 4103 £804-5pF: 10; 15: BY127 12 {05 d00v 29 723 14 pin 38 | 'm0 325 | SAD1024A 1350 | 7404 121 74104 88| 74197 45 145 108
§:1/361  830P 25 500F 175p |CRO33 157 1,4 600v 3a | 733 99 | imsotap 23| sc3s02  2ss)za05 - 1374105 6274108  so] 74LS 147 170
Drum 64mm  40p 100 150pF  285p [ OAS 75 Iaais0v 35 | 7418pin 17 1 (m308T 70 | SN76003N  170}7406 23| 74107 30| 74199 o000 f 00 11| 148 173
0-1-365pF  245p | "3,310pF 59Sp {0Ad47 12 2a7100v a4 | 741 TOE 35 | (mare 80 | SN76013 17017407 30)74109 32| 74220 120] 01 111151 96
002365pF 2750  00.3x250F  430p.|0A70 12 247200V 48 | 747C14pn 70 | 3ige 195 | SN76013ND 130 17408 15|74110 38| 74221 132 | 02 13} 153 76

0A79 15 50 ja00v 53 | 798C8pin 36 | 3saa 45 | SN76018 1487408  15)74111 50| 74246 204} 03 13| 155 96
RECHOKES Oa8l 15 loase0ov 65 | 7538pn 150, | (u3%g 70 | SN76023 170 17410 1234916 120 | 74247 204 | 02 14| 166 9
TwH. 4.7 10.22.33. 47. 100 200. 470 oass 14 [2as800v 65 | o7 159 | tM339 so | sn7e023no 130 [7411  qe|74105 20| 74207 204102 23 [ 157 78
750, 1mH. 2.6. 5. 10 30p each DAS0 7 |aasa00y 78 | Av-10212 © 880 | M3ad 125 | SN76033N 196 [7412 18174119 g9 | 74240 208 | OB 22{ 158 o5
AdmH 100 S0pieach e earroov 73 Av1I313A 660 |\ 437g at [sNeiieN 21817413 21)74120 78 | 74251 128 03 zzlieo 1z
AY-1-1320 SN76131 110 | 7414 41 1 ]
VEROBOARD o1 0 ooy |0a200 8 |Sas200v 78 L 050  1e0 S IIN IPVIEAEANR S KL DAL e, ol Zazes  leaipid 22 162 13
- {copper clad) (ptain} 0A202 8 |2V 16a 56 AY-1-5061 146 | 'viggs 125 |'sN78a77 20017417 2674123 35| 74278 220012 23163 102
2% x 3% 46p 3%  24p pg4 g umig oL s | AY-1-672is6 198 | [M352 90 | SN76660 120 | 7420 1474125 33| 73578 Tae|13 3s | 162 114
2% x5 55 S0p  3tp | g6 5 AY.3-1270 840 | 1347 150 | sP8629 205 17421 25174126 31| 74283 173 |14 75 | 165 75
3% x 3% S5p 5Op T IN4D01/2 & AY-3-8500 380 | 17460 a0 | TAAS50 5017422  19]74128 @0 74284 385] 15 30 | 186 226
x5 S2p 3 & liNaoo3 8 AY.5.1224A 260 { a0S0 €0. | TAA960 32047423 1774132 - 42| 74285 388 | 20 220|170 288
2%x 17" 189p 135p 1200 |maoodss 8 AY-5-1230 450 F,usacan 70 | TAAB21AX1 22817425 16174136 &5} 74290 128 |21 22 1173 105
3%x17" 218p 180p 32" INAC06/7 7 | JENERS AY-51315 560 § \\300] 125 | TAABB1A 185 | 7426 19074141 a2} 74203 180126 48 174 106
e O lear ez 2| ZF e 2V7to | AY-S-1317A 630 § \13q1y 240 | 1AA700 3583|7427 19074142 160 74208 185 |27 28 | 175 110
Pki of 36pins ~ 20p DIP Board % liNsaos 17 39V 200mw AY52376 980 §\\miz600 135 | TAD10O 159 | 7428 19174143 260 { 74365 128 |28 48 | 181 308
Spariiace[cutiay” 85y iS4 20 Zpemch |AV-S3500  B10 B 5000 825 [TBAI20S 7017430 1274141 380 sa36s 138 | 30 22 183 298
RGeS 0p 07 B aartoov 15 Range: V31o | AYS-3507 818 §y0550n 795 | TBAS200 220 7432 16074145 48 | 74300 118 | 32 27 | 190 140
I S e ) 3 a0y 20 | 38T C | Av53600 10e0 | N2E34 275 { 785500 330 | 7433 20%74147 99| 72368 124 | 33 39 l1o1 140
R b+l " 15poach |AV-5-40070 850 [ yuc50,  gop | TBAG41-AT2 7437 17174148 B0 | 74350 184 |37 39 f193 130
VERQIBREA0BOARD 34% |} 3a/1000v30 P ar5s100 738 | eiZod 79 | BXorBx11 260 17438 1874150 80 | 74393 184 | 38 39 {192 168
VERO WIRING PEN CA3011 110 | ac1303 se | TBAGSY 190 17440 1174157 37| 72290 198 |40 28 | 195 136
Plus Spool  325p NOISE CA3012 150" I mc1304p 260 | TBAB00 90 {7441 52174153 37 75150 120 |42 98 1196 100
Spare spool (wire) 80p Combs 7p each CA3014 157 1310P 175 | TBABID 9517442 36174154 @0 | 75450 8 ]47 83 [197 140
pare spool (wire} 80p . CR MC13 20
265 180 } SCRs CA3018 88 Imci3izra  19s | TBAS20 70 17443 80174155 38 75451 70 |48 120 4221 96
FERRIC CHLORIDE Thyristors |CA3019 70 | péiags 350 § TBAS20Q 260 | 7444 8294156 ' 38 | 75452  7g |49 120 | 240 238
1lb bag Anhydrous 95p + 35p P&P VARICAPS CA3020 186 | \\c1a06L 92 { TBA990Q 270 | 7445 A3)74157 38| 754514 228 {51 24 | 241 232
g A P D.6A200V 30 | CA3023 191, | \acisge 000 | TCA270Q 220 | 7446 4674159 1201 75491 80§54 28 | 242 232
DALC M TSISTPEN + sporetipT8p 1\ amits 0.8A100v30 | CA3028A 80 |\ca3g; oo | TCASES 12017447 43174160 45| 75432 94 |55 243 232
COPPER CLAD BOARDS 140° | 0.8A200v 35 { CA3035 238" I mC3340p 120 | TDA1004 2080 [7448 a5 | 74167 48 63 150 | 244 155
ingle- ible- BA102 25 | 5A10CV 32 | CA3038 115 Imc3zsop 120 | 1DA1008 310 | 7450 18 |74160 48 74L 73 245 270
fore;  Single:  Double:  SRER 54400V 39 |CA3043 278 T0A1022 575 | 7451 18 74 41247 1s0
Glass sded  sided S IR0 o |EdGooy 'y | chsoss 365 | M3 521 ioai024 108 [7453 18 anea a17a00  esfig a8 | 248 180
BB 78R 209 op eorooR 09 8A300V 48 | CA3046 71 | Mcssos s TDA2020 320 | 7454 18 ;4} 5 sofL3% 70 175 40 | 249 180
Svxi2l 130p 7% 5106 89 | BAsoov o8 |cAdoss 214 Micboso  Cer | Tiosice  sa|7dce  13idles 5 eI £ 40 1351 134
SOLDERCON PINS | HEADER PLUGS TRIACS BABOOV 85 [CA3075 213 | mks50253 850 | TLO62CP 125 7470 2374167 110 L85 s25 |83 115 | 253 142
100 80p; 500 200p | 14pin 35p; 16pin 39p 12A100V 42 | CA3080E 85 | \MK50362 850 | TLO64CN 1594 7472 23174170 59 1121 150 86 118 |'2567 110
o 3a200v 49 | 124300V 59 | ca3zost 190 | 50398 638 | TLO71 457473 20074172 3sof 12l 159 {ss 43 | 258 110
DIL SOCKETS EDGE 3A400V 50 | 124500V 92 | CA3085 95 | \um5303 835 | TLO72CP 90 | 7474  20]74173 g5 90 38 | 259 160
(TEXAS) Low Wire | CONNECTORS: BA100v 54 | 12A800v 120 | CA30B9E 218 | uyiesey 4275 | TiD7acN 180 | 7475 23}74172 w0 74s 91 104 | 261 450
) prof. Wrap | (Doubls type 8ad00v 64 | BT106 150 |CA3090AQ 375 | wws7i60 620 | TLOBICP 42 | 7476 © 22874175 76 92 89 | 266 52
8pin  10p 25p -1 .166 1 8A800v108 | BT116 150 {CA3123E 150 | nests 80 | TLO8B2CP 96| 7480 38474176 50| 74500 80 [93 89 1273 244
14pin  12p 3Bp| 2x10way — 85p ] 12a100v 60 | c106D0 38 {CA3130 90 | NEsis 210 | TLOBACP 985 | 7481 70174177 45| sS04 73 |95 116 1275 250
16pin  13p 46p| 2x15way — 99p | 12a400v 70 | Ticas 22 {ca310 48 | NEsask 210 | TLOB4CN 120 | 7482  40)74173 g3 |Si32 350 |86 116 [ 279 68
18pin  18p 52p | 2xi18way 115p 120p | 124800V 115 { TiC45 25 [CA3160 95 | NE5ad 185 | UAA170 150 1 7483 41]34179 535138 250 | 107 283 192
20pin  22p 65p| 2x22way 130p 135p | 16A100v 240 | 2N44 44 140 |iCL7106 795 | nEgss 20 | UAA180 150 7284 80174180 4s5|S158 824 109 55 jagc 128
22pn 2Sp  70p | 2x25 way 149p 160p { 16a400v 105 | 2N5064 35 fICL7107 975 | NES56D0 55 | ZN414 80 {7485 52074181 1105188 210:f 112 55 | 293 128
24pin 36p 78p| 2x30way 170p — [ 16A500v 120 ICLBO3BCC 335 | Neggo 325 | Zn424e 130 {7486 18f74182 35 }S189 158:4113 S0 §295 185
28pin  39p BSp] 2x36way 184p — | 35a500v 235 ICM7205 1150 | nEogt 398 | Zn425E 416 | 7489 12074182 1055194 195114 50 | 208 168
36pin  — 105p | 2x40way 210 — | 55a800v 205 | DIAC CM7215 = 1050 | Npgeop 410 | ZN1034E 200 | 7490  23|74185 80 [S195 798 |122 70 {324 240
40pin  50p 109p | 2x43 way 232p — f T2300D 120 | ST2 20 |ICM7216A) 1850 | \rpey 425 ] ZN1040E 685 | 7491  23]74188 175 | 5241 195 {123 70 | 325 290
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WATFORD ELECTRONICS

E DIGITAL FHEQUENGY METER wﬂh a Dlﬁerence

A.n these features and more for less than half the price of an ordinary frequency meter The
DFM 2000 has all its components including the displays, switches and transformer mounted
on one double sided PC board. Assembly is simplicity itself especially since interwiring has
been eliminated. This is a high quality design and will make a truly professionai digital
frequency meter that an'yconstructor will be proud to own.
Price: Only £64.50 Kit (P&P 65p).
Probes: Optional extra £8.75

* 0-150MHz in 5 ranges.

* Large 8-digit display for high accuracy

* Period and time interval facility.

* Unit counter up to 99,999,999

* 10MHz crystal timebase

* Hold and reset buttons plus bullt—m PSU..

OHIO SUPERBOARD II
Only £188.00

Supertoa~s i 3 suppled fuily assembled and tested to
Brrwsi: 7Y soeccavon. Also included at no extra cost 4
mapums a~c 2 Cassefte with programmes. Requires
+ 5V a1 3A acd 3 Video Monitor or TV with RF Convertor
1o be up and rurrung. (Data sheet supplied. We can also
suppty the 2F Convertor and Power Supply in Kit fornvor
reacy-buirt .

8K Microsctt BASIC in ROM. 4K Static RAM — on
BOARD expardable to 8K. Full 53 Key Keyboard with
Upoer Lower Case & User programmability end a lot
more. See 1 for yoursell Continuous demonstration on
" at our retail sho

Power Supply Kn {SV/3A}incl. RF Convertor £21.50
Reaoy-bu-it & Tested £28.50

- e
SWITCHES SLIDE 250V:
TOGGLE: 2A, 250V 1A DPOT 14p
SPST 28p 1A DPDT c/over 15p
DPST 34p Y2A DPDT 13p
DPDT 38p 4 pole 2-way 24p
4 pole on/off 54p PUSH BUTTON
SUB-MIN TOGGLE Soriog losded s0p
SP changeover * 69p SPDT ¢/over 85p
SPST on/off 54p OPDT 6 Tag = 85p.
SPST biased  8S5p
DPDT 6 1egs 70p MINIATURE
DPDT centre off - 79p Non Locking
DOPDT Biased 115p Push to Make 18p
Push Break 25p -

ROTARV Make your own multiway Switch.
Stop Shafting y. Accom--
modate up to 6 Wafers %9

Mains Switch DPST to fit 34p
g"‘: :R'i'g;;“: L :g:z Broak Before Maka Wafers. 1 pole/ 12 way.
510 Exparsion Board with 8K RAM €188 B T CRR R e e
Assembier Edrtor plus Manual £25 Spacer and Screen
Extended Monitor plus Manual £10 R%TARV: (Adjustable Stop)
Bas«c Tusor Tapes £27 1 pole/2 to 12 way, 2p/2 to 6 way, 3
pole/2 10 4 way, 4 pole/2 10 3 way 41p
ROTARY: Mains 250v AC. 4 Amp  48p
‘TRANSFORMERS (Mains Prim. 220- 2aovy K
?O%IHSZTALS:,E - 6-0-6V; 9.0-9V; 12-0-12V 100mA p ALUM PANEL
soot 353 | 3VA: 06V 06V (PCB mounting) BOXES METERS
Mt 323 | BVA: 6V-5A 6V-.5A; 9V-.4A Ov-.4A; 12v 3A WITH LID e
1.008M 395 | ‘12V-3A, 16V-25A 15V-254 195 . oA
128MH: 392 | 12V 4.5V-1.3A 4.5V-1.3A; 6V-1.2A 6V-1.2A. 3x2x1 5¢ | Siox
A 323 | 12V-5A 12V05A; 15V.4A 15V.-4A, 20V-3A | -24xBYxi%” eoSA
1 BMt 323 | -20v-3A 220p (20p p&p) 72 | o0uA
1'8432MHz 362 | 28VA: 6V-1.5A 6V-1.5A; 9V-1.3A 9V-1.3A; axaxtvee 72 | D100KA
24576MHz 362 | 12V-1A 12V-1A; 15V-8A 15V-.8A; 20V-6A | 4x2%xive” 70 | 200K
32768M ~ 323 | 20V-6A 290p (45p p&p). | -4xSaxih” 88 | o
357954m 195 | SOVA: 6V-4AGV4A; OV-25A0V-2.6A; 12V-2A | 4kt 72 | O90A,
2000MHz 290 | 12¥-2A; 15V-1.5A 15V-1.5A; 20V-1.2A 20V- 5xdx2’ 98 | o 10mA
4.032Mhe 323 | 1.24025V-1A 25V-1A, 30v- SA 30V-.8A Budx2' 108 | 200
4433619M 135 350p (SOppln). | 752" 148 | o 00
5.0MHx 355 | 100VA: 12V-4A 12V.4A; 16V-3A 15V.3A; | 8xGx3” 186 | OO
2185M 323 | 20V-2.5A 20v-2.6A; 30V-1.5A 30V-1.5A; 103 210 | 20
§5536M 200 | 40V-1.25A"40V.1.25A: 50V-1A 50v-1A 650p 10dk3 175 | 028
7.680M 323 (60p p&p). (N.B. p&p charge to be added above 12x5x3” 215 0_'50\/ AC
8.86723M 323 | our normal postal charge.) s | B3 288 |G 500vac
9.375M 323 -
joloMH 223 VOLTAGE REGULATORS OPTO vy
- 'z a p= A 445p each
12MHz 302! Jr1aA TOST B e S ELECTRONICS e
14.3181MHz 300 v, 2905 148p 7805  220p
12V 7812 14Sp 7912 220p ;
18MHz 323, | 150 7516 4 LEDs with Clips Aex3Yex1 Ve
18.432M 323 45p = ] TIL209 Red 13 aShaxl
200MH: 323 | 18V 7818 145p — {rzitem 17 ] §3%A
27.648M 323 | 1A T0220 Plastic Casing .l Tie212 vel, 18 050007
48.0MHz 323 | 5V 7806 6 7905 75p | TIL220 .2 Red 14 6§95 oach
100.00MHz 323 | 12V 7812  65p 7912 75p | .2' Green, Yellow b
1& ;g}g ::p 7915 78p | or Amber 13
' E— p 7918 7 uare LEDs, Red,
ET1 Projects: 24v 7824 -6%p bl Foih 6
Ports availabie © | TI32nfraRed 58 7 Segment
for: Click 100mA  TOS2 Plastic Casing TiIL78 TIL307
Elitmé 5V 78L05 30p 79L05 &5p TIL312.3" CA
DF'M"'"“" 6V 78L62 30p = TIL313 3+ CC
2000 8V 78182 30p — {is400 258" TIL321 5" CA
Frequency 12V 78L12 30p 79L12 65p | orp7y 120 TI322 57 ¢CC
Meter, 15V 78L15 30p 79115 68%p | oRp12 63 DL704 3" CC
DM900, - | orpe1 85 DL707.3"CA
Audiophile oor] Jaen ot Rl P 45 0L747 6" CA
Amp, 60W LM309K 138p  TAA550 50p. TSOTAT FND357 Red
Amplifier LM317K TBA6258 9sp | f LATORS 3
-System. 1M323K 550p  TDA1412 150p "0 P
SAE plus 5p [MazoN % -77%':'%5 +5/5A898p | 117, 86 LCD 3% Digit 875
for list. +5t0 +24 TIL117 110 LCD 4 Digit 978
326 294 | 4010 38 | 4048 88 | 40909 145} 4516 120" | 4549 378
+327 288 | 4011 28| 4049 48 | 4160 109 | 4517 382 4553 398
347 148 | 4012 18 | 4050 a8 | 4161 108 | 4518 102 4554 150
348 188 | 4013 42 | 4051 72| 4162 109 | 4519 55 4555 65
352 228 { 4014 8o | 4052 73 | 4163 109 4520 108 4556 72
353 228 | 4015 82 | 4053 72| 4174 110 | 4521 228 4557 451
365 65 | 4016 45 | 4052 110 | 4175 98 ] 4522 . 149 4558 105
366 85 | 4017 82 | 4055 128 | 4194 108 4526 149 4559 375
367 65 | 4018 87| 4056 135 | 4408 720 | 4527 182 4560 210
368 66 | 4019 38 | 4057 1650 | 4409 720 4528 99 4561 85
373 180 | 4020 99 | 4059 480 | 4410 720 ) 5.5 14§ 4562 533
374 180 | 4021 95 | 4060 115 | 4411 958 4530 85 4566 155
375 160 | 4022 85 | 4061 1200 | 4412F 1250 4531 135 4569 280
377 212 |'4023 22 | 4062 995 | 4412v 1050 | 4532 118 4572 26
378 184 § 4024 86 | 4063 110,| 4415F 250 4534 575 4580 £95
379 215 { 4025 19 | 4066 58 | 4415V 500 45368 365 4581 297
384 86 | 4026 180 | 4067 380 | 4419 280 4538 142 4582 130
390 230 | 4027 45 | 4068 22 | 4422 545 4539 105 4583 75
393 230 | 4028 81 | 4069 20 § 4433 995 4541 135 4584 63
395 218 | 2029 99 | 4070 32| 4435 825 | .4543 188 4585 108
396 215 | 4030 58 | 4071 21 | 4420 1278,
398 276 | 4031 208 | 4072 21 | 4450 20§
399 230 | 4032 100 | 4073 21 {. 4451 295
445 150 | 4033 145 | 4075 23 | 4452
447 144. | 4038 190 | 4076 85 | s400r 05 ILP MODULES
ggg ::g :ggg ;;; :g;g ;‘1’ 2‘;8?" 5f~'; Full rangs of these fully guarantsed
669 182 | 2037 100 | 2081 20 | 4502 20 | Moduies available from stock at the
670 248 | 4038 108 | 4082 21 { 4503 6o | ILP's advertised prices.
4039 320 | 4085 74 | 4506 51
‘'CMOSx| 040 105 | 2086 52 | 4807 55 | Full ASCH coded 56 Key Keyboard
4000 13 | 4041 80 | 4083 180 | asos 207 | £42.50
4001 18 | 4042 75 | 4083 78 | 4510 89 | 4" X 4" Keypads £4.50
e Elims glam el o) me =8
A !
07 T agis aas fhose gosfioi ae | fMRAMMRes G0
2008 sz | 2046 128 |4097 372 | 4514 265 S0
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Direct Meter

Zycomm’s combined VSWR
and power meter offers: direct
reading of both functions with-
out interpolation. C
Autoranging for power out-
put covers 20 W to 2kW in
three ranges. VSWR dan be -
measured from 1:1 to infinity.
Separate sensing heads, sup-
plied to cover each frequency
range, can be connected at any
position in the feed line. For-
ward and reverse power can be
displayed as either peak or rms

. readings.

The electronic comparator'
included in the meter allows
constant readout of VSWR.
regardless of power variation. It
gives a true indication during

. Speech on SSB.

You'll need a 240V 50 Hz
supply to operate the meter.

The combined VSWR and
power meter is available from
ZycommElectronics Ltd, 47-51
Pentrich Road, Ripley, Derby-
shire DE3 3DS.

End of Chess

If you saw our survey ofi Chess
Machines in December, you will
have gathered that the idea is to
play a game from start to finish
against the computer. The latest
chess machine is a little differ-
ent in that it only plays end
games.

It’s a mini machine, measur-
ing only 105 x 63 x 8 mm — not
much bigger than a credit card
calculator. It looks a bit like a
calculator, too. On the front
panel there are eight buttons
numbered one to eight (for list-
ing moves) and five instruction
buttons — E (to enter move),

"C/E, S (score), P (peek?) and R

(response). On top of all that
there is a four digit LCD dis-
play.

With the mini mind you get
seven booklets, each containing
fifty different problems. More
booklets will be printed to catch
up with the Chess Master’s
memory of several thousand
problems. Each booklet repre-
sents a different level of play.

Li and Fung Trading are
making a thousand Chess Mas-
ters everyday in Hong Kong.
More on the mini mind when
we can get one to play with.

Vee Needen Sie

With a bit of luck we will once
again be amazed, astounded and
generally boggled by the versa-
tility of ETI readers. This time,
we’d like to hear from anyone
who can translate technical
German (ideally Duich, too)

"into English for us.

We could employ the ser-
vices of professional agencies in
the field, but we’d prefer to get
an ETI reader in on the act. So,"
if you think you’re up to taking

the odd page of unpronouncable
tutonic text and turning it into
the equally odd page of English,
why not drop us a line or two or
three.

Although we moved offices
a few months ago, a lot of our.
mail is still being sent to our old
address, so make sure you send
the account of your terrific
translational talents to us at 145
Charing Cross Road, WC2 (full

_address on the contents page)
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SUPER SOUND SAVING!
DINDY LOW NOISE CASSETTES

SJ30 10 C30 15 min per side £2.00
SJ55 10 C46 23 min per side {LP) £250
8431 10 €80 45 min per side £3.50
8432 10 €120 40 min per side £4.50
CAPACITOR PAKS
16201 18elenmlvu§ 4. 7ut-10uf
16202 8 electrolytics 10uf-100uf
16203 1,8 electrolytics * 100uf-680ut
ALL 3 at SPECIAL PRICE of £1.30
16160 24 ceramic caps 22pf-82pt
16161 24 ceramic caps 100p!-390p¢
16162 24 ceran‘ic caps 470pt-3300pf
16163 24 ceramic caps 4700p+0.04 7pf
ALL 4 at SPECIAL PRICE of £1.80
RESISTOR PAKS
16213 60 Yaw resistors  100chm-B200hm
16214 60 Yaw resistors  1K-8.2K
16215 60 hw resistors  10K-82K
16216 60 %w resistors  100K-820K
ALL 4 at SPECIAL PRICE of £1.50
16217 40 Yew resistors  100chm-B200hm
16218 40 Yiwresistors  1K-8.2K
16219 40 %wresisiors 10K-82K
16220 40 Yew resistors  100K-820K
ALL 4 at SPECIAL PRICE of £1.80
IC SOCKET PAKS RELIrs
sJ36 14 8 pin 2N3819 Gy
SJ137 12 14 pin IN5458 £0.18
5J38 13 16 pin 2N4220 £0.28
SJ39 8 18 pin 2N4860 £0.25
5340 7 2Q pi
e B 2227 | (PROGRAMMABLE
SJ42 5 24 pin
gz s e UNIJUNCTION)
SJas 3 2N6027 £0.25
ALL at ONLY £1.00 EACH BRY56 “£0.25
VOLTAGE REGULATIONS
Positive Case T0220 Negative
uA 7805 £0.65 uA79056 £0.70
uA7812 £0.65 UuA7912 £0.70
uA7815 £0.65 uA78915 £0.70
uA7818B £0.65 uA7818 £0.70
uA7B824 £0.65 uA7824 £0.70
UA723 14 pin DIt £0.35
LM309K 703 1.10
OPTOELECTRONICS
DISPLAYS
1510 707 LED display Price gach £0.70
1511 747 LED Display Price each £1.50
1512 727 LED Oisplay Price each (dual) £1.55
L.E.D.s )
Pricé each’
5J78 125 LED Ditfused RED £0.08
SJ79 2 LED Ditfused RED £0.08
$120 125 LED Bright RED £0.09
8121 2 LED Bright RED £0.09
1602 125 LED Diffused GREEN £0.11
1505 .2 LED Diffused GREEN £0.11
1503 .125 LED Diffused YELLOW £0.11
1506 2 LED Diffused YELLOW £0.11
8480 J LED Brght YELLOW £0.14
$482 .2 LED Clear illuminating RED £0.10
SJ83 125 LED Clear illumuinating RED £0.10
2nd QUALITY L.E.D. PAKS
1607 10 assoried colours & size £0.65
$122 10 125 RED £0.50
§123 10 .2 "*RED £0.50
L.E.D. CLIPS
1508/ 125 125 5 for £0.10
16508/7.2 .2 5 for £0.12
$J81 1 intra RED emitter — Fairchild FP100 £0.25
SJ98 5 Photo Detector MEL11 + Data £1.00
0RP12 NORP12 Cad Cell £0.45
$J99 4 ITT 5870 ST Nixie Tubes £1.00;
8J29 Texas NPN silicon transistors 28S503=8BC108 T0-18

metal can — perfect & coded
50 off £2.50 — 100 off £4.00 — 1,000 off £35.00

SPECIAL OFFER
12v Electric Dnli 7,500 RPM for all your PCB drilling
completa with 2 drills .1 & .15 £5.50

SUPER DUPER COMPONENT BOX
Min. 3 ibs in weight consisting of a fantastic assortment of
Electronic Components — Pots. Resistars, Condensors, Switches.
Relays.

Board-Semiconductors, wire, hardware, etc, etc, etc
“This 1s a large box and is sent separate to your order”
$140 £2.50 including p&p

CALCU LATOR CHIP

$J100

GOM2-C500 24 pin MO £0.50
IC INSERTION/EXTRACTION TOOL
£0.35 each

PRE-

AL8C
AL120

PS200

MM 100

MM100G

PSi2

SPMBO

SPM120/45

SPM120/55
SPM120/65

SG30

MPA30
$.450
STEREC 30

BP124
GETOOMK11
VPS30
PS250

£3.78

) . TRANSFORMERS .
1.7 amp 35v suit SPMBO £5.40
2amp 55v :5 35

2041

2050
1725

GE100FP
2240

Type
CA270
CA3089
CA3090
BO
LN381
LM3300

BIKITSAUDIOMODULES

AT
INCREASE PRICES

3 watt Audio Amplifier Module 22-32v supply  £2.87
5 watt Audio Amplitier Module 22-32v supply £3.74
7-10 watt Audio Amplifier Module 22-32v supply

15-25 watt Audio Amplifier Module 30-50v supply i

35 watt Audio Amplifier Module 40-60v supply £8 A4
50 watt Audio Amplifier Module 50-70v supply

13.74
125 watt Audio Amphifier Module 50-80v supply

TEREO PRE-AMPLIFIER

prply voltage 22-32 volts input sensitivity 300mv
suit: AL1D/AL2D/AL30 7.78
Supply voltage 24-36 volts inputs. Tape, Tuner Mag i
P.U., surt; AL6O/ALS £16.05
Supply voltage 35-70 volts inputs: Tape, Tuner, Mag
P.U_, suit: ALBO/AL120/AL250 £16.59

MONO PRE-AMPLIFIERS

Supply voltage 40-65 volts inputs: Mag, P.U.,
Microphone. Max. cutput 500my £11.30

Supply voitage 40-65 volts inputs: 2 Guitars,
Microphones, Max. output 500mv £1

POWER SUPPLIES

24v Supply suit 2 x AL10, 2 x AL20, 2 X ALBO &

PA12/5.450 1.50
33v Stabilised supply — suit 2 x AL60, PA100 to 15
watts
45y Stabifised supply — suit 2 X AL60, PA10D tn 25
walls £5.80
55v Stabilised supply — suit 2 x AL80, PA200 £5.80
65v Stabilised supply — suit 2 x AL120, PA200. 1 X
AL250, PA200 £5.80
15-0-16 Stabilised power supply for 2 X GE10OMKIL.
£3.80

Stereo Magnetic Cartridge Pre-Amplifier — input 3.5mv

Output 100mv £2.98
Stereo FM Tuner supply voltage 20-30v — Varicap
tuned £23.24

Compiete 7 watt per Channe! Stereo Amplifier Board —
includes amps. pre-amp. power supply, front panel,
knobs etc — requires 2050 Transformer £19.18

5 watt 12 volt max. — Siren Alarm Modute £3.50

10 channel mono-graphic equaliser complete with
sliders and knobs £23.00

Variable regulated stabilised power supply 2- 30 vohts

-2 amps £7.60

Consists — 1 capacitor & 4 diodes for constructing

unstabilised power supply for AL250 to 125 watis

750mA 17v suit PS12 20
1.5 amp 0-45v-55v suit SPM120/45, SPM120/55V

5.20
2 amp 0-55v-65v suit SPM120/55, SPM1 20/65v
£

6.80
1 amp 0-20v suit Stereo 30 £3.25
150mA 15-0-15v suit SG30 £1.77

ACCESSORIES

Teak Cabinet suit Stereo 3D, 320 X 235 x 81mm
£5.45
Teak Cabinet suit STA16 425 X 280 x 95mm £7.50

Front Panel for PA100 & PA200 £1.80
Back Panel for PA10Q & PA200 £1.60
Front Panel for one GE 1 OOMKII £1.75

Kit of parts including Teak Cabinet, chassis, sockets,
knobs to buitd 15 watt sterec amplifier £19.95

IN4148
IN40O1
INACQ2
IN4Q03

Price
£0.85
£1.70
£3.00
£0.80
£1.35
£0.50

Type
SLa13a
SN76013N
SN76023N
SN76116
TAAS50
TAAB21A

Type
TBAB10
TBAB20
uA703
UA709C
uA710

MC1310P
NE5S55
NEG56

' Send your orders to.

uA711
741P
TAAB61
TAAG61B

£0.85
£0.18
£0.55

TBA120B
TBAG41A
TBABDC

SPECIAL OFFER

COMPONENT PAKS

0/NO Quantity £ p
SJ1 200 Resistors mixed values 0.50
SJ2 200 Carbon resistors %-% watt preformed 0.50
SJ3 100 % watt resistors mixed values 0.50
SJ4 60 Y watt resistors mixed values 0.50
SJ45 50 1-2 watl resistors mixed pot values 0.50
SJ6 50 Precision resistors 1-2° tol. mixed 0.50
SJ47 30 5-10 watt wirewound resistors mixed 0.50
SJ11 150 Capacitors mixed types & values 0.50
SJ12 60 Electroiytics alf sorts mixed 0.50
SJ13 60 Polyester / polystyrene capacitors mixed 0.50
= --B50_ C280 type capacitors mixed 1.00
SJ415 40 High quality electrolytics 100-470m¢ 1.00
SJ16 40 Low volts electrolytics mixed up to 10v 0.50
‘SJt7 20 Electrolytics transistor types mixed 0.50
SJ18 20 Tantalum bead capacitors mixed 0.50
. 8J20 2 Large'croc clips 2bA rated 0.30
SJ21 Large 7%2"" 'Mains Neon Tester' screwdriver 0.85
S22 Smalt pocket size "Mains Neon Tester’ 0.55
§J23 Siemens 220v AC Relay DPDT contacts 10amp nnmg
— housed in plastic case
sJ24 Black PVC tape (%) 15mm x 25m — strong tape for

etectrical & household use 0.35 roll 1.50 5 rolis
SJ25 100 Silicon NPN transistors all perfect & coded — mixed

types with data & equwalent sheet 2.50
S8J26 100 Silicon PNF transistors all perfect & coded — mixed

types with cases data and equivalent 2.50

SJ27 50 Assorted pieces of SCR's diodes & rectifiers incl. stud
types alt perfect — no rejects fully coded — data incl.

2.50

sJ28 20 TTL 74 series gates — assorted 7401 — 7460  1.00

8J33 PC Board — mixed bundle PCB fibregtass papersmgle &

double sided — super vaiue!

8J34 200 sq. ins. {approx) copper clad paper board 0 uo

$J3? 100 sq. ins. (approx) copper clad fibre glass 0.80

S.4? 8 Dual gang carbon pots log & lin mixed values 1.00

§$J50 20 Assorted slider knobs — chrome/black 1.00

SJ61 1 Switchbank § way incl silver knobs 0.50

5J52 1 Pak of vero board approx 50 sq. tns mixed 1.00

$J53 1 Mammoth IC Pack: apprax 200 200pcs assorted

fall-out integrated circuits including logic 74 series,

linear-audio and DTL many coded devices but some

unmarked — you to identily 1.00

SJ54 20 Slider pots mixed values & sizes 1.00

$J56 .6 100K lin 40mm slider pots 0.50

SJ57 '6 100K log 40mm slider pots 0.50

§.J58 6 1K lin 40mm slider pots 0.50

$J59 6 BKiin 40mm slider pots 0.50

SJ60 4 5K log 60mm single 0.50

SJ61 4 100K log 60mm single 0.50

5.J62 5 15mm chroméd knobs standard push fit 0.50

§J63 " Instrument knob — black winged (29x20mm) with

pointer %'’ standard screw fit 0.18

SJ64 1 Instrument knob — black/silver aluminium top

{17x 15mm) %" standard screw fit 012
ASE DUAL SLIDER POTS 45mm travel

K log 0.25 each
SJGS 100K iin 0.25 sach
$J67 Chrome slider knabs to lit 0.10 sach
SJ68 30 ZTX300 type transistor NPN pre-formed for P /c Buard
colour coded blue — all perfect
SJ69 30 ZTX500 type transistor.PNP pre-formed for P /¢ Board
colour coded white — all perfect
SJ70 25 BC107 NPN to 106 case perfect transistors code
1359 1.00
SJ71 25 BC| 77 NPN TO106 case perfect transistors code
€1395 1.00
SJ72 4 ZN3055 silicon power NPN transistors TO3 1.00
SJ73 6 TO64 SCRs 5 amp assorted 50v-400v all coded 1.00
sJ74 8 Way ribbon cable — colour coded individually PVC
insulated solid tinned copper conduction 0.2 metre
SJ75 FM coax cable — plain copper conduction cellular
polythene insulated and piain copper brmded PVC
sheath — impedance 75 ohms 0 metrs
SJ76 1 Board containing 2X5 pin DIN sockets 180° 02- 2 pin
DIN loudspeaker sockets 0.30
sJ77 AS pin DIN 180° chassis. normal socket incl, DPDT
switch
$J83 5§ Germ. OCP71 type photo transistors 1.00
SJ84 10 BD131 NPN transistors fow Hfe rejects 0.50
5485 6 PNP Darlington Power Transistors T0-126 0.50
$J86 § PNPTO.3 germ Power Transistors at VLTS 10-20CVCB
0.50
$J87 20 Asst. heatsinks TO1/5/18/92 0.50
sJ88 2 Post Office relays 0.50
S5J89 20 Mixed values 400mW zener diodes 3-10v 1.00
SJ90 2D Mixed vaiues 400mW zener diodes 11-33v 1.00
sJgt 10 Mixed values 1W zener diodes 3-10v 0.50
S$J92 10 Mixed values 1W zener diodes 11-33v 0.50
5J95 8 Silicon Bridge Rectifiers up to 4Amp 200v + Data
1.50
$J96 1 Battery holder 1o take 6 XHP7's 0.10
16168 6 Assorted ferrite rods 0.50
16169 2 Tuning gangs MW /LW 0.50
16170 50 Meters asst. colours single strand wire 0.50
16171 O Reed switches 0.50
16172 3 Micro switches 0.50
16173 16 Assorted pots 0.50
16177 ‘t Pack assorted hardware 0.50
16178 & Main slider switches assorted . 0.50
16179 1 Pack assorted tag strips 0.50
16180 15 Assorted contro! knobs 0.50
16181 3 Rotary wave change switches 0,50

DEPT ETI 3, Bl PAK PO BOX 6 WARE HERTS.

SHOP AT: 3 BALDOCK ST. WARE HERTS.
TERMS: CASH WITH ORDER, SAME DAY DESPATCH, ACCESS.

BARCLAYCARD ALSO ACCEPTED. TEL:

(0920) 3182. GIRO 388 7006

ADD 15% VAT AND 50p PER ORDER POSTAGE AND PACKING

"APPX. COUNT BY WEIGHT
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CALCULATORS

"SCIENTIFIC

NEWS: Dj

*SPECIAL OFFER
TEXAS T158 together with PC100C
(Complete as manufacturer’s specifications)
£285.00

TEXAS /HP Accessories available

TEXAS T53 (Sci. 32 Prog Steps-Coa Mem + 80 Prog List Applications book)

Make more of your t
Texas T158/69 Calculator
MATH/UTILITIES MODULE
1f you wnite your own programs this library is for you!l Most programs in this library
are designed 1o be used either on their own or as subroutines of your programs.
Applications range from utility programs such as printer formatting and large-scale
plotting to advanced mathematical routines.
Module includes:

Alpha M Printer F . Sorting. Data
Arrnyl Data P.ckmg Prime F-cton Hyp.rbohc Functlonl Gamma/
Normal Di i Roou of a
Functi Mnmx Romb Integrati Diff: ial E i
Fourier Series. Calculator Status. Varisbie Arith Moduh Check.
*TEXAS T158 with Maths / Utilities £90.00
#TEXAS T159 with Maths / Utilities £186.50
*TEXAS T158 with Applied Statistics £80.00
*TEXAS T159 with PC100C & Applied Statistics £305.00

Greenweld 1980

We've just received our copy of

Greenweld’s 1980 component

and equipment catalogue.
Every catalogue is sent out

AND somehow Greenweld
have managed to reduce some
of their prices. You’ll also miss
out on a copy of the latest bar-
gain list (sent with every cata-
logue). As soon as the new Vero
catalogue is available, that will
be included too.

You can get all this for 40p
plus 20p postage from Green-
weld Electronics, 443 Millbrook
Road, Southampton SO10HX.

WINTER SALE
*TEXAS T158 Calculator {complete as manufacturer's spec. master module,
charger, etc.). PLUS statistics module and extra set of 40 Blank Prog. Cards with
wallet, etc.

ONLY £180
‘ NEW TEXAS T158Cx
*Continuous program facility on all 480 Program steps/80: mem even when
calculator switched off £79.50
*TEXAS T158C (complete plus Applied Stats. Module)} £89.00
*TEXAS T158C + PC100C £208.00,

*CBM9190R (9 mem Sci. /Stat)
+*CBM Pro 100 (72 Step Prog}
*HP33E (8 mem. Pro Sci/Sta)
*HPE22E (Advanced Sci with Statistics)
#HP31E (New Sci replaces HP21) .. ..
*HPE7A (C Prog 224 Steps 26 Mem)
*HP97A (Fully prog with Printer} .. ...... . g ..
HP41C (the newest calculator from HP) .
{CASIO AQ2000 Cal. (3-Way Stopwatch/Alarm plus Datekalendar)
CASIO FX510 (10dig Sci/Stat)
CASIO FX8000 (as above + Stop Watch /Alarm)
CASIO FX501P (Sci. LCD Prog. 128 Steps. 11 Mem)
CASIO FX502P (Sci LCD Prog 256 Steps. 22 Mam)
CASIO Prog Adaptor — permits Progs to be recorded on to standard cassette recorders for

replay on Casio FX501P/Ex502P atlaterstage .. ................. POA
. " LEXICON LANGUAGE TRANSLATOR
(With 6 Lang. Module — French/ Italian/ German / Spanish etc) £128.70
OHIO SCIENTIFIC'S SUPERBOARD Il £188.00 l

playboard, hand carved men with magnetised base plus Deluxe carry case .

the most ad d chess yet. Borris is ideal for the learning and improving your

chess game from beginner to master. Borris can play against himself, has Alpha-Numeric prompting
o help improve play and by simple switching you have facility to follow Borris’s thinking while he
analyses position before making a move. Walnut case, wooden chessmen, board mains, adaptor, etc
e T SR £147.75
CHESS CNAI.I.ENGE 10' (10 Levels of beginner to master} S
CHESS CHALLENGER “7'‘ (7 Levelsofgame} . .......................... £18 50
CHESS CHALLENGER “VOICE" (10 Levels — beginner to Master Plus) The strongest Prog yet in
this series — twice as fast as the other challengers. A microprocessor with 128,000 to 160,000 bits
of read only Mem. Over 8000 bits of Random Access Mem, Teaches opening & end game solutions.
Plays against itsalf. Solves book problems etc — and in addition T SPEAKS: Camplate with Deluxe
se....... POA

| game for learning)
..... £50.00

COMMODORE “"CHESSMATE' (8 levels — 32 International opemngs - nd

CHALLENGER double
Canplay 1/2/3 oreven 4 hands — rejects ilegal bids etc.
Deluxe hardwood housing / Deluxe carry-case

— teacher/ beginner to Master)

e i o e o e — A m— — — oty + o o e gt s

. £238.00
T #FREE — mains/Charger included % o

GOODS FULLY GUARANTEED PRICES EXCLUDE VAT
{ADD 15%) BUT INC. P&P CHEQUE WITH ORDER

Company/ Hospital and Government orders accepted by phone
' Barclaycard /Visa / Access accepted by phone

TEL. 01-455 9823

B S e e = e e e e = — =)

EXPORT ORDERS WELCOMED

Arr Freight/ Air Post Delivery [
Quotations on request

MOUNTAINDENE

122 Cowper St., London, EC2
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Sci-Fi Easter !

If you're into sci-fi, don’t make
any plans for Easter. Write 100
times in your gold embossed,
leather-bound, page-a-day desk
diary (or the nearest cigarette
packet) — Albacon 80, the 31st
UK Science Fiction Conven’uon
will be held in Glasgow over the
Easter weekend.

From 4—7 April 1980 at the
Albany Hotel, Glasgow, you can
drift off into another world of
sci-fi movies, lectures, discus-
sions, a banquet and even a
fancy dress do. You can join
Albacon by sending off your £7
to. the membership secretary .
Gerry Giltin, 9 Dunnottar Street
Ruchazie, Glasgow G33. -

gest

Super Index

In January we published an
index to our 1979 projects and
features. Thank goodness inde-
xing only comes round once a

Mg T8 B e g8 || competewina fisclsreply | Year, We recently received s
ATEXAS PC100C (Printing Unit for T158/159) £140.00 paid envelope (worth a small copy of a monster catalogue,
AEUSIPAD (Ko 8 mem. 150 Keystrokes /50 Prog Steps) £25.00 fortune these days) and five 12p listing projects published
For your Texas T158/59 Calculator discount vouchers to offset the dlurlng 1.978 “(li ilxtt.een pogular
ELECTRICAL ENG MODULE cost of the catalogue. electronics and hi-fl magazines,
Idea for design /systems and engineering technical assistants. Why should you buy the lat- including ETI, Hobby Elec-
ModufenowiavaiiablenROAY ¥ = est edition, if you have last tronics and Computing Today.
#TEXAS T145 (New updated version pf the Texas T140) £19.00 year’s? Well, if you don’t send The projects are listed under
*TEXAS TI PROGRAMMER (Hexadecimal Oct) . £46.50 off for the 1980 edition you’ll 36 subject headings, from’
*TEXAS T151 /iii (10 mem 32 Prog Steps Stat/Sci} £26.30 £ v S aerials to time-keeping Also
TEXAS T150 LCD (Sci/Stat. 2 Con Mems) £23.00 miss out on all the new lines £ cy
TEXAS T125 LCD (Sci/ Stats) £18.50 appearing in the catalogue included are dates of publica-
£25.00° tion of alterations and amend-

ments to projects published up
to' August 1979, together with
additions to the 1972-77 index.:
Unlike our own index this one
includes ETI Tech Tips fea-
tures.

The 1978 volume of the Elec-

tronics Projects Index is avail-

able for £1.30, including post
and packing, from its compiler
(obviously a very patient man)
Mr M L Scaife, Central Library,
Northumberland Square, North
Shields, Tyne & Wear, NE30,
1QU.

Vero Cat

Last month, we gave you de-
tails of the new Vero packaging
catalogue, Vero Electronics
have asked us to point out that
this catalogue is only available
to the electronics trade. Their
press release was sent to us in
error. However, the good news
is that Vero’s new catalogue for
the hobbyist will be available at
the beginning of March.

Synthesiser (Feb)

There were a couple of minor
errors in the Synthesiser project
last month.. The circuit diagram
of the Power Supply on page 65 of
the February issue shows C3 and
C8 as 2n2. The correct value s, as
shown in the Parts List, 2u2 25V
tantalum. Now have a look at Fig
4 on page 69. Cl-4 should go to
ground. Also, PR3 should go to
ground.

Now the bad news foranyone
who uses the foil patterns
published in ETI. The synthes-
iser foil patterns somehow got
turned round the wrong way.

Audiophile
AMP (Oct)

Some readers have experienced
problems with RF oscillation in
the power amp modules. If
you’re having trouble with this,
place a 1000 p capacitor across
each output transistors base/
coliector leads.

»

Pet Chip

This should appeal to those of
you who spent your hard-
earned pennies on a ‘pet rock,’
when they were all the rage.

We recently received a letter
from an anonymous dad who
made an apparently trivial
Christmas presi for his
daughter. However, since then
he has been inundated with
orders.

Mr A. Nonymous painted a
face on one end of an IC (pet IC,
you see) and made a matchstick
cage for it complete with watch
battery feeding bowl.

The chip should quickly
LATCH on to its new OHM. As
for feeding, a few BITS of
CURRENTS a day should be
AMPle. Just let it NOR away to
its heart’s content. You can
teach it tricks. In time it will
learn to CHARGE and FLIP-
FLOP, or even VOLT small
objects.

Ta, Mr Nonymous. We
haven’t had a good groan in
ages.
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TOP PROJECTS
Book 1+2: £2.50 + 25p P&¥F
Master mixer, 100W guitar amp., low
power laser, printmeter, transistor tester,
mixer preamp., logic probe, Ni-Cad
charger, loudhailer, "scope calibrator,
electronic ignition, car theft alarm, turn
indicator canceller, brake light warning.
LM3800 circuits, temperature alarm, aerial
matcher, UHF-TV preamp., metal locator,
four input mixer, 1C power supply, rumble
filter, IC tester, ignition timing light, 50W
stereo amp, and many more.

Book 5: £1.00 + 25p P&P

5W stereo amp., stage mixer, disco mixer,
touch organ, audio limiter, infra-red
intruder alarm, model train controlier,
reaction tester, headphone radio, STD
timer, double dice . . .

Book 6: £1.00 + 25p P&P.
Graphic equaliser, 50/ 100W amp,

. modules, active crossover, flash trigger,
"’Star and Dot”" game, burglar alarm, pink
noise generator, sweep oscillator, marker
generator, audio-visual metronome. LED
dice, skeet game, lie detector, disco light
show . . .

ETI CIRCUITS Books 1 & 2
Each volume contains over 150 circuits,
mainly drawn from the best of our
Tech-Tips. The circuits are indexed for
rapid selection and an additional section is
.included which gives transistor specs, and.
‘plenty of other useful data.
Sales of this
publication have been
ﬁhenomenal —

ardly surprising when
the circuits cost
under 1p each!
£1.50 + 25p P&P."

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980

FAOM THE PESLISHERS OF
!;.ﬁcmo‘mt‘s WAY.INTKINRYPP“R&‘

CIRCUITS

TOP PROJECTS
Book 7: £1.25 + 25p P&P

ER I} loudspeaker, CCD phaser, 3-channei
tone control, bass enhancer, continuity
tester, bench supply, LCD digital
multimeter, digital frequency meter, wide
range oscillator, ETi wet, egg timer, house
alarm, porch light, torch finder, light
dimmer, |B metal locater, electronic
bongos, puzzle of the drunken sailor, race
track, ultrasonic switch, tic-tac radio, rev
counter, Transcendent 2000, spirit level.

ELECTRONICS TOMORROW
Comprised entirely of new material, the
edition covers such diverse topics as Star
Wars and Hi-Fi! The magazine contains
projects for everyone — none of which
have appeared in ETI — and a look at the
futlre of MPUs, audio, calcuiators and
video. How can you not read it?

75p + 25p P&P.

ELECTRONICS —
Combined volume.
This, our latest work, is a tomplete
collection of our ever poputar beginners
series. Previousty pubhshed in three
volumes.

£3.60 + 50p P&P.

ITS EASY

o]
HRAPEERING i

4 B
 Ficakseneas
Vg Bardiss

ORDER FROM
Specials Modmags Ltd, 145 Charing Cross
Road, London WC2H OEE
Postage and packing also refers to overseas. Send remit-
tance in, Sterling only. Please mark the back of your
cheque or PO with your name and address.

No2



, 01-689 4138
YOU'VE ALL HEARD OF OUR SUPERB MODULES, AND IF
YOU HAVEN'T, IT'S TIME YOU DID, SO READ ON!
SHOWN HERE ARE A RANGE OF THE MOST RELIABLE
SYSTEMS ON THE MARKET. - o]
'LE31000S¢ o By LB31000SLC S TO LIGHT/CHASER.
Ié32391 OQOSSLC ' LEBmoﬁf’é %lo%":'“}\%VANCE.:) SOUND TO
’ 53

LIGHT MODULE AVAILABLE, WITH
AUTOMATIC SWITCHING TO CHASE
UPON ABSENCE OF A MUSIC INPUT.

3 Channels, 1000w each. Fully fused.
Very high input impedance. Electronic filters.
BHZ t0.70KHZ bandwidth. Operates from % to 300w
sound input. Triac zero voitage triggering. ]

Master Vol / Bass/ Mid/ Treble / Chase speed controls |

LB31000sL £21.40

419x9:5x 3cm.

LB31000SL SOUND TO LIGHT.
A SUPERB PERFORMING SYSTEM
AT AN INCREDIBLY LOW PRICE.

3 channels. 1000w each. Fully-fused.
Very high input impedance. Operates
from % to 300w sound input.
Third order filters. Zero voltage fired.
"Master/Vol/Base /Mid / Treble controis,

1LB81000LC CHASER

A FULLY DIGITAL 8 CHANNEL
CHASER, ALLOWING VARIATION
OF CHASE SPEED AND CHASE
RETURN DELAY.

1000w per channel, CMOS circuitry.
Zero voltage fired. Can be footswitch

£26.50 -
LB81000LC’

triggered. Additional modules can be
19x9.5x3 cascaded to form 16, 24, 32 chan. ect.
x 9.6 x 3cm. ) ke : ,
LB41000LS SEQUENCER o

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

4 channels, 1000w each. CMO$§ pircuitvy,

Zero voltage fired.

LB31000LD “7_LB4100OLS

£17.50

. 20x9.2x3.5cm
LB31000LD and 11000LD DIMMERS.
FULL POWER 3 & SINGLE CHANNEL
LIGHTING DIMMERS FOR USE IN
CLUBS/PUBS/THEATRES/SCHOOLS, ETC.

1000w per channel. Fully fused phase controlled.
Full input and individuat Triac filters.

tez10o00tp E14.70 Le1 1ooon.p.£Ti.7»ﬁ

20x7.8x3.5

POWER AMPS, 250, 100 & 25W RMS.
RUGGED TOUGH DEALING
POWER AMP MOUDLES.

LB260 LB100 LB2S
10HZ TO 25KHZil10447 TO 30kHZi] 28HZTO 60K

$/N 110DB S/N 90DB LB250:

_THD0.3% '?b{ig 894[’95 THD 0.07% - 31x15x3.5cm’

£39.50 | £18.20 | £11.20 POWER SUPPLIES
PREAMPS Three types of powerful supply units

i “for our power amps. Consisting of a
-LBPAZ. Complete stereo disco preamp varnish-impregnated mains trans-

 systern. Comprising of L&R deck mixers, former and rectifier board (fuse pro- |
mic mixer, deck and mic tone stages, mic . tected). .

“auto fade over decks, PFL, output
drivers and its own regulators
LBPAZ. General purpose 4
chan; mixer/tone stage

LBPA1.. Stereo
Hi-Fi System

LB250PS £24.50
LB100OPS £14.70
LB25PS £11.20

LBPAT £19.50
LBPA2 £17.20
LBPA3-M {magnetic

deck inputs) £30.70

LBPA3-M LBPA3-C (ceramic
20.4x9.5cm  deck inputs] £30.70
YOU REQUIRE A BOARD THAT'S MIGHTY COMPETITIVE, RELIABLE,
MANUFACTURED FROM THE HIGHEST QUALITY COMPONENTS, OF HIGH
PERFORMANCE, TESTED AND INSPECTED, SUPPLIED WITH CONNECTION

AND CCT. DGM AND GUARANTEED. IN TWO LETTERS YOU REQUIREL & B.
All prices shown are inclusive of VAT. E 2

For further information, s.a.e. to ‘45 WORTLEY ROAD
Teade and Overseas inquiries welcome. _‘L & B WEST CROYDON
ower

LB250PS

P/Packing FREE in the UK except p SURREY CRO 3EB
supplies (£1.00). TEL.01-689 4138

18

n.to add floﬁveri
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.

Surefire has sold in its thousands in ready made form from big
name accessory firms, but it is now availabie in quality kit form to fit alt
vehicles with coil ignition up to 8 cylinders

ES200. A high performance inductive discharge ignition incorporating
a power integrated circuit (special selection): electronic variable dwell
circuit (maximises spark energy at all speeds): pulse processor
(overcomes contact breaker problems). Coil governor (protects coil).
Long burn output. Negative earth only. Compatibte with all rev. counters.

€300.1nit's ready built form (C3000) it came top of all systems tested
by an independent national authonty July " 79. A high energy

capacitive discharge ignition incorporating a high output short circuit
proof inverter, top grade Swedish output capacitor, pulse processor
circuit, transcient overload protection. Fast rise bidirectional output
ideal for fuel injection, sports carburation, oily engines. Compatible with
most rev. counters. (Low cost adaptors available for rare cases.
Application list enclosed with each kit. Note: Vetiicles with Smiths/
Jaegerrev. counters code RVI on dial will require adaptor type TCI).

What's in the kits. Surefire's own precision anodised aluminium
extruded case. P.C. mounted security changeover switch, static
timing light. Special selection Motarola semi-conductors. Capacitors,
resistors etc. selected after 5 years experience. Glass fibre pcb, solder,
complete down to last washer.
Fullyillustrated comprehensive instructions
and full technical back up service.

Suretron Systems (UK) Ltd.
Piccadilly Place, London Rd., Bath BA16PW. Tel: Bath (0225) 23194

Name

Address .

‘Phone order with Access'Barclaycard

Quantity
VAT and P & P inc. required
] A /enclose
ES200: Neg = £13.95 chgiPO's
€300: Pos <= £17.95
C300: Ney = £17.95 Cha No
Tacho Adapt. TC £3.90

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980



PRINTED CIRCUIT DAILLS
Miniature 1V OC drils designed
fox driling ped's-

Smah dell: Order a8 BWO3D
Price £6.75

Large dril: Order as BWO2C

Price £10.83 playing.

Order a8

CONDUCTIVE PANT

¢ peb's, €ar demisters, eC. with
this sitver paint. Phial contains Igm.
Order as FY72P price £212.

o e

o [o o NTg
ELECTRET MWR“PHUNES

Super quality genuine lectret microphones operating
on 1.5V battery \HP-typel supplie

(assette type with mniature jack plugs.

Order as YBIL Price £3.88

Omnidirectional \ow-cost with standard jack plug.
Qrder 8s YEMM Price £3.

Unidrectional 5000 with standard jack plug-
rder as YBISQ price £3.45

\nidirectional HOOSLIEONEL dua with standard jack
plug pictured).

Order 35 WFIAM Price £16.77

WIRING TO0LS

Order as BRES

returh sprng an

handes.

DEMAGNE“SER
pmagnetsel with curved probe ideal for High gain car aerial
eads. Cures hiss due 10 permanemlv
magnetised heads. Amazing low price.

Order as FOBZS Price £4.15

VHF bands Negative e
us One wire 10 + V. We have Mmeasuref
B ot MHZ!
s price £5.49

ANTISTATIC MAT & GUN
Tuintable mat removes Static from discs while they are

Order 85 AX10L Price £.18
Gun removes S1ate charge from discs: After use dust 10
jongey clings and may be easily brushed off.

LXOAE Price £8.

McKENZIE POWER SPEAKERS
High quality, high power speakers.
12in. 50W 80 Order as XQ78L
price £18.20

12in. SOW 1882 Order as X0808
Price £18.20

17in. B0W 8 Order as XOB1C
price £26.52

12in, GOW 1682 Order s X820
Price £26.92

1in. 150W BX Order as XO83E
price £56.00

15in, 150W 1651 Order as XQBAF
Price £56.00

+

Minature boxjointed wiring pliers with insufated
handies and return spring.
A price £452

Miniature box-jointed side-cuttess with insulated handles.
d precision cutting edges
Qrder as BRTOM price £4.48

End-action wire strippers, fully adjustable, insutated

QOrder 35 BRIGH Price £5.85

CAR AERIAL BOOSTER

booster for long. medium, shart and
rth cars oAlY. Very easy 10 fit -

AMP KITS

Complete kits of parts with |
full instructions 10 make bt
amplifiers with excelient
specifications.
W amp kit: Order as LW3EP
price £3.83
sOW amp kit: Order as LW3sQ Price £f13n
150W amp kit: Order as LW32K Price £14.89

MINIATURE VICE

Srall modellers vice in
tough plastic with m
faced jaws. Clamps o
bench. Jaws width 1mm,
maximim opening 30mm.
Order as FYS3H

price £2.45

CLocK MODULE

Module requires
only transtormer
and two push
switches 10

D display. Nerm and radio
p when mans fail. Sieep and
Just add speaker for
767 of our catalogue

TEACH YOURSELF ELECTRONICS |

There 1s no better way of fearning
basic electronics than by mactical
experience and this set of books is
undoubtedy the very best basic
course for doing just that. Set of five
Basic Electronics o0kS.

Order as XX10L Price £8.30

HEADPHONES
High qualty stereo
jphone with large
headband and shider
volme controls
Qrder a3 WFd0
price £8.17

2,00 OHMNOLT
MULTIMETER

A 20,000 ohms pef voit
muitimeter at a0 incredibly
Jow price. 0C voits 5,25,
125,500, 2500, AC volts 10,
250, 1,000; 0C amps 0

M ohms; Decibel
+2248. C

{gads, battery and
instruction leatiet.
Order as YBSIE
Price £14.88

MEGAP““NE

High quality megaphone with difterential microphone.
Requires eight P11 batteries \not suppied)- oulder
strap for portable operation.

Qrder s X072P Price £89.50

MULTIMETER & TRANSISTOR
TESTER
Superh high
and transistor
Sensitivity 100,000 oh
C. Ranges 0C v
50, 250, 1.000; AC voits 5, 10. 0,
250, 1,000; 0C current 001, 0925,
05,5, 50, S00mA. 108 AC current
10A; Resistance 5K, 50k, 5M, 500
ms; Decibels —

Complete with test feads

< jeads for transistor
and instruction leaflet.
Order as YBETY price £39.30

TURNTABLES
Autochanger complete
with stered ceramic

cartridge and circuit 10
moke a complete tow-gost record
playet ideat for the young pop fan.

Order as XOOOR price £18.48
Single-play fim-drive qurntable with stered ceramic
cartridge.
Order s XBZ3A price £2349
Single-play peftdrive turntable 3 shaped tone arm-
Order as XB25C Price £30.63

TRANSISTOR TESTER

Accurate transistof tester
measuTes dynamic gam. \dentifies
unknown rransistors, ais0 ideal for
matching {ransistors img paws.

(rder as LHOSF Price £11.86

QUICKTEST

A safe and quick way 10

connect 10 the mains. Just
ires undei e

sprung keys

id. Completely safe both

open and dosed.

Qrder as yB21xX

Price £6.54

Al prices nclude VAT an
L d
af;d packing, but if total urggz:?:
;‘; ’gase add 30p handling charge.
. 93[;ceEs guaranteed until May Bth
e . Export customers deduct 13%
export postage will be charged
extra at cost.
) Please use order cof
All items in stock at time nlffeéning to

press

" FOR FULL CATALOGUE DETAILS SEE BACK COVER,

RARPLIN

ELECTRON o
ONIC SUPPLIES LIMITED

All mail to (ET1380), PO Box 3. Raylei

Shop: 284 L
554000 ondon Road, Westclm-,,,.?"' Essex $S6 SLR. Telephone: Southend {
” ' ' nd {0702) 554155

Sea, Essex {cl
{closed on Monday). Telephone: Southend {0702) |
) |
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You've read the book and seenthefilm,now hear the gospel

on Black Holes according to lan Graham

o understand what a black hole is and how it s
T formed, let's first have a look at the life of a star, for,
under the right conditions, the death of a star may
herald the birth of a black hole. The birthplace of stars is
within the clouds of material between the stars. These

clouds collapse under their-own-gravitational fields. Local

regions of increased .density form condensation nuclei
whose gravitational fields grow gradually stronger as more
and more material is attracted towards them As these
embryonic stars (protostars) continue to contract their
temperature begins to rise, producing internal heating and

emitting radiation into the surrounding space. When the.

temperature is high enough-for hydrogen fusron to begun
contraction ceases.

The greater part of the star s Irfe time is then occupied

with burningits hydrogen fuel, forminghelium, which sinks
deep into the core. Eventually, when the hydrogen is

almost exhausted, the star's temperature begins to fall and. -
the core begins to contract,"We must now look at the stary

not as a homogeneous ball of burning gas, but'as a
relatively heavy core surrounded by a lighter envelop
There is a constant battle between thermal forces; trying
blow the star apart and gravrtatronal forces tryrng i

Contraction of the core causes a rise in temper
temporarlly haltrng contraction and-causing an expa
of the envelope ie the star appears te be growing-larg
The remaining hydrogen is burnt off in the outer. Iaye
sendrng more helium. to the core Eventually the -Co

envelope, forming a red g»ant
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Greaf Balls Of Fire

The final episode in the star’s life depends on its mass. Let's
take the route that will take us to a black hole. The core
continues contracting; helium fusing to form carbon and

.successively heavier elements. Eventually it collapses” *

rapidly, blowing off the envelope in d@ supernova expldsion#
during which the single star may outshineanentire galaxy.




FEATURE

The explosion may destroy the core completely or it may
icave a small core. However, if the star was more than two
or three times as massive as our own Sun, the core
surviving a supernova will rapidly collapse. Theorists
predict that the collapse will continue untif the core radius
reaches zero. This hugely massive, but dlmenS|onIess point
n space is called a singularity

No Escape

The singulanty has such a strong gravitational field that
iight uself cannot escape ie the escape velocity of the body
:s greater than the speed of light. The further we are from
the biack hole. the lower is the escape velocity (the
gravitational force decreases with the square of our dis-
tance from the body). At a particular distance from the
singularity, the Schwarzschild radius, the escape velocity
=quals the speed of light. Within this event horizon,
nothing escapes ‘

For a body of mass (M), the Schwarzschild radius (R,) is
given by: :

¢

Rs=2GM
C?

(G is Newton's gravnatlonal constant and cis the speed of
iight).
if we let M be the mass of our own Sun. R turns out to be 3
kms. So, why isn't the Sun a black hole? Its radius 1s much
larger than 3 kms, so beyond this event horizon the Sun’s
hydrogen _fusion reactor can radiate its energy out Into
space, but if- the Sun's mass was.to be compressed to a
diameter of less than 3 kms, it would become a black hole

If we look at our own Earthand the bodies around us in
the solar system and even the Milky Way galaxy as a whole,
we find that they all rotate e they all- have angular
momentum.

The angular momentum {L) of a rotating body dt*mass

-(m), radius (r) at an angular velocity of w is-given by:

L=mwr 4
If a rotating body such as the remnant of an exploded star,
begins to contract ie r gets smaller, the angular velocity (w)
must increase in order that angular momentum may be
conserved. Depending on its mass a black hole may rotate
atabout 1000 times.a second. A black hole is such a dense
body that one the size of a proton would we|gh in at about

ten thousand miilion tonnes!

Just as the Earth bulges slightly at the equator and is

“flattened at the poles due to centrifugal force, the much

greater rotation of a black hole results in a much
more severe deformation. The equations predict that a
black hole isnota sphere atali. [t may be similarin profile to
a spiral galaxy (like the Milky Way) ie a disc with a bulge at
its centre. '

All this speculation on:the formation ‘and -structure of a
black hole may seem to be purely academic. After all, how
do you 'goaboutfinding a black hole to prove that it exists
and verify its structure and.behaviour?. Even if you knew
where to ook, how would you observe somethmg jigeln
which no hght can escape?

Stellar Striptease

You may not be able to see the black hole itself, but it
should be possible to observe what it"does to any matter
near it. The best candidate for detection would be a black
hole and a star orbiting each other — a blnafy system
Material should be stripped fronr the star and wind its way
round the black hale; forming a disc.* finally disappearing
beyond the Schwarzschild. radius like water funnelling
down your bath plug-hole. As the matter crowds together
for its last dive to oblivion, its temperature rises until itis hot
enough to radiate at X-ray wavelengths.

The search for X-ray sources’ could not begm until the
space age because radiation in the X-ray-region of the
spectrum cannot penetrate the Earth’s atmosphere. One of
the earliest X-ray sources discovered by orbiting telescopes
was Cygnus X-1, in the consteliation of Cygnus. The X-ray
source accompanies a visible blue giant star. The visible -
star's speed was found to’ be varymg along a sine wave, so
it must have an.invisible companion around which it is
orbiting. =

Most of the light emitted by the system appears to arise,
not from the visible blue star, but from helium gas sucked
from it and circulating around-its invisible companion. The
companion’s mass has been calculated as more than the
critical three solar masses, so it is likely to be-a black hole.

Another system likely to become a household name
among black hole hunters is V861 Scorpii (the V indicates
that its. brightness.appears-to vary). This variation over a

- period. of\ about eight days is due to & dark body orbmng
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et

. {and eclipsing)-a bluesupergiant. Like Cygnus X-1, V861

Scorpii is a'binary system.

vDarkl Star

In both these. cases, the dark star could be either a black

- hole ora neutron star. A'neutron star is a body where the’

matter from a collapsed star-core is compressed so tightly

- that electrons and protons are pushed: together to form

‘neutrons, Again, mass is the determining factor. If the mass
is less than about three Suns, the body will be a neutron
star. If itis above the critical mass, it should be a black hole.

- Shaking The Edifice

Life-was much simpler for scientists in Victorian times.
Through classical Newtonian physics, everything under the
Surn (and beyond it} seemed describeable and predictable.

It was just a matter of time before the scientists achieved a
comprehensive ‘understanding of the universe and. deter-

.mined thephysicallaws todescribealithe processes therein,
from. the subatomic level upwards. Then along came

trouble:makers like Planck and. Einstein, who showed that
- an electromagnetic.wave could behave like a steam of

particles. In classical physics a wave is not the same as a
particle and never. the twain shall meet. Not content with

~shaking. the foundations' of prevailing physics, Einstein
{leader of the-popular front for the liberation of physics)
~went on'to predict the effects of very dense bodies on time

itself. .
- Space and time are inextricably intertwined. Close to a

. black hole space is curved so severely that time itself loses its

meaning. Stephen Hawking and Roger Penrose working at
Cambridge saw the possibility that any object (including a
spacecraft) falling towards a rotating black hole may not fall
into the- murderous singularity, but may miss it, to reappear
elsewhere in our universe (or.another universe) an instant
later. Einstein's theories predicted the possibility of bridges
between the warped planes of space. However, black holes
were ‘then. believed to be non-rotating bodies, so that any

- matter falling-over the event horizon could not help but hit

the singularity. : , ‘

Instant Travel '

If only a small fraction of the matter falling into a rotating

black hole misses. the singularity, what becomes of it? It .
“must reappear at the other end of the tunnel an instant
later, maybe light years away from where it disappears. So, .

there must be points in space where matter appears to be
spewing forth from nowhere — white holes. Now, if black
holes are almost undetectable because of their blackness,

MATTER
SUCKED INTO
BLACK HOLE

MATTER
EXPLODES
FROM WHITE
HOLE HERE

VISIBLE
GIANT
STAR
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FEATURE: Black Hole Theory

Fig. 2. As matter is sucked from the giant star towards the black
hole, it builds up an accretion disc around the eveint horizon.

the detection of white holes should be simplicity itself.’
Indeed there are galaxies, known as Seyferts (after the man
who identified them in 1943) which resemble galaxies like
the Milky Way, but for one characteristic. The centre of a
Seyfert is very bright and smaller than usual, and it emits
radiation at frequencies which the Milky Way absorbs. The
galactic nucleus seems to be an exploding ball of matter
and energy — possibly 4 white hole.

Sci-H
The black hole may seem to be a futuristic concept. In fact,
Laplace realised that if a body was massive enough, its
escape velocity would exceed that of light, as far back as
1798. That black holes might make possible travel across
light years ot space i an instant (or even time travel)
sounds more like science fiction.

Before we can verify the theories and check out the
equations we will have to get the hang of interstellar travel,
or find a black hole in the solar system. Cygnus X-1 is about

. 600 light years away. As for black holes in the solar system

— it's not as crazy as you might at first imagine. The Big
Bang, from which the universe is believed to have begun,
would have produced the magnitude of pressures
necessary to produce black holes in their millions. Qur

galaxy could be sprinkled with these tiny Big Bang black

holes."When a study of the Sun, looking for neutrinos
produced in nuclear reactions at its centre, found none. one
researcher suggested that a small black hole in the Sun
itself may satisfy the findings.

[t may sound like science fiction .

. but for how much ;
longer?

SCHWARZSCHILD
RADIUS (Rs)

ACCRETION
bIsC

SINGULARITY

o v Figa 1. If all the matter disapbears into a black hole, it Fig. 3. The black hole and its giant companion star orbit one another, as the hole

must appear somewhere else at a White Hole. strips material from the star.
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IT'S HAPPENNED AGAIN |

THE PRART THREE (ATALOGUE IS PUBLISHED
8 WE HAVE MOVED TO BIGGER PREIMISES.

Yes. it’s here at last - the all new Part Three Catalogue. Fuun for all: thé family. and the usual update on ail that is new. worthwhile and
exciting in the world of Radio and Communications. A big section on frequency synthesis techniques covering broadeast tuners. (o conumunication
quality transmitter systems. More new products than ever - RADIO GONTROL parts. cr | filters. cersnic filters for 455kHz and the wew range
of TOKO CFSH low temperature coefficient types for 10.7MHz. Details on new radio ICs, including the new HA11225, the CA3IXIL lookalike
with 84dB signal (o noise. and adjustable muting threshold. Radio contral 1Cs - and an updated version of the RCM&E R channel FM recciver -
now with an_ Ambit designed screened front end. with 27MHz ceramic bandpass filter. LCD_panel clock /timer modules - the neatest und best LCD
panel DVM yet (only £19.45 each + VAT), the new 5 decade resolution DFM3 for LW/HF/VHF with LCD readout. The DFM6, with fluorescent
display to 10KkHz resolution on VHF. 1kHz on SW. A ikHz HF synthe siser with five ICs - the list is endless. Get your copy of the catalogue now.
Post publication price is 60p {inc PP etc). The previous two sections are also required for a complete picture: Parts ¥ & 2 €1 the pair. All 3 €1.30,
And don't miss our spot the gibbon contest. together with a quiz to see if you can spot the differences between a neolitlic cave drawing and a

circuit diagram of one of our competitor’s tuners. t* Yes, we still haven't learnt how 1a spell.)
Updated RCME FM radio control RX kit DOES YOUR ONE GLOW GREEN IN THE DARK ??
DOEsS
) Our DFM4 does, since it uses a vacuum fluorescent display for direct readout
E t
g Cs'.‘a":‘e',cﬂgs‘c:‘,";'w(ax’ of MW/LW/FM, Basically the same as the DEM2, {LCD Version). £24.45 kit linc VAT)
ke g - Transformér with all necessary windings for DFM4 - £2,50 inc VAT.
Single 1C decoder ’ ’

PR

27MHz ceramic filter input
FET RF stage with double
tuned bandpass filter

Dual ceramic filter 1F

Based on RCM&E FM system
Best quality SLM servo
connector block

ONLY £16.10 inc VAT kit
{includes new SLM case}

Py

*

New series of radio modules in fully screened cans: Not ijlustrated here - but also now available is the DFMB. This is a vacuum fluorescent dispiay
. version of our immensely popular DFM3 (LCD). Resolution is 100Hz to 3.9999MHz, 1kHz to
39.999MH2, and 10kHz t0 200.00MH1¥; ali standard |F offsets {inc. 10.7MHz on shortwave)
are available via diode propramming.

UM1181 VHF band 2 VARICAP TUNERHEAD )

§ tuned circuit, with image/spurii better han —B80dB. buffered LO
output, MOSFET RF stage, FET If preamp, tunes with only 1% to 8v,
—9dBm 3rd order intercept. 1off price £12.00 inc VAT. (1000tt/ 0A)

911225 FM IF strip with all mod-cons for the HiFi tuner:
All types use 80+dB S/N Hitschi IC, with muting. AFC, AGC. meter
outputs for sipnal level and centre zaro. |F preamp stage.

‘A Dual linear phase ceramic filters, with MOSFET {AGC'd) IF
preamp and a 3rd narcow filter with DC filter selection. Dual
tuned FM detector stage. £2395 inc VAT lbuilt)

‘B Dual ceramic filters, single tuned detector stage £14.95 inc VAT

{Ali *A’ series units are set up with a spectrum analyzer for best THD)

91072 AM RADIO TUNER MODULES - DC TUNED
and DC SWITCHED Available February '80
All include buffered LO output, mechanical IF filfer (TOKO CFMQ)
1-10v tuning bizs, switching by a single pole to earth
A MW/LW {150 to 350kHz LW range) with ferrite rod antenna
B As ‘A’ but also including SW1 or SW2 {specity.)
SW1 = 1.8 1o 4MHz SW2 = 5 to 10MHz
€ With both SW ranges
Prices -one off INC VAT
A £14.43 B’ £15.80 ‘C’ £17.50 ({Custom types OA)

J7FRE()UENCY READOUT LSI from OKI, with

There is a danger - when advertizing in some And the following groups of products from a a one-chip answer to most digital frequency

magazines - that because we do not find broad range of sources: display needs (and various modules).
space to list everything we sell in every ad.,  Semiconductors —specializing in radio devices, Crystal and ceramic ladder filters from leading
that some readers forget about half the ranges Plessey SL1600, EUROPE's best selection of marnufacturers, ferrite rods, various ferrite beads
we stock. So to summarize the general rangesi AM/FM and communications devices. Power  and a range of crystals for ‘standard frequencies
TOKO Chokes, coils for AM/FM/SW/ MOSFETs, WORLD’s LOWEST NOISE AUDIO and hoth AM and FM radio control at 27MHz.
MPX, Audio filters etc small signal transistors, BAR graph LED drivers Trimmer capacitors.
Filters: Ceramic for AM/FM, for linear and log. METERS - a new range of linear movement
LC for FM, MPX etc. CDA4000 series CMOS, TTL/LPSNTTL, standard types, plus many ‘indicator’ types for VU, all
Polyvaricons linears {741, 301, 3080 etc}. MPUs, memories. types of tuning indicators etc.
ICs for radio, clock LS{, radio Small signal transistors from AEG BC237/8/9 SOCKETS - a new range that are better quality
control- MPX decoders etc families etc. {1000 off BC239C : 5.2p ea) than Texas low profile, yet better priced.
Micrometals Dust iron cores for toroids LEDs: AEG 3mm/5mm round, 2.5x5mm flat, Modules for AM/FM/STEREQ, complete kits
for resonant and EM! filters red, greem, orange, yellow. The best prices for tuners, audio amplifiers from Larsholt.
Toroid mounts you will find for quality products. SWITCHES - complete low cost DIY systems
Hitachi Radio/audio/mpx linear 1Cs MOSFETs for RF signal processing, including  for push button arrays, keyboard switches.

100W MOSFETs, smali signal  the BF960 UHF device, and 35K51 for VHF. DOUBLE BALANCED MIXERS - MCL SBL1,
FETs, MOSFETs and bipolar Varicap diodes for 17:1 capacity ratio tuning replacement for MD108 etc. And cheaper.

OUR LATEST MOVING EXPERIENCE :: At last, we have moved to the address below. There is car parking for custemers approaching via
North Service Road (an extension of North Road Avenue, entrance opposite e Brentwood 'Fire Station.) Pedestrian access from the High Street
{alongside 117 High Street]. The new building is six times bigger than our Gresham Road offices, and we will be installing a much expanded sales
counter in the fullness of time. NEW TELEPHONE NUMBER (0277} 230909, TELEX NUMBER {as before) 995194 AMBIT G. See you there !

200 North Service Road, Brentwoaod, Essex.
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021-233-2400 = 24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

W ADD 30p P&P

IE FREEPOST ON ORDERS ® ACCESS

® VISA
B VAT INCLUSIVE PRICES o CASH

® CHEQUE

24

CAPACITORS Electrolytic Radial Leads Qrder Code 5 Polyester Radial Leads Order Code
= it
Electrolytic Axial Leads Order Code 10% to +50% Tol. Cap 034 + uF + Valts Miniature Low Value Order Code Dipped Type, C280/352 Style Cap 352
R sos Tor Cap 015 4 5F +V dic. oF Vde. ] 6311016 | 25 |35 ] 40 |50 |63 Polystyrene, Axial, 1% Tol., »63V DC Wkg. Cap 424 Moulded Type, 10.2mm Pitch Cap 360
f Ve 6 25 20 P 47 7 Ceramic Plate, Radial, Low K, 100V DC Wkg, Cap 632 - + Value
. ‘N 68 7 Ceramic Plate, Radial, Med K, 100V DC Wkg. Cap 630 oF 352 260 wE | 352 360
10 9 10 7 Ceramic Plate, Radial, High K, 63V DC Wkg. Cap 629 ool 1 ‘ A | 2 e
25 H I3 1 7 * Value 0015 7 5! g w0
5 & 2.2 7 oF  |424(632| pF  |424]632|630| nF |424(629 0022 ! 6 | 4 ‘2 s |1
i 33 7 1 100 (18] 7 10 [27]8 1 6 |
47 9 .00: 7 33 | 11
6.8 9 10 v 47 7 8 12 120 (18] 9 12 {29 0047 6 7 a7 14
10 8 10 6.8 7 8 9 1.5 150 ;18] 9 15 29 0068 6 7 1 B8 17
15 - 3 e 10 7 8 3 1.8 6| 180 18] 9 18 |31 ot | & g8 {10 | =
5 g B 15 7| 8 9|1 22 6| 220'[18] 9 2 [31|9 015 | 6 ‘s |15 30
Es 5 s 2 7| 8 91t 2.7 61 270 (20| 9 27 |42 022 6 s |22 pes
e : 1 13 33 8l g 1 3.3 6| 330 20| 9 33 |45 ‘033 & S
o8 9 47 8l 9 1 39 6 | 390 |20 6 | 39 |s0 047 6 8
100 9 3 68 9|1 I 47 & | 470 | 20 6 068 | 2 a
150 9 10 31 loo § k 5.6 6 | s60 |20 6
220 T3 26 36 150 1 68 6 | 680 |20 6
330 30 40 220 1 82 6 | 820 |20 6 -
470 23 32 47 :g g :% gg g
s 2 2 2 2 Electrolytic Can Type Order Code 15 6 | 1500 | 20 2 Tantalum Bead Order Code
e 3 39 Hign Ripple, IEC Grade 1, Low E.S.R. Cap HR +uF + Vol 18 & | 1800 |20 7 20% Tol. Cap PR +uF + Volts
geos » (S;pnhﬂd complete with Verteal Fixing 2 6 | 2200 | 20 7 #F Ve 0 |16 |25 |38
ip- 27 6 | 2700 |20 7 0.1 1
100004F 16V Ripple 5.8A @86'C R1A@EC°C 238 | 33 6 {3300 | 20 7 0.22 1
; 220004F 16V 9.8A 1374 370 39 6 | as00 {20 7 0.47 11
Trimmers ) . OrdariCode 4700uF 25V 4.6A 6.4n 215 47 6 | 4700 |25 8 1 1
250V D.C. Wkg. Film Dielectric, Miniature . 10000uF 25V 20A ey o5a £ 5 | <evo0 | = o i 13
1.4 —4.1pF 20 Cap 808 A 22000uF 25V 12.84 17.9A 469 68 7 {6800 |25 | a7 12 |16 |18
2 - 8pF 20 Cap BOB B 4700uF 40V 5.6A 7.8 248 82 7 | 8200 |25 10 13016 {18 |22
2 — 200F 22 Cap 808 C 100004F. 40V 9.2A 12.84 393 22 i 18
5.5 —59.50F 31 Cap 08 D 47004F 70V 7.54 1084 403 | 2
INTEGRATED CIRCUITS _ LINEAR Voltage
4000 Buffered C-MOS — High Speed 7400 T.T.L. CA3046 84 Regulators
CA3080E 77 M309DA(K) 119
HEF4000 17 | HEF4paa 84 [ HEF4512 110 | N7400N 13 | N744aN 92 N74122n 40 [N74193N 91 | N7ALS28N 35 | N74LS138N 99 | NJALS2EIN 117 CAI130E 99 tnggmt ! 42
HEF4001 17 | HEF4046 106 | HEF4514 250 | N240IN 14 | N7aasn 85 |m7a1z3N 77 | N7a194n 73 | N74LSION 19 | N7ALS139N 93 | N74LSZEIN 147 CA3140E 48 UA7BOSCU 78
HEF4002 17 | HEFa0a7 87 | HEF4515 209 | N7402M 14 | N7446AN , 85 |N78125N 37 |N74195N 57 | N74LSI2N 27 | NJALSISIN 88 | N74LS2B8N 117 CA3188E 203 UAIBI2CU 78
HEF4006 95 HEF4049 45 (-HEF4518 101 N7403N 14 NI44TAN 7 N74126N 37 N74198N 135 N74L533N 35 N74L5154N 138 N74L5260N 29 LM301AN 34 VA7BI5CU 78
HEF4007 17 | HEF4050 45 | HEF4517 332 | N7404N 16 | N7848AN 92 [N74128N 38 IN74198N 122 | N74LS3IN 35 | N74LSIS5N 93 | N7ALS26IN 321 LM33N 78 UATBIZCU 97
HEF4008 80 | HEF4051 69 | HEF4518 94 | n7405N 16 | N7450N 14 |N74132N 38 |N74221N 77 | N74LS3BN 35 | N74LS156N 93 | N7ALS266N 54 LM3IgON 104 UA7915C0 97
HEF4011 17 | HEF4052 72 | HEF4519 55 | N7408N 32 | NT4BIN 14 | N74145N 57 [ N74279N 61 N74L540N 27 N74LS157N 93 | N74LS273N 143 LM381AN 198 UA78LOSCS 38
HEF4012 17 | HEF4053 72 | HEF4s20 94 | N7407N 32 | N74sAN 14 [N74147N - 98 | N74298N 77 | N74LS42N 60 | N74LSISBN 97 | N74LS2B3N 117 LM390ON 75 UA7EL12CS 38
HEF4013 45 | HEF4066 49 | HEF4521 188 | N7408N 16 | N74%4N 14 | N74148N 86 | N74365N 59 N74LS51N 27 | N7ALS160N 129 | N73LS290N 117 MC3403P 158 UATBLISCS 38
HEF4014 84 | HEF4067 380 | HEF4528 99 | N740IN 16 | N746ON 14 | N74150N 91 | N74366N 59 N74LS5aN 27 | N74LS161N 117 | N74L5293N 119 NE531 13
HEF4016 80 | HEF4068 17 | HEF4532 120 | 74108 14 1 N7470N 28 | N74151N 46 |N74367N 59 | N74LSS5N 27 | N74£5762N 144 | N7ALS298N 149 NES36T 250
HEF4016 45 | HEF4069 17 | HEF4534 510 | N7411IN 16 | N7472N 19 | N74153N 43 | N74368N 59 N74L573N 35 N74L5163N 117 | N74LS385N  12% NEB55N 28
HEF4017 80 | HEF4070 17 | HEF4539 110 | N7412N 14 | N747IN 28 | N74154N 91 N74L575N 44 | N7aLs164N 119 | NT4LS3EEN 121 NES56N 66 SLda0 33
HEF4018 80 | HEF4071 18 | HEF4543 165 | N7413N 23 [ N7a7aN 24 | N74155N a8 74 N74LS76N a6 N74LS170N 220 | N74LS3EIN 121 NESSSN 171 SLa45 182
HEF4019 46 | HEF4072 18 | HEF4555 78 | N7a1aN 31 | N7a7EN 34 [ N74156N 46 Ls N74LS7BN 39 | N74LS17aN 132 | N74LS3BN 121 NES70N 485 SLeto 245
HEF4020 89 | HEF4073 18 | HEFas56 78 | N7a16N 21 | N74TEN 30 | N74157N 43 | N74LSOON 19 | N74LSBIAN 106 | N74LS17aN 141 | N74LS373N 173 NES7IN 505 Ste12 25
HEF4021 85 | HEF4075 18 | HEF4557 386 | N741IN 21 | N7480N 37 |N74158N 43 |N74LS0IN 19 | N74LS8SN 104 | N74Ls175N 119 | N74LS3TaN 173 RCA136 145 L8209 389
HEF4022 82 |HEF4076 104 | HEF4s85 97 | N7420N 14 | N74BIN 63 | N74160N 63 |N74LSO2N 19 | N74LS86N 39 | N74LSI8IN 206 | N74LS37SN 117 TBAT205 88 sLe21 369
HEF4023 17 | HEF4077 17 | HEF4724 171 [ N742IN 16 | N7485N 80 |N74161N 63 | N74L303N 19 N741590N 59 [ N74LS190N 117 | N74LS37BN. 155 ' TDA1022 713 SLe22) 210
HEF4024 62 Hgiz&ﬁ 18 HEF:ggs; 90 | M7425N 19 | N7488N 25 |N74162N 63 [N74LSO4N 27 | N74LS92N 76 | N74LS19IN 117 | N74LS3BEN 56 TDA10348 239 :'L-:;é g;‘;
17 H 18 HEF £ 73 N7426N 20 N7490N 4g { N74163N 63 N74LS05N 27 N74LS93N 7% N74L5182N 118 ¢ N74LS380N 196 TLOBICP 84
195 | HEF4082 18 | HEF40108 62 | n7427Nn 20 | N7A91AN 57 | N78164N 86 | N741S08N 27 N74[595BN 82 | N74LS193N 119 [ N74L5393N 196, TLOB4CN 156 Skedo) 409
45 | HEFa08S5 64 | HEF40160 119 | N7a28N 23 | N7dg2N 20 {N74165N 8 | N7ALSOIN 27 | N74LSSEN 126 | NYALS194N 161 | N74LS395N 207 UA741CN 20 .|| 3t8% 25
71 | HEF4036 64 | HEF40IE1 119 | N7430N 14 | h7agan a0 | N74166N 86 | N74LS1ON 19 | N74LS1O7N 41 | N74L5195AN 119 | N74LS480N 143 UA741CT 47 SC1si) R
90 | HEF40s3 S0 | HEF40162 119 | N7432n 20 | N7494N 57 |N741708 122 |N74LS1IN - 25 | N74LSI0SN 45 | N7ALSI96N 132 | N74LS670N 239 § yUa7ason 39 Heti B
46 | HEF4084 175 | 'HEF40163 119 | N7a3aN 23 | N7495AN 46 [N74173N 77 |N74LS12N 25 | N74LS112N 45 | N74LS197N 132 SL16iZl 177
200 | HEF4104 166 | HEFAD174 119 | N7437N 21 | N7495N 57 |N7417aN 77 [N24LS13N 48 | N74LS113N 45 | N74LS240N 206 I stig21 239
110 | HEF4502 91 | HEF4DI75 119 | N7438N 21 | N7a10N 92 | N74175N 55 [N74LSWN 74 | N78LST14N 45 | N74LS241N 206 = St1s2 267
85 | HEF4505 571 | HEF4DI92 140 | N7439N 30 | N74107N 26 | N74180N 57 [N74LSISN 26 | N74LS125N 53 | N74LSZ42N 206 Diodes SL1630 177
75 | HEF4508 184 | HEF40193- 140 | N7440N 14 | N74103N 45 |{N7418IN 205 |[N74L520N 19 | N74LS126N 53 | N74LS243N 206 400mw cav7.caz § SLIG40 206
66 | HEF4510 108 | HEF40194 119 | N74d2N 51 [ N7anEN 92 |M7a1a2n 57 |N74LS2IN 26 | N74LS13ZN 78 | N7ALS244N 206 BZYBB/BZX79 SLISHIy  §206
HEF4043 80 |HEF4511 125 | HEF40195 119 | N74dan 92 In7a121n 28 [ N74192N 91 [N74Lszen 26 | N74LS136N 49 | N74Ls2BIM 117 + Valtage 9 g;gg;g i;‘s’
CASES -~ Boss Industrial Mouldings OPTO ELECTRONICS Order Code SWITCHES - SEMICONDUCTORS
Small Desk Console — Boss Industrial Mouldings Light Emitting Diodes, Individual Miniature Toggle — Honeywell rderGode f ino14 5 8C182L 12
Slope Frant Cansole. Recessed Top 125" (3mm)  Red 16 €Qvs4 SPOT 67 SWgA1011 :mgg; : SE}QQL :;
ABS Base, C/W Brass Bushes, In Drange Green 18 €aves SPDY  C/Off 81 SW 8A1021 1N4004 9 8C212 1
tmm Atuminium Top Panat Finfshed Grey S— veliow 23 cavsr :,,Pg}r» {s)w:ﬂ?'asrmccewe Zg zw :::g;: e u e, )
W161, D96, H39 (57) 214 Case BIM1005 OR Panel Mounting Clip to suit. LED3 Clip o Bly‘;ge ias To Centre B3 SWEATORT IN4148 4 BC214 11
W215, D130, H47 (73) 308 Case BIM1006 OR 2 (5mm) Red 16 covaa INE402 45 BC214L 12
oPOT %9 SwBA2011 2N2218A 31 BC547 13
" i S e 18)  [CcQ¥s4 DPDT  c/Oft 111 SWBA2021
Plastic Boxes — Boss Industrial Mouldings Yellow 20 cavee E A 2N2369 21 8C548 11
Moulded B d Cl Fitting Fl " N DPDT Double Bias To Centre 123 SWBA2041 2N2646 46 BC549 12
ou SRl Dt i) L] Panel Mounting Clip to suit 5 LEDS Clip DPDT  Singte Bias To Centre 123 SW 8A2051 2N2926G 13 80857 5
ABS Box, C/W Brass Bushes, and Lid In Orange h DPDT
Order Code Photoresistors Bras 116 SWBA2061 2N3053 19 BC558 15
L112W82 D31 99 Case BIM2003 OR DRP12 ini 2N3064 S5 BEYY) 15
L150 W80 D50 131 Case BIMZD05 oR ORPG1 §§’ 3§i5 IO TSGR s 2N3055 5 BCY71 15
1190 W110 D8O o Case BIM200S OF . sp Push To Make, Momentary 62 SW 8531 2N3055 - 80131 38
Phototransistors sP Push To Break, fomentary 62 SW 8533 Full 1SB Test 95 8D132 39
Plastic Boxes with Metal Lids . 2N3a42 155 8D139 39
ocP71 220 ocen
Recested Top Box BPX25 19 8Px25 2Nz702 9 BD140 39
ABS Base, C/W Brass Bushes, In Orange 8PX29 195 BPX29 MAINS TRANSFORMERS Order Code | 2N3704 0 BERBO =2
Imm Aluminwum Top Panel Finished Grey 3 . 2N3705 0 BFX85 2
Order Code Photocoupler Secondaes may be connected in series or 2N3773 297 8FYS0 7
L85 Ws6 D29 112 Case BIMA003 OR FCDB20 165 FCDB20 EraS itaivelnidzval tage)2nos 2N3819 22 BFYS1 17
L11t W71 Da2 150 Case BIt4004 OR | N eies0220,240 23870 39 BFY52 20
161 W t i 6VA — Clamp Type C i 235 each 2N3s04 ¢ BLXES 262
L161 W96 D53 208 Case BIMA0D5 OR HARDWARE ! -Order Code 'amp Type Construction a SNEas o) . 4
Diecast Boxes Di.L. Sackets Approx. 18% Regulation F.C. 54, H36, W35 2N5459 5 BRY39 50
Diecast Box and Flanged Lid 8Pin Low Protile Socket Tin 12 DILSKTS 0-4,5V, 0-4,5V Secondaries Trans6VA 45 40(:517; 25 Bségg 21
Aluminium Bax and Lid in Natural Finish 14 Pin Low Profile Socket Tin 14 DIL SKT 14 05V, 05V &0 A A ::L 0 2850
Orrler Code 16 Pin Lo Profile Socket Tin 16. DILSKT 16 012v,0:12v 120 015 cH ERIC2 k)
L1713 WB3 D31 124 Case BIM5003 NA 0-15V, 0-15v 150 £D162 12 0A%1 8
L152 W82 D50 215 Case BIM5Q05 NA Heatsinks 0-20v, 0-20v 200 BAWISD 1200 oczs 18
1192 w113 D61 334 Case BIMEOOS NA ! i 8C107 14 De3s 108
- Indwidusl Type for 1x TO550°C/W 12 Sink 5F 20VA — Clamp Type Construction 360 each BE108) 18 JIE3NA a8
mall Desk Consoles x TDE6 10.5°C/W 28 Sink TV2 BC108BC 18 TIP32A 54
Stope Frant Consale, Recessed Top Individual Type for 1x T03 7.2°Cv 26 Sink TV3 Approx, 16% Regulation F.C. 70, H48, W46 BC109 14 TiPAIC 7%
ABS Base, CAW Brass Bushes, (n Orange individuat Type far 1 x TD126 17°C/W 26 Sink TV4 0-4.5V, 0-4.5V Secondaries Trans 20VA 45 BC109B 19 TiP42C 6
1mm Aluminium Top Panel Finished Grey Individual Type for 1 = 72220 17°C/W 26 Sink TVS 06V, 06V 60 8C109C 20 TIP2955 75
Ventitation Slots 1n Base Order Code o12v, 0-12v 120 ac148 10 TiP3085 60
- 0-15v, D-15V 150 BC158 10 TIs43 36
W105 D143 H32 (56) 236 Case BIL6005 OR P.C.B.Components 0175V, 0-17.5v 175 BC177 17 ZTX109C 16
W170 D143 H32 561 312 Case BIMEOOS OF S ouotaay) [ Be1zo B
w170 D214 H32 182) 431 Case BIMGOO7 OR Dalo Pen, Blue Ink, Sibw Drying 98 Pen 33PC g
Presets, Miniature Order Code
RESISTORS Order Code Skelesan .
Carbon Film, Fixed VERO ELECTRONICS PRODUCTS 0.1W, E3 Values, T00R-IM, Lin Vertica! Nounung 8 Preset v/
b * pitch Veroboard 71 200-210694 .1W, E3 Val R-1 5 B ~ P H
0.25W, E24 Values (RO-10M, 5% Tol. 2each  100/100 (Mult 10/Value) Res RO% N e o e AL VR TR il et B [ Ming Breset
0.5W, E12 Values IRO-4M7, 10% Tol.  3each  150/100 (Mult 10/Value) Res RD% pitch Veraboard (5) 85/Pack  200-21076C Skeleton Presets, Standard
+Value pitch Plain Board P 200-21078H 0.3W, EQ Values, 100R-4M7, Lin. Vertical Mounting 11 S Preser V'
Metal Fitm, Fixed y pitch V-Q DIP Board 135 200.21084E 0.3W, E3 Values, 100R-4M7, Lin. Horzonta! Meunting 11 . Std Preser H
Q.5W, E24 Values, SRi-IM, 2% Tol. 8each  400/100 (Mult 10/Value) Res MR30 Spot Face Cuter 107 203-21013A Potentiometer, Rotary M
2.5W, €12 Values, 10R-27K, 5% Tol. 16each  800/100 {Mult 10/Value} Res PR52 Pun Insertion Tool for .040 vpe pin 147 203-21016F 0.5W, E3 Values, 1K-2M2 Lin 39 Ra Pot Lin
+ Value ; SD::"H -‘?:gl(“:;l ::;:“: ;ggg:g?;g 0.25W, E3 Values, 4K7-2M2 Log. 39 Ro Por Log
ins .| acl . Waiue
Metal Glaze, Fixed Verowire Kit [1.pen, 2-wire, 25comb} 454 /Kit 200-21341D Potentiometer, Slider ks
0.5W, E24 values, IM-33M, 5% Tol. 186 gach 800/100 {Mult 10/Value) Res VR37 Verowlre Combs {25} 109/Pack 200-21339F 0.5W, E3 Values, 2K2-470K L. 45 SiPa: Lin
.~ % Value Verowire Wire (2) 109/Pack  200-21340G 0.25W, E3 Values, 1K0- 1MO Lag 45 S1Pot Log
- Vajue
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FuLr Spec KiT
TELETEXT DECDUER

STATE OF THE ART L.S.I. CIRCUITS

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

HIGH QUALITY THROUGH PLATED P.C.B.

ALL I.C. MOUNTED ON SOCKETS

PREALIGNED UHF/IF MODULES .

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

SUPPLY 240v 50Hz 35w

NEW *TOUCH CONTROL KEYPAD* NEW

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

— £189.90 inc VAT. p & P £3.00.
FULL TELETEXT MANUAL IF BOUGHT SEPARATELY — £2.50 P & P fo.50.

P.C.B’S AND L.S.1. L.C" S NOT SOLD SEPARATE FROM KITS.

P & P INCLUDES CARRIAGE, PACKING AND INSURANCE

F.E.T POWER AMPLIFIER

DOPPLER RADAR ALARM

Do your geodies need protecting? No need to run miles of wire,
and hack window and door frames to pieces. Just build a Doppler
Radar Alarm kit. It can be mains or bottery operated { external

battery required ), and is triggered by any movement in ifs
detection area. It incorporates an arming delay - ta enable you
to leave its detection field safely, and a triggerdelay (0 to 45
seconds }, sa you can catch the thief red handed without a prior
warning hoving been given.

The unitprovidesa I2 voit output, normally high ( low on alarm },
to supply an external remote relay, which is not supplied. The
unit has an integral buzzer to give on indication when theunit is
being armed, and when triggering is complete.

The urtit comes complete with a suitable case.

| DOPPLER RADAR ALARM  £39.50

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980

Bring your HI-Fl up to date. Available now is a 100 watt
audio amplifier using POWER MOSFETS . The POWER MOSFET
has several advantages over bipelar transistors. It hos good
frequency response, nocarrierstoragedelay, thermal stability,
no secondary breakdown, and high input impedonce.

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

. reduction

POWER MOSFET AMPLIFIER MODULE £27.50

S S el
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T10M 10pF signal probe detects audio,
mains fields and amptitude modulated RF.

PARTS LIST

just an amplifier with a diode at the

front. In fact, for many applications,
just such an arrangement is all that is
required. This design fulfills the above
description and then some!

Boasting a high input impedance and
good sensitivity, the unit drives a small
loudspeaker or personal earphone with
good volume. Power may be derived
from the equipment under test or a
separate nine volt supply may be used.
Use of the specified case ensures a neat
and attractive project. The.case is iden-
tical to that used in the CSC logic probe
kit and comes complete with detachable
probe, power supply leads and a small
piece of perforated board (not needed
here). Its place is taken by the PCB. The
case comes complete with cut-outs for
three indicator LEDs. Only one is used
in this design to accommodate the
power indicator LED and the other two
may be blanked off or simply left
vacant.

Construction

Use of the PCB is really essential. Quite
apart from the problem of fitting ail the
bits in the case, layout is critical to
avoid stray feedback and spurious
oscillation. Owing to the limited space’

It has been said that a signal tracer is

! ‘dug fpas
yith. %vait
bederived’

nems “ara unexcépttbnal and’ shn,
be readily avajlable’ Th

factured by
Cﬂfporatlon

Mlskéﬂaneousa

available in the case, the physical size % ﬂléc;ntmental claiti
of the components is important and the ; < Bhire Hitl Iﬁqys rigk
smallest available components should be *Q;%s%?é:iis'&‘. ’1\ »}Il 335.?3‘0&?! br Satfron Wetdan Cw b
used. Note that C3 lies over R3, 4 and : S Eiﬁfi’ﬂBH 3{;%

capacitors C5, 9 need to lie on their
sides. A flying lead link shouid be taken
from R2{Q1 drain) to C2. This may be
done on the underside of the board and
should be as short and direct as possible,
LED 1 is mounted on the board and is :
self-supporting. TOIRROBE ~=

In use, the unit should be connected
to a nine volt supply and a loudspeaker
plugged into SK1 ; use screened cable to
avoid stray feedback As a simple test,
hold the probe within a couple of centi- Fig. 1. Component overlay.

FLYING LEAD T oand e dvaede e

LINK

SK1 SIGNAL
EARTH
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metres of a live mains lead. A loud hum
or buzz should be heard. When using the
tracer with a separate power supply
from the equipment under test a wire
should be taken from 0 V to the equip-
ment’s earth to provide a signal return

path. Remember that the input capa-
citor C1 may only be rated at about
fifty volits if you are thinking of work-
ing with high voltage equipment. As
well as detecting low level audio, the
probe may also be used to detect radio-

Q

Fig. 2. Circuit diagram.
frequency signals at frequencies up to
and above 10 MHz. Sensitivity is quite
adequate to make the unit useful with
TRF receivers and signals are easily
detected in conventional medium-iong
wave superhets, ETI

archives.

black.

ETI Binder

IT'S A DOGS LIFE!
Mighty mongrel strikes again!

Stop your powerful pooch carving up your
carefully collected ETls with his canine choppers
and live in hardback harmony with a profusion of
precious project books by armour-plating your

‘Invest in an ETI binder. You know it makes sense.

You can have any colour you like as long asit's

Send a mere £3.20 to:

145 Charing Cross Road
London WC2H OEE

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980
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DIGISOUND
LIMITED

—pwviding 0. sewice by aff
are intenested i
music

ETI 80. MODULAR
SYNTHESISER

compensating resistor (1k, 1%).

available.

0772 683138

Complete kits or P.C.B."s and individual components supplied.
-Front panels now available i 1.15mm white PVC clad steel
with holes and lettering to the style shown in ETI.. Also blank
panels allowing you to put other modules in the same format.

Exclusive suppliers to the U.K. .hobby market for customised
I.C.s from Solid State Music and Curtis Electromusic Special-
ities for use in music and other audio applications. 1.C.’s include
voltage controlled oscillators, filters, amplifiers and envelope
generators. Also stocks of the elusive Q81 temperature

Send S.A.E., or 12p in stamps, for current price list of
components and range of synthesiser modules currently

DIGISOUND LIMITED,

13 THE BROOKLANDS, WREA GREEN,
PRESTON, LANCS.

Tel.:

PR4 2NQ
(MAIL ORDER ONLY)

GHIO SCIENTIFIC SUPERBOARD 2 -

1 8.8 00888064 888 ¢4

4¢:-We are'the only people who include.a free

* power, supply and modulator kit in our, g
special offer on Superboard 2 - ‘

TSP PRSI TVE VNS

50Hz modat for British TV sefs. Full keyboard and a

cassette interface and uses your TV'as a VDU, 8K

basic. 4K ram. Fully assembled £188 + 15% VAT,

post free b

SINCLAIR PRODUCTS

PFM200 £51.95, case £3.40. adaptor £4.03,
cornector kiy £¢1.27. Microvision TV £91.44,
mains adaptor £6.88. PDM35 £34.23, mains

adaptor £4.03; case £3.40. DM350 £786.70,
DM450 £102.17, DM235 £55.55. Accessories for

a8t 3 models:—- rechargeable batteries £7.99, mains
adaptor/charger. £4.03, case £8.90, Enterprise prog

calculator £48.95. New SC 110 10MHz oscilloscope |

COMPUTER GAMES

Chess champion 6 £49.95. Chess challenger 7 £84.
Vaice chess challenger £227.88. Checker chalienger
4 £84. Star chess £62. Grandstand video entertain-
mentcomputer £79.98. Videocarts £12.60. Phillips
G 7000 Videopak home computer £148. Videopaks
£12:98. Atari Videocomputer £147. Cartridges

£14.85 (except chess £43.95 and backgammon .
-+ {£2.98), 1-30v 1A £3.18 (£6.20), 1-30v 2A £4.98

£33.95).

TV GAMES
Tank battles kit £8.34. AY-3-8500 chip £3.00. kit

. £4.26. Stuni cycle AY-3:B760 chip £13.71, kit

£4.95. 10 game paddle 2 AY-3-B600 chip £10.26,
kit_£7.03. Racing car chip AY-3-8603 £13.63.
Modified shoot kit -£8.28. " Rifle kit £5.27. Colour
generator kit £9.05. -

MAINS TRANSFORMERS

6-0-6Y 143 £2.60. 9-0-9V 75ma 76p, la £2.22, 2a
£3.94. 12:0-12V 100ma 92p, la £2.80. 15.0-015V
15£3.45.

JC12 AND JC20 AMPLIFIERS

Integrated circuit audio amplifier chips with data and
printed circuits. JC12 6 Watts £2.08. JC20 10
Watts £3.14.

CONTINENTAL SPECIALITIES
PRODUCTS

EXP300 £6.61. EXP350 £3.62. EXP325 £1.84.
EXP650 £4.14. EXP4B £2.64. LP2 £20.70.
PRINTED GIRGUIT MATERIALS

PC’etching kits: — economy £2.42, standard £4.46.
40sq ins pch @5p. 1 1b FeC1 £1.30. etch resist
pens:— economy §0p, dalo 84p. drill bits 1/32" or
imm 30p. etching dish 82p. bminate cutter 80p.

" S-DECS AND T-DECS

' £21.57. MAGO £38.27.

" bd131. bd132 27p. Plastic equiv bey72 Bp. Fuses

S-Dec £3.79. T-Dec £4.59. u-DecA £4.69. u-DecB
£7.18.

BATTERY ELIMINATORS

3-way types with switched output and 4 way
multi-jack:— 3/4Y./6v 100ma £2.39, 6/7%/9v
300ma £3.14. 100ma radio types with press stud
connectors Ov £3.57, 6v £3.57, 4%:v £3.87, 9+ 9v
£4.79, 6+6v. £4.79, 4% +4%v £4.79. cassette
recorder mains unit 7%v 100ma with 5 pin din plug
£3.57. Fully stabilized type 3/6 /7% /9v 400ma
£5.89. Car converters 12v dc input, output 9v
300ma £1.18, output 7%v 300ma £1.19, output
3/4%,/8/7%/9/12v 800ma £2.68. .

BATTERY ELIMINATOR KITS

100ma radio types with press-stud connectors 4%y
£1.49, Sv £1.49, 9v £1.49, 4%: +4%,v £1.92,
6+6v £1.92, 9+9v £1.82. Cassette type 7%v |
100ma with din plug £1.48. Heavy duty 13 way
types AVi/6/7/8%/11/13/14717/21/25/
28/34/42v 1A £4.95, 2A £8.20. Car converter [
input 12v de, output 677%:/9v 1A stabilized £1.35.

STABILIZED POWER KITS

The first price is for kit without transformer, the
bracketed price includes transformer. 8-way types §
3/4Y:/67/7%/9712716/18v 100ma £1.74
(£2.50), 1A £3.18 (£6.30), 2A £4.17 (£B.15).
Variable voltage models 2-18v 100ma £2.12

(£11.24).

BI-PAK AUDIO MODULES

AL30A £4.08. PA12 £8.38. PS12 £1.58. T538
£2.70. 5450 £25.06. ALGO £5.08. PA100
£17.33. SPMBO £4.74. BMT80 £6.08. Stereo 30

COMPORENTS

1N4148 0.9p. 1N4002 3.1p. 741 B dil 18p. 723
14 dil 33p. NES65 B dil '24p. bc 183, bc213,
bc547, bc549 4.9p. be 182, be184,bc212, be2 14,
bc548 6.5p. 1ip31C, tp 32¢ 36p. tipd Ic 40p.

20mm.X 5mm cartndge .15, .25, .5, 1, 2, 3, 5 Amp
quickblow 1p, anti-surge 3.8p. Resistors 5% YW
E12 10R to 10M ‘1p, 0.8p for 50 + of one valus.
Polyestar capacitors 250v .015, .068. .1mf 1.8p,
0.1mf 3.0p, .022, .033mf polystyrene capacitars
E12 63v 10 to 1000 pf 3p, 1n2 to 10n 4p. Ceramic
capacitors 60V E6 22pf 10 47n 2p. Electrolytic
capacitors 50v .5, 3,-2mf 5p, 25v 5, 10mf Sp, 16v
22, 33mft 8p, 47, 68mf 3.8p, 100mf 6p, 330,
470mf 9p, 1000m¢ 10p. Zeners 400mW E24 2v7
te 33v 7p. Preset pots subminiature 0.1W horiz or
vert 100 to 4M7 7p. Potentiometers %W 4K7 to
2M2 log or Tin single 27p, dual 71p. %" red LEDs
9.7p. [Csockets 8 dil 8.7p, 14 dil 10.1p, 16 dil 12p.

SWANLEY ELECTRONICS

DEPT ETI, 32 Gddsel Rd., Swanley, Kent BR8 BEZ,

Mailorder only. Please add 30p to the total cost of your order for postage Prices include VAT unless stated.
Lists 24p post free. Overseas customers deduct 13%. Official credit orders welcome.

35ptor’P&P LM308N  60p | 4066 s0p | 7491 45p | AC153 30p | BF185 25p | ZTX304 27p
i an- LM318N  200p | 4069 18p | 7492 30p | AC176 23p | BF194/5  12p | ZTX311 19p
DELTA TECH & co LM324N . 75p | 4070/1 18p | 7493 35p | AC187/8 23p | BF196/7  12p | ZTX341 22p
3 . J LI LM33gN 60p | 4072/3 18p | 7494 53: ﬁ[’l‘é?/z Zg: g;giig ;gp %T&gggm ;?p
: - Mk iy LM348N  90p | 4081/2 18p | 7495 -4 D 1 p p
62 NAYLOR ROAD, LONDON, N20-OHN LM377N  178p | 4086 8op | 7496 50p | AF114  ‘30p | BF258 34p | 21X503  17p
All prices VAT.inclusive. Mail Order only .LM380N 90p | 4510 100p | 7497 200p | AF124 45p | BF259 40p | ZTX504 28p
E LM381N 140p | 4511 100p | 74100 70p AF}gg - g;p g:gig ggp g:ggg g;p
RESISTORS ( LM382N  130p | 4516 100p .| 74105 43p | AF126/ P p p
10 ohms to 10%::,3,5 1.5p gﬁfiggz gg: LM1310N 150p | 451B 100p | 74107 20p | AF139 40p | BFR79 32p | 2N698 35p
PRESETS (.15W Horizontal) LM3900N  56p | 4520 100p | 74109 4op | AF239 47p | BFRBO 20p | 2N706 14p
100 ohms to 2 Mohms 8p | VOLTAGE LM3909N 70p | 4528 100p | 74110 40p | 8C107/8  10p | BFX29 25p | 2N914 20p
POTENTIOMETERS (% W) REGULATORS MC1496P 85p 0 74118 80p | BC109 10p | BFX84 25p | 2N918 35p
Linear & Log Scale ' 7805 70p | NE531 150p | TTL R 26p | BC117 25p | BFX87/8  25p | 2N1131 20p
4.7 Kohms to 2.2 Mohms 30p. | 7812/5 70p | NE555 25p | 7400/1 13p | 74122 30p { BC142/3  30p | BFY50 22p | 2N1132 13p
VERO BOARAE i Conper) 7818724 70 NE556 60p | 7402/3 - .13p | 74123 45p | BC147/8  10p | BFY51/2  22p | 2N1302 35p
VEROBOARDS (0- 55p | 7905 aoh | NE566  140p | 7404/5 = 13p'| 74125/6 37p | BC149 10p | BFY53 10p | 2N1303  40p
3.35" x 5" 65p | ‘7912/5 90": TBAG41A 180p | 7406/7 20p:| 74132 48p | BC157/8 12p | BRY39 80p | 2N1304 50p
ZENER DIODES (400mW) '7918/24 9op | TBABOO 75p | 7408/9 13p | 74141 650p | BC159 12p | BSX19 12p | 2N1305 13p
2:7V 10 33V ' 8p .1 TBAB10S 110p | 7410 13p { 74145 65p | BC167 14p § BSX20 22p | 2N1306 30p
CERAMIC CAP (50V) ZN414 100p | 7411 18p | 74150 78p | BC169C 13p | BU205 150p | 2N1308 22p
33pF 10 47nF 3p | DIODES | 2N1034  200p {7412 15p | 74151 ag8p | BC171 10p [ BU208  210p | 2N1613  28p
POLYSTYRENE CAP (50V) B2 10p 7413 27p | 74153 43p | BC173 8p | MJ2955  110p | 2N1711 13p
10pF to-1,000pF 55 Il DA%7 8 | cmos 7414 31p | 74154 90p | BC177/8 18p | MJE340  70p | 2N1893  285p
POLYESTER CAP (100V) 0A91 8p | 4000 18p | 7416/7  25p | 74155 a6p | BC179 20p | MJE2955 110p | ON2222A  25p
1nF to 68nF 6p 0A200 6p | 4001/2 18p | 7420 14p | 74156 40p | BC182/3  12p | MJE3055  85p | 2N2217 18p
100nF, 150nF 7o 0A202 9% | 4006 70p | 7421/2 17p | 74157 43p | BC184 12p | MPF102/3 40p | 2N2219 23p
220nF. 330nF 8 1N916 Sp | 4007 18p 7427 20p-| 74160 64p | BC186 30p | MPF104/5 40p [ 2N2369 17p
470nF:9p  68BOnF: 10p IN4148 4p | 4008 84p | 7428 25p [ 74161 55p | BC207/9 13p | MPF106 50p | 2N2484 30p
1uF: 14p  2.2uF: 20p 1N4001/2  4p | 4009 40p | 7430 14p | 74162/3  64p | BC212/3 12p [ MPSAO6  28p | 2N2646 55p
3.3uF:22p  4.7uF: 24p gio03 5 | 4010 a2p | 7432 18p | 72164 78p | BC214 12p [ MPSAS6  26p | 2N2904  23p
ELECTROLYTIC CAP (uF/V) IN4D04/5  6p | 4011/2 18p | 7433 2ap | 74165 70p | BC214L 14p | MPSUO6  61p |2N2905 23p
172510 47725 6p IN4006/7  8p | 4013 40p | 74378 15p | 74166 85p | 8C238 18p | 0C28 92p | 2N2906 20p
68750, 100/35 sp | |N5400 13p | 4014 85p | 7440 10p | 7417374 70p | BC261B 14p | 0C35 92p | 2N2907 20p
150725, 200712 ‘3p 1N5401 14p | 4015 75p | 7441 56p | 74175 60p | BC301/3 32p | OC72 20p | 2N2926G  11p
220/25. 250/12 10p 1N5402 15p | 4018 449 | 7442 51p| 74176 64p | BC328 17p | TIP29 40p | 2N3053 20p
470/25, 500/30 13p | 1NBA04 16p | 4017 55p | 7443 20p | 74177 60p | BC338 17p | TIP298 48p | 2N3054  60p
1000/10: 14p  1000/25. 22p i 4018 80p | 7444 80p | 74180 50p | BC461 40p | TIP30 40p | 2N3055 50p
1500/25: 26p  2200/6: 20p LINEAR 4019 asp | 7445 78p | 74181 8op | 1BC477 27p.| TIP30B 48p | 2N3442 140p

; 3 CIRCUITS 4820 95p | 7446 65p | 74182 45p | BC478/9 ° 27p ?::g; :gp gsg;% T0 -
/DISPLAY | - 709-8 4o0p | 4021/2  85p | 7447 55p | 74190 75p | BC547/8° 14p p P
NeTrT  gey | gEn 185 | 70905 aop | 023 18p | 7448 62p | 74191  70p | BC549 14p | TIP33 60p | 2N3772  150p
. 0CP71 65p '22 pin 22p 71014 33p | 4024 58p | 7450 10p | 74192 50p | BC557/8  15p | TIP33C 80p | 2N3773  250p
ORP12 60p 24 pin 24p 741-8 22p | 4025 18p | 7451/3 13p 74193 64p | BC559 16p | TIP34A 90p { 2N3819 22p
DL704 110p - | 28pin 28p | 74714 48p | 4027 asp | 7454 10p | 74194 70p | BCY70 18p | TIP35B  240p | 2N3820  40p
DL707 110p 40 pin a0p 748-8 4028 70p | 7460 13p .| 74195 67p | BCY71/2  18p | TIP36B 280p | 2N3B23 70p
0.125" &0 2" CA3018 70p. | 4029 82p | 7470 20p | 74196 100p | BD115 58p [ TIPATA 60p | 2N3866 90p
LEDs: CA3028A  85p | 4030 60p | 7472 21p | 74197 8op | BD121/3  75p [ TIP42A 60p | 2N3903/4 10p
Red 10p BRIDGE CA3046 70p | 4035 107p | 7473 28p | 74198 135p | BD124 81p | TIP2955  70p |'2N3905/6 10p
Green 14p RECTIFIERS CA3054 60p- | 4041 75p | 7474 2ap | 74199 90p | BD131TO TIP3055  55p | 2N4037  45p
Yellow 14p 1A/50V 22p | CA3080 75p | 4042 70p | 7475 34p BD140 42p | ZTX107/8 13p | 2N4058/9 14p
125”Clip  3p.| 1A/100v  27p | CA3130 100p | 4043/4 88p | 7476 30p | TRANSISTORS | BF178 32p | ZTX109 13p | 2N4060/1 14p
2" Clip ap | .1A7200v  32p | CA3140 §5p | 4047 92p | 7480 25p | AC126/7 23p| BF180 30p | ZTX300 16p | 2N5457/8 40p
DIL SOCKETS 1A/400V  34p LF351N 65p | 4048 55p | 7485 80p | AC128 23p | BF181 8p | ZTX301 18p | 2N5459 35p
8 pin 11p | 2A/50V  40p | LF356N 85p | ‘4049 35p | 7486 25p | AC12B/176 BF183 .34p | ZTx302 20p | 2N6027 40p

14 pin 13p 2A/100Vv  42p | LM301AN 32p | 4050 44p | 7490 36p Mtpr.  42p] BFig4 25p | ZTX303 24p
ORDERS 229 EDGWARE ROAD 129 KENTISH TOWN ROAD
ACCEPTED AT: COLINDALE, NW$ LONDON, NW1
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What to look for in the April issue: on sale March 7th

CIRCUIT SUPPLEMENT

Next months ETI carries something really special — a SIXTEEN
PAGE circuit supplement for the experimenter. All the circuits
have been tried and tested by us, making. this the most reliable
reference yet. If there is anything you need a circuit for or any
circuits you need something for this is the place to find it. No
less than 50 in all. Half a hundred of the best you'll find any-

where.

Well worth keeping for that inevitable future time when
you’ll NEED ONE or more of the prlceless little gems lying amid

these pages.

TESTED
CIRCUITS
.TO BUILD

R4

INFRA—RED CONTROL SYSTEM

Most of the human race is lazy. Any-
‘ one who says he isn’t is lazy and
dishonest. This means that most of
the human race should buy ETI next
month. Why you may ask. There
again you could be too lazy to
bother. We’d understand completely.
Reason is that we are printing a
project for a 32 channe! IR control
system which will allow you to
lounge back and do everything
without moving more than a finger.

,

T

R/C PROTECTOR

How do you know when
your. radio control air-
craft has flown outside
the transmitter range or
when one or more of
your channels fails? At
worst, it’s when you tell
it to come back and it
ignores you, winging its
way into the distant
sunset.

if you’d built the
ETl R/C Protector, it
would have been a differ-
ent story. Should you
lose control of any sur-

.face (aileron, rudder,-

etc.), the servo concern-
ed will set itself to a
preset position, bringing
your personal plane pilot-
wards.

All the articles here are in
an advanced state of prep-
aration, but circumstances-
-may dictate slight changes
in the final issue.

ELECTRONICS TODAY INTERNATIONAL — MARCH 1 980

ANALOGUE SWITCHES'

As if it isn’t enough to
present fifty circuits in
one issue, we've gone
one better yet and talked
Tim . Orr — the man of
one thousand and one
nodes — into producing
one of his amazingly
detailed features. This
time his subject is switch-
ing analogue signals —
how to, when to and
with  what.

R8 < RO R10

R11

TOUCH DIMMER

This touching project
is a dimmer with a
difference — it has a

vated by touch pads

R14

or conventional swit-
ches.

memory.itcan be acti-

29



THE1537 VCA

Keith Brindley brings you up to date with the latest offspring of the
silicon chip family - complete with practical applications.

electronics on the arrival or introduction of a néw

circuit, concept or chip, particularly if the system is
potentially a field leader. The 1537A chip is just that! The
specifications which the device can offer in situ are well
above those of any similar preceding systems. Table 1
gives a listing of specifications, which can be obtained in
the correct applications.

T here is always a great deal of excitement generated in

Parameter Specification

Bandwidth DC-200kHz

T.H.D., 20Hz-20kHz 0.004%

I.M.D. (SMPTE TEST) 0.03%

Noise ~90dBv, + 1dB {worst case, unity gain)
Overshoot and Ringing None

Slew Rate > 10v/usec, symmetrical & consfant
Input Impedance 20K

Maximum Input Level +20dBv

Gain 0dB (Unity}

Maximum Attenuation >94dB

Control Voltage 0 to +10V

DC shift vs. Attenuation <bmV

Power Requirements Regulated * 15V at +25, -33mA

Table 1. The maximum possible specifications available from a
1537A system.

" - With harmonic distortion of 0.004% and a signal /noise
ratio of over 90 dB the system is of course well suited to
studio applications, although use in this environment is by
no means its only area of involvement. The IC itself seems
at first glance, somewhat highly priced at around £6, but
nevertheless, it requires few extra components to produce a
VCA system of the superb quality (suggested in the
-specifications of Table 1) and overall represents good
value for money to the amatuer and professional engineer
alike.

Amplifier Or Attenuator

The term VCA is normally used as an abbreviation of the
phrase Voltage Controlied Amplifier, but in its simpler
modes the 1537A s, strictly speaking, a voltage controlled
attenuator ie with a maximum gain of unity. The inventors.
do, however, stress that connection of the 1537A into the
feedback loop of an amplifier (such as an op amp) produces
‘a voltage controlied amplifier. The applications section of
this article show how this can be achieved. :
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Fig. 1. A differential pair of transistors — the basis of a VCA.

The operation of the 1537A VCA depends upon the gain
control function of a differential pair of transistors as in Fig.
1. The transistors in Fig. 1 are connected at their emitters.
The current through R3 (Iy) is, therefore, approximately
equal to the sum of their two collector currents I¢, and I,
through R1 and R2 respectively. The relative bias voltage,
Vg, between the two bases determines the relative collector
currents. If we now apply an input signal current to the
joined emitters we obtain output signal currents through
R1 and R2, the sizes of which are determined by the bias
voltages. In other words, by altering this bias voltage we

alter the size of the output signals.

Figure 2 shows a simplified internal circuit of the 1537A
chip giving pin numbers and external load and emitter
resistors necessary for operation. There are two basic gain .
control circuits within the chip, similar to that in Fig. 1 (built
around Q1, 2 and Q5, 6) except for three main differences:
— the diode connection of the transistor pair not used
for signal output ie Q1 and Q6, which reduces the
distortion due to transistor gain differences.

— the addition of buffers around Q4 and Q8 to reduce
loading of the output collectors of the gain transistors,
in turn allowing idealised characteristics over the full
gain range. ‘

— the use of transistors Q3 and Q7 as voitage to
current converters enabling the input to be applied as
a voltage rather than as a current.
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Fig. 2. A much simplified internal circuit of the 1537A IC, showing
external load and emitter resistors.

There is, however, a much more subtle difference, on
Qv top of this and that is the use of large geometry transistors.
The effect of larger geometry transistors can improve
: second order intermodulation by as much as ten times for a
1ok 10k tenfold increase in transistor size. Noise can also be
‘ reduced by about 10 dB for a similar increase in geometry.
2 o This leads us now to the simplest mode of operation of
3 rap—i o o 1 the 1537A using each gain control circuit individually,
although the control voltage affects the gain of each circuit
simultaneously (Fig. 3). ‘
15374 "The ratio of R9 and R10is calculated to allow a control
voltage range of 10 volts (ie O to minus 10 V), altering the
e, gain of the system from O dB to about —90 dB. The input
{6 top—fp—o o 2 impedance of the circuit to applied signal is low and ideally
buffers should be placed before this circult Although this
8 . circuit does not give studio quallty specnflcatlons it will,
8t however, still produce results in the “’high fidelity’’ range,
MR OTTAGE providing impedance matches are considered.
Figure 4 shows a circuit application which gives a higher
Toom impedance input. Also included is an inverting stage in the
control voltage link which aliows a voltage of O to + 10
volts to be used for controlling attenuation.

Fig. 3. The simplest mode of operation of the 1537A — a low input Although any operational amplifier could be used for ILs
impedance stereo VCA with a negative going controi voltage. 1, 2 and 3 in the previous circuit, it should be fairlyp»

ct
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Fig. 4. A higher input impedance sterec VCA with positive going
control voltage.
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apparent that the noise, distortion and bandwidth specs of
the circuit are limited to those of the op amps used.

" Either of the two circuits of Figs. 1 and 2 can be adopted
as the voltage controlled gain heart of a stereo system.
Their outputs are about 10 dB down on the inputs so
necessary amplification should be given before or after the
_attenuator. .

Coming Up To Scratch

Now, three more developments to the circuitry can be
undertaken to improve the specifications to those of Table
1. Figure 5 shows the circuit of the ideal system capable of
these high specs. g

Firstly, actively linearised voltage to current sources (op
amp 3 and 4 in Fig 5) improve distortion figures when

CONTROL VOLTAGE®
{6 TO +10 V DC}

A0

R14
12k

i

using a wide range of input signal voltages.

Secondly, parallelling of the two individual gain control
circuits (ie the same input sigi:al is fed to both devices at
their inputs and mixed at their ocutputs) gives a 3 dB
improvement in S/N ratio.

Finally, a technique is utilised which is complementary
to the previous development of parallel devices, whereby
the same input is applied to both gain control devices but
180 degrees out of phase. The two outputs are combined
in a differential amplifier to give a single ended output. The
differential ampris formed around op amp 6. This technique
has the effect of reducing DC shift caused by bias and
control voltages and with careful adjustment of RV1, the
minimal DC shift now left at the output can be reduced even.

: Q +15v
Fig. 5. Full specification mono VCA (showing component numbers
and values of a practical circuit).
R15 R16
3k3 3k3
12 OP AMP 3
+ 14 14 11 9
%#C1 2
) +15V LI
R1 z \L ;
10k Pt 3
3 3 ~
1P - : +
o VYW -L /4 AMP 1
g;p R3
10k ..
I c2 1Cz
+15V 1t 10p 1537A
¥ ra
RV1 10k
50k > agm——AAAA y
PRESET R2 Wv
M5 6 \
7
15V 5 | %IC1 16
+
I 9 OP AMP 4
opP Aﬁl %ict 8 A 7 a g
~15V 10] 4
Vet m{; . A 1
RS R11 '\/W ‘lRSIIk2
22k 15k r———' o3 b R14
6 580 4k7
O s o
CONTROL VOLTAGE %IC3 ST
INPUT {SEE TEXT) 514 :
I OP AMP 5
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further to near (if not actually) zero. The prototype circuit
shown, upon testing, actually gave no DC shift at ali (or at
least none measureable on our test equipment).

The complete circuit can be used as an exceptionally
high quality VCA whose signal input can be anything froma
few millivolts through to about 20 volts pk to pk without
distortion. The lack of DC blocking capacitors at the input
and output means that the system can be used to control a
DC voltage applied to the input. AC signals up to well over
200 kHz are easily catered for, due to the system’s wide
bandwidth.

The overlay in figure 6 shows the component layout on
printed circuit board of the circuit. The PC design is given in
the Foil Pattern section of this issue and will enable
interested readers to build the system and get first hand
‘experience of it. As far as we know this article is the first of
its kind to present a circuit in a form where "‘experi-
menters’’ can benefit easily and directly from the written
text whilst simultaneously using the device in a tried and
tested form.

Construction

If the circuit board layout is followed then there should

Fig. 6. Overlay of PCB of the
1537A VCA module.

be no probilems. IC holders are advisable though by no
means necessary. RV1 should be a good quality type
{cermet), to assist in setting up the output offset shift to
zero, cheaper quality presets can sometimes be tricky to
adjust in low voltage DC applications of this nature. Op
amps 1 to 4 in the circuit are combined in IC1 and can be of
a wide range of types from a quad 741 type (3403)
upwards. Obviously, if you wish to obtain the best specs
the quality of the op amps are critical. LF 347 or TL 074 will

give the best results.

Similarly op amps 5 and 6 are included in IC3 and LF
353 or TL 072 are of optimal quality.
Setting Up
The system should work without any adjustment for an’
AC signal and varying the contro! voltage from 0 to 10 volts
should give total control over the output amplitude. Some
setting up will be required if the input is to be DC, though.
This is best achieved by earthing the input. Measure the
output voltage using a high impedance voltmeter (it should
only be the order of a few millivolts). Adjust RV1 until a
complete sweep of control voltage ie from O to 10 volts.
produces only minimal change in DC output voltage. Thep

_|__,

—-15V OV +15V

PARTS LIST

Sy

/P
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circuit is now completely set up to accept an input signal in’ - —O +15V
the frequency range DC to 200 kHz. At minimum attentu- :

ation the system operates as a unity-gain wide range, high a
quality buffer, with a reasonably high input impedance and
low output impedance. Variation of the DC control voltage
over the range O to 10 volts will produce over 90 dB of

attenuation of the output signal. Ga0n
If an overall gain is required in the circuit, resistors R18
and R20 can be changed as in Table 2.
- R3
GAIN | R18 & R20 |- 27k
0dB 10k : )
6dB 22k . RV1
10dB 33k SRR
15dB 56k 4

Table 2.The values of R18 and R20 to-give the required overall gain

in the VCA system of Fig. 5. Fig. 8. A vaplg tremolo circuit.

The control voltage range of 10 volts can be altered as
required simply by changing the ratio of resistors R13 and
R14 to suit.

To our knowledge, there is no officially recognised
standard symbol for a VCA and rather than redraw the
whole circuit of figure 5 upon every reference to the circuit
.we thought it better to invent a symbol for the purposes of
this article. A horizontal trapezoid shape appeared to be the
ideal symbol, as shown in Fig. 7. It symbolizes the system
as a modular buffer amplifier, whose output (symbolized by | 6 555 3
the top line), decreases as the contro! voltage (the bottom
line). increases. We shall use the modular sumbol of a VCA

>¢

R3
22k

R4
8k2

2
whenever reference is made to the circuit of Fig. 5, :
although any VCA module of another design should ,
function in the applications which we give. (s =

:F F 10n

1w O

o/P /7}”

Fig. 9' A Dalek type sound generator.

mode with a frequency range of approximately 5-50 Hz.
The output signal will be modulated with the square wave
and the overall product is a Dalek type sound if a vocal
signal is applied to the 1537A module.
This square wave control can be taken one stage further
if the control voltage is the output from a monostable as in
: - : Fig. 10. A tone burst generator can be very easily con-
Fig. 7. The ET! symbol of a VCA module. st?ucted with this mo%e of operation. In ; toneyburst

CONTROL VOLTAGE

Use of the 1537A system module as a DC controlled
analogue gate can produce many effects. Amplitude

modulation of the signal occurs and the usual associated [.\‘

effects are observed. For instance, in Fig. 8 we can see a psionaL O 15378 O o siGNAL
simple but high quality tremelo unit. Transistors Q1 and Q2 [ CONTINGOUSISINEIWAVE] W

are connected as a phase shift oscillator and buffer, with

speed and depth controls whose varying DC output is
connected directly to the control port of the 1537A
module. The frequency range of the oscillator is MONOSTABLE
approximately 2 to.5 Hz. Altering the values of all three ==gtTiveRkiaR
capacitors will change the main frequency, though that
stated will give the best results. R
The control voltage in the last application was varied as a WL
sine wave of course, but there is no reason why other

waveforms _eg square, could not be used for control Fig. 10. A simple system enabling the construction of a tone burst
purposes. Figure 9 shows a 555 operating in the astable generator. :
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FEATURE: The 1537 VCA

generator, a rectangular envelope 50-500 uS long is
formed around a single sine wave frequency of normally 1
kHz. Tone burst generators are useful for testing the

transcient response of speakers, A push to make switch is "

.used to provide the trigger to fire the multivibrator,
-producing the correct length pulse which in turn is inverted
to form the control voltage pulse, applied to the control port
of the 1537A.

The previous applications have all used automatic
waveform control of the applied signal to produce the
required attenuation characteristics, but this is not a
necessary trait. The control voltage can be simply tapped
off a variable resistor having the maximum control voltage
range (ie 10 volts) across it. In this way, altering the
position of the wiper alters the attenuation of the applied
signal. The pot acts quite simply as a volume or level
control. Ordinary non-DC volume controls can suffer from
‘pick-up problems because the signal itself is being rotated
through the pot. As only DC is applied to the pot in this
application no pick-up can occur and the control can be
remotely mounted from the module with no screened cable
being necessary. Figure 11 shows such a volume control.

l\:537A N o Y/

ER D

Q +10DC

| & WIRE LINK
REMOTELY

MOUNTED
POTENTIOMETER

Fig. 11. Remotely (wire-linked) controlied volume control.

This remote control facility can be utilised in an audio
mixer which includes remote faders for each channel.
Figure 12 shows the general idea of such a circuit, An op
amp is used as a summing amplifier into which the output
of each channel’'s VCA is fed and mixed. The mix is relative
to the control voltage applied from the remote faders to
each VCA. The circuit allows for up to N inputs, where N to
practical limits will probably be a maximum of about 12,
but with careful layout techniques, there is no reason why
this cannot be increased further.

Figure 13, shows an interesting outline to enable digital
control of the VCA, say from a computer link. In order that
the computer can operate in real-time, ie control of the VCA
is not just its only job, it is necessary for the interface to
provide a latch for the digital word. The output of this latch
is changed to a linear DC voltage by the D/A (digital to
analogue) convertor whose output is taken to the control
port of the VCA.

The digital latch, once set by a strobe pulse, provides the
facility that after the volume required has been found, the
computer is free to perform other tasks, When the volume
is to be altered, the latch is reset to the new digital input.

The last six applications of the 1537A VCA system have
simply shown methods of providing a control voltage
(automatically, manually or digitally) to control the
module in its function as an analogue gate. The following
section begins with the assumption that the control voltage
is already present, perhaps by one of the previous methods.
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Fig. 12. High quality, remote fader controlied mixer.
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Fig. 13. Main components of a digitally controlled attenuator.
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Applications

Consequently the next few circuits show the system in a
much more versatile role — not just as an analogue gate,
but one in where the system itself becomes part of a larger
system. Figures 14 and 15 give details of circuit in which
the 1537A module is used in the feedback loop of con-
ventional operational amplifiers to allow voltage controlled p
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amplifiers to be constructed. The resistance values used
give gains of approximately 1 to 100 over the VCA control
voltage range and an inverting VCAmp and a non-inverting

VCAmp can be easily built as shown.
i

() CONTROL
VOLTAGE

) O/P

Fig. 14. A non-inverting controlied attenuator.

o CONTROL
VOLTAGE

[ e e s V%

Fig. 15. An inverting voltage controlled amplifier.

A voltage controlled resistor is shown in the application

of figure 16. The apparent resistance, R, is given
approximately by the formula '

R1
1T —A

R1
3k3

[0 Soe—— 1637A
R!

Fig. 16. A voltage controlled variable resistor.

CONTROL
VOLTAGE

where A is the gain of the VCA module (remembering that it
has a maximum gain of unity). The value of R1 shown gives
.an apparent voltage controlled resistance of 7 k to 100 k
over the ten volt control voltage range.
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Fig. 17. A voltage controlied High Pass Filter.

The effect of a VCR (voltage controlled resistor) is used in
the final two applications as the control element in filter
circuits. Figure 17 shows a simple voltage controlled high
pass filter. The component values shown filter out all
frequencies below the variable limit of 1-2 kHz. Adjustment
of the control voltage alters the lower cutoff point.

c1
1P O Jie g O P
l\] -r-cz
15374 4708
CONTROL
VOLTAGE

Fig. 18. A voltage controlled Band Reject (Notch) Filter.

Figure 18 consists of the circuit of a voltage controlied
band reject or notch filter whose depth of notch is adjusted
by the control voltage. The component values shown set
the frequency at about 300 Hz and depth of notch is
variable from O dB to about —15 dB.

Conclusions

The applications given in this article show the 1537A chip
to be a very versatile device. It is remarkably easy to work
with, a fact which is borne out by the quality (in technical
terms) of the circuitry in the breadboarded fashion of our
experimental design work, let alone in the modular fashion’
allowed by the use of our PCB layout. We can foresee many
more applications of this device to come in the future.
Thanks go to Aphex Audio Systems UK Ltd for their help in
obtaining data on the 1537A. They are at present the only
suppliers of the chip in this country and have kindly offered
a 15% reduction in price to ET| readers quoting the code
given in Buylines. ETN:
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LEDEX ROTARY SOLENOIDS. 115V DC No switch assembly,

15p ea.

DIAMOND H CONTROLS ROTARY SWITCH. Single pole
10-way. Printed Circuit Mount. New 10p

DELAY LINE. 50 3 ground-in-out. Size
2% 7716 X 16", New 25p se.

PULSE TRANSFORMER. Sub min Size %2 X 5/16 X %'
Secondary centre tapped. New 20p ea.

MOTOR by Inland Motor Corp. D¢ High Torque. Rsvers|b|e
Usable torque at 5V. Max voltage 24V £2.50 es. P&P 0.
REMO TY TYPE MULTIPLIER. Two high voltage cutputs and
focus £2 es. P&P £1

DON'T TAKE CHANCES. Use the proper EHT CABLE 10p per
metrs or £7.50 per 100 metre/drum. PEP £1 50

MOTOR by Easiern Air Devices Inc. 126V reversible with toothed
shaft (10 teeth %" dia). Size 2'% X 2%’ dia 75p ea. P&P £1
PHOTOGRAPHIC LAMPS. Poarl 230V 500 watt. Screw cap
75p es. Box of 12 £6.50 P&AP £1.50.

Decoupiing CAPACITORS 0.05mfd 10V Size 0.25"
Ieads 2" height. 100 for £1. P&P 50p.

CAPACITORS 0.01mfd. Size 5/'16'' between ieads. ¥2'* height.
100 for £1. P& 50p.

MYSTERY IC PACK. Some 40 pin — good mixtuse — all new
devices. 25 ICa for £1. P&P 50p. You find out what they are and
we will buy the information from you.
SUPERB 19*' RACK CABINET. Approx 4' 6'' high X 33" deep.
Instrument front panel position can be adjusted. Chocolate calour.
These are new but have shght scratches and imperfections — hardly
noticeable. £3% each. Carr. £4
VACUUM PUMPS — TRAPS, ETC. Send for list.

10-Way Muiti-Colour Ribbon Cable. New. 40p per metre. P&P
50p. :
SPEAKERS 2%". 50 ohm 0.2W. New 40p each. P&P 50p.

between

RAPID DISCHARGE capacitors 8mfd 4kV. £5 each. P&P £1.50
e

GEC UNHF 4 button tuner. £2.50 each. P&P 85p

BIG INCH Motor 110V AC 3 rpm 50 cycle. Very small 50p sach.
P&P 50p.

CENTAUR 115V AMS.45 X 4 x1Y2 ' £4.50 esch. P&P 75p.
EX-USED Equipment. tested $0p eech. P&P 75p. .
POTTER & BRUMFIELD TIMER RELAY, 115V AC. Heavy
duty, 7 pole c/s with 2 secund delay Charge R & C for different
timing 50p each. P&P

CONTRACTORS Heavy Duty 24V DC 6 brake £1 each. P&P

GEC UHF/VHF 6 button tuner £4.50 sach. P&P £1 b
DIGITAL 24-HOUR CLOCK with built-in alarm as used in Braun
Digital clocks. Silent running. Large illuminated numerals. AC
mains Size 62 X 2% x 2%''. ONLY £3.75 each. P&P 50p.
931A PHOTO MULTIPLIER in stainless steal container with
window and butlt-in resistor network. £2 esch. P&P £1.

SLIDER CONTROL SO00W. Log Single track. Complete with
knob. Length 3%:", 25p aach. P&P 25p.

RANCO 250V 18A THERMOSTATS with Control knobs
calibrated 50-200 degres F. £2.80 each. P&P £1

SOLID STATE UNFTUNEI'. 30 acs £1 each. P&P 75p
BRAND REX blue wire wraps. 30 metras for £1. P&P 25p.

S SOLID RUBBER RINGS (1" dia. rubber). Keep the luds {or
dog) happy. & for £1. P&P £1.25.

TRANSFORMERS

AUTO 240V input 115V. 1 Amp output £1.25 each. P&P £1 25,
240V input Soc. 6V 1 86A 8kw. Size 2% X 2 X 2'. Good

12V 0 QZA Size 2¥2 X 2 X 2. Good quality.
240v npm 12V 100MA Size 60 X 40 X 42mm 50p sach. P&P

240\[ input Soc. 12-0-12V 50MA, Size 53 X 45 X 40mm_ £%
each. P&P 75p

115V input Soc 6V 250MA. Size 1 11/6 X 1.5 x 1%" 2 for
50p. P&P 75p.

SEM!CONDUCTONS

At

1M306:l ISM

At 5p

BC‘|47 BC!ABS BC167,BC158, BC237. BF187, OA90. OAB1,
3

P esc
TIP3t T|P4'|A 2N5298, AF139 2TX341
BY 123 10p. BF181 20p; BD239 40p; BD241 40p; MA343AT
40p; BD228 50p; BD233 & BD234 Comp Pair 25W — 80p per
pr. at 50p each.
Regulator TBA35 8 to 20V in — 5V out 180MA TD5 Con. 50p
wach. BF266C 20p.
TV AMPLIFIER TBA 120 20p esch.

709
74H74
74H51
746538
74502
74154

MOTOROLA DUAL in Line 6 pin Opto Coupler 30p sach. Gold

plale tester vorsion 50p

9140 4K RAMS STATIC 5 Volt ceramic £4 sach.

2708 £85.50 sach. P&P 25p.

TELEPHONES. 706 style Black or Grey £5.50 sach. 746 style

Ble::cr;‘r Grey £7.50 sach. Older style Black £2.50 each, Postage

Honeywell humidity Controllers 50p each. P&P 40p.
THYRISTOR TIMER. Solid State, 15 secs adjustable {reset} in
plastic relay case. Standard 7 pin base Series delay 50p each. P&P

76326
SN165862
MCa028
7417
7441

85p,
MINIATURE PC MOUNT SLIDE SWATCH. Single pole 3-way

10p ench.

DIGITAL %0 ANALOGUE CONVERTER. 8 bit will fit standard
TT1 socket, With data. £2.50 esch. P&4P 25p.

'VARIACS. 2 amp Standerd 240 Voits £10 each. P&P £1 50.
ELECTROSTATIC VOLTMETERS. 7 5KV £8 each. P&P £1.
Other ranges available. Please enquire.

TRIMMERS. Submin 0.25to 1.25pi. 1 10 4 5pf. 7 10 45pf. Allat

CROWN-replacemenl MOTOR for IBM GOLFBALL TYPEWRITER
115Volt 50HZ 1350 rpm. £4.50 ea. P&P £1.50.

Minimum order £3 value of goods. P&P or Carriage and VAT at 15% oh total must be added to all orders.
CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5pm Manday to Saturday inc.
BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome

CHILTMEAD T

NORWOOD ROAD, READING,

TELEPHONE NO. READING 669656

{2nd t turning left past Readmg Technical College in King’s Road then first right — Took on right for door with ’ Spoked‘WheeI




2708 PROMS

Surplus to requirements £7.00 each
Parts sent by return
Programming Service if required
Please add V.A.T. (15%) and 30p P&P

BARINGLOCK LTD.

31 Ashdown Avenue
Saltdean, Brighton

it in an evening!

MECHANISM & CASE

Inc.assembly instructions

@ LARGE ILLUMINATED
NUMERALS

as useo wBRAUN

DI ITAL CLOCKS

MECHANISM
WITH ALARM

@ AC MAINS

@ SIZE63s x2% x2%

Your receipt is a 2-year
guarantee

i- 01- HENRY'S RADIO EXPORT
Tel: 01-686 1922 404 EDGWARE ROAD, uRtes

LONDON W2 1ED 01-723 1008

VMOS POWERFETS

PROTQN ELECTRONICS

B8C107 ) 8157 8p  BOI31 3% N4 19p
2 iR S iz S -
BC109 Ip BOYIZ 1 B : VMP4 (25W, 10dB at 200MHz. min.) £12.50
BCi47  7p BC21Z  8p BT 16p BOI® 3% 20007 .19 VNBTAF (15W, 2A, T0202) 75p, 10+ 70p 3
Bolas  7p  BC21I3  8p BCB  Mp BDIAY  34p NI 4% VN10KM (1W, %A, T092) 55p, 10+ 50p e
BC149 I BL24 8p BC337  1Sp (BDIAD  34p 2M3065  40p BDS12 (P-chan. 10W, 1A, T0202/3) 85p 10+ 80p z
BC182 7p  BOSS7 8 BC3E 14p - BFYS 17p  TIPX 38p Heat clips, T0202 12p, TO92 8p. VN/VM Design Cat. 20p
BCHIT . 18p BCI43  20p oCT) 15 PRSI 17p ke TS
184001 4p 741 8 pin plastic 18p 555 Timer ' " 25p TLO81CP 29p, 10+ 27p, 25+ 25p
1N4004 4p 741 metai can 8 pin dii 14p cﬂm) t_;':lus array g.':p T B IM3900 43
NAO05 080
:mom 45‘; r’ﬁm’h 141 m IJI%AIMUP sl::‘:u decader n;': CA3140E 33: MC3401  30p° | SD532(s poweropamp) . 30p
] ’ . 74 130p Fast LSTTL & CMOS in stock
148 LM3900 quad am| 50p 7805 WVreg 703 100p Lm308 25p TLO 130
Lt i fuad amp ; LM377  128p  DACOB ~250p
] (. bridge 30p P Scope trace doubler P.C.B. D.C -
N4 3p LED green or ysli 8.2in 12p; W04 1A 400V bridy 709 15p . DM2502 88Sp | 10MHz, c/w- with controls and
LEDred 0.2n. - - SPECIAL OFFER 741 METAL CAN 70 o 120p - & 710 25p ' NES29 14 . G gy
I M A L DR S o510 733 Bop  08+25024+528 | manual Buit ......... 9.
, 0.1 v 'y Y = .
ELECTROLYT:-CS4 $s%or63v 6.8 xo?zsvapzsv 130‘. sp. 2201:.'470 mp':woo PCmount 18p, 74 18’ 2uSADC ™ E9

00 55p . -
PANEL MOUNTING NEONS 240V 20p Brief data on everything in new lists. S.AE

ALCFOTLSPEC GUARANTEED. CWO P&P 25p. Mail order onlv

1A, 2 & 4 STOPES ROAD, RADCLIFFE
MANCHESTER 828 STH

m 1.5 Madel maters 22, Sub. min. |
“Bigimeh’ Isvm::irnmhraz; IZVDCSM
wadel melor 37p. Replacoment 8 track :

DC metera 55p. Gaared mins metars. |

rpm. T55. 115V AC 4 rpm molor 95p. -

rs, $8Y OC ox equip. T0p. N
!5' HV Cagzatte moters,

RECORDING TAPE. Lew nviss mylar,’
suppllod snbexad: 7* 1200 £1.00, 7* 1800
£1.45, 10 3600’ £5.00. BLANK CASS--
ETTES. C50 10 tor £2.75, C90 10 for £3.45..
TAPE HEAD DEMAGNETISER. 240vac
corved prebe £2.65. LOW COST %" tape
qlboril 95.

rd

AMPHENOL COMNECTORS (PL258]
PLUES 47p. Seckels 42p. Elbows 90p.!
Redecers 13p. DUMMY LOADS [PL259)!

52ckms | valt with indicater buls 97p. BNC

Plugs crimp typs 38p aach.

[

‘BUZZERS. Minialere solid siaie typa.
BXTTx 150, 7048 at 3 fest. [5ma drain,

Ty type, high ﬁshd wall, £8.50.

TOOLS. SOLDER Sucker, goad suction,’
tsflon nezle, £4.99. Side cuttars 5 tl 45,
Pliers 5 £1.45. NEOM DRIVER 8 ' LONG
. MEYAMA 16 pin I tozl clip £1.85. 3
PIECE procision scrawdriver sets. in--
.dividual handea, £1.05. JUMPER TEST

I!-PlEI:E PRECISION TWI. KIT In,

case. Consisis o1 5 cpanmers,,
lleh 5 mi drivers. 0mm. 3 smali’
srewirivers. 2 Philips drivers. | awl. 3
Nian Koys. £135. .

MULTIMETERS. WH55 2.000 epv., IKV'
. AG/DC. 10DMA DG CURRENT, 2 resistance

ranges-to 1Meg £5.95p. HANSEN AT210.
100.0008p..

carrant, resiztance 19 200meg jo 4 raages,’
i| 0 200p1-0.2mfd.. Ilﬁpl-

» inlerasl safaly luge,
l-nlm 160XI0SX50MM, 3 peed guality
o, £34.50p.

"LEAD SETS 10 pairs ol Iudx |mi insulated

crcs onch and 90p. GRI 6 TOOL, 2
combiaation type fer ﬁ-iu nl Blve and
yeliow terminstions sisa incorporates u wire

unppt IB w-u] aud wirs cutter, insulated

SP&IAL OFFER SEMICONDUCTORS.

o ¢ 18p. X504 oto iselntor Z5p.
LCA3130 95¢. TBaBOO 50p. TOA1151 25p. 741
22, 23 35¢. NESS5 24p. AD161/2 T0p pair.
243055 389. INAOES 10 for 35p. 50238 28y.

BOAIB ZBp. TAIS 35p. ZHA14 T5p.TILIOS
alpha sumeric display £2.50. MANSA 3mm
LED displays 45p. Min. LDRs
CLEAR 15p.
cleer LED 30p. s, 4 .
E;lBS:W 159. 243773 £1.78. Iltrl redix 0.2%

309 LEDS 02 |

llt"l'l’ll:ll'lﬂ—w-mmmsth'
Expa mial hand Meid drills. these are 2.
Briish mute tool, ldaal for P.C.

TAPE HEADS. Mam cassatle, £1.75.;
Sterso cassette £3.90. Siandard 8 tracki
stares £1.95. BSH MM 1330 % track 50p.

BSA SRPSN Y irack £2.10. TOIO dusl hesd’

assembly 2 beade both 1% track R/P with buill*
in orame £1.25.

WICRO SWITCHES. 3t
operaied 28 X 25 &mm.make

- 13p sach. roilor operaied warsion of tha

Tatlor mow 20p sach. Lighl actien micrs
saitch. 3 amg make or bresk 35 <20 X Tem
12p sach. Choery or sparated micre
slich. 2 mrm. open and 2 MM, closed.
':l'“ Xem long ({40 x30x 18mm) 25|‘
!

ROCKER SWITCHES. 2 amp SPST siagls '

hoin fixiay. vsriows coleurs |rod. llnnk
yeliow. grass, white) 199 sach.
.mnmmhr zlxlsxlsnnpwl

i 1
TRANSFORMERS . All 240V B primary
{pusiaga per Iranslormer is shown in
hrackets after price]. MINIATUBE RANGE
6-0-6V L (0ma, 9-D-9Y 75wa. 12- IllZSDllIIIl
19||u:||ll$ﬂ 124 Z00ma 759 |15p). -6
280m £1.20 .'MII no lzZp]

£2.85 |45F

<

54p), 200-20¥
mmus(sumvzsmss(w

TRIAC XENON PULSE TRANS-
FORMERS. 11 (50 style) 32p. 11phuz ! 3w,
Wia. pok mowsting 550

P&P 25p. Mail order only. Prices inc. Tel. 01-800 6667

J. W. RIMME

367 GREEN LANES
LONDON N4 1DY

ALUMINIUM PROJECT BOXES. 18
8.W.6. with fitted IId 2sd scrows. AB1
Fnx2uxlia 52p. AB2 4Xx3x 1.5k 62y,

AB3 £ 3 x 2 66p. AMGXD(ﬂI'M’ ABS
6x4x3a 92’ ABB 862 £1.05. ABT
86 38 £1

DISPLAYS. (L5 LED, Com. cath, grasn 90g.
4 digit LED clock displays with lnup
tasts, 0.6, com. cabi. with ésta £3.25.
NSANGS 8 m uuplmn displays com.
. alh with uu

-

g:ws A0S 10 o 43p. BYZS5 T8 Tor,

MICROPHONES. Wic. Tha pin, 0ul, zes
doad id battery fsuppiind] £4,95. Low cast
ud;w EGM10S Omal. 600ebas. an/off

icrophess dasi lmg.. 6000hms or 20k,
msuu. dtractve black lﬂll bady. £7.75.

EM306 Condeazer, cardied, usl. 65000km3 o7
- S0k, chroned u”t case, £12.95.
DYNAMIC PA Mike. mebiie radin olc.,.
[ ﬂkl S0k imp. £3.75 CASSETTE
rapiacoment micrephens with 2.5/3.5 plugs
£1.35. INSERT crysiel ruplecemeat
35 [Omm 40p. GRUNDIG Electrol Insorts,”
with bl [ FET preamy 3-5vde, £1.00.

SWITCHES. Suh miw. Tnuln SPST
8x5x7mm. 42p. DPOT (8X7x7] 55p.
OPDT Cantre off [12< 11 x9mm) 77p.

PUSH SWITCHES (16<6mm]. red log,
‘gush in make 15p each. push en braak
mmn Black vinyl 17p each.

SLIDE SWATCHES sil OPOT 158X 12mm
13p. 1611 x9mm 13p. 22 x 13 X S 13,
22138 coatru off 14p. Mulipole slider
double aches (12 tags) 29X 9 | 1mm 25p.

ROTARY SWITCHES fwafer) 3PAW, 4P3W.
2PGW e 1PIZW ail 359 each.

gle make. 0.1 malrix
n-th 35p. Mimisters nupulllld resd
velay. 0.1 wairix meunting, singls wake
operatad o 12wic 50p. Costianatal serins.
sasied plastic cuse type. 24vic. Ipale ¢/0 5
amp conlscis, osw 65p. 230vac Sasiad
Ralzy. 3pale 5 amp contacts. ax. squipment,
11480 buse, BOp sach. Mulaj Cazed read
rty 80455 17mm has 4 beavy dsty make
roed lnzaris, oparates m IZ«I: 35 axch.

- PROJECT BOXES. Siurdy ABS Mack

plastic hoxes wilth brass insarts aed lid,

775)(5)(35!- Bsp 95xTx35mm 75p-
1159 37mm 87p. .

" VERO HAND HELD BOX. Whits ABS. 24ix

x 3.7 intapered. with scrows 63 sach.

YEROC POTTING PLASTIC Boxes with id
and scraws 70 50 x 20mm. white or Mack,
435 sh.

BRIDGE RECTIFIERS. 500Y 600ma Ex
Wy 125 sack. 100V 3 amg, sti-alu.
ew} 359,

-ZENER DIGDE. 24V 400mw 10 fer 359.

RANK ARENA stureo nrlrll|| proam-
plilier madwles. suitahle Tor magustic
now, sappiied with commection

detaits, £1.95.

FINNED HEATSINKS, Suppliod wwiriind |

RELAYS. Eulpnlclll rosd rllly 1800 -
, 9-12vde.

CLIFF CLICKTEST, 13 smp mains conssc-
tor. ldanl for werkshep. etc.. provides rapid
ad safo malms compaclion. teugh mawided
case asd i with waor Insicsier and tyse
£5.15.

Amm thick. 2Tmm high, 751]24-. wp
150x124mm 95p. Smalier versiss 2.7m
thick. 75x108mm ll; Tlllsl!‘l’lll
SOCKETS TS or TOI3 9p each. TO3 iype
15' mi.

MURATA mAISIIUGERS REC/SENDER,

Buard driliing, modol makers sic. They
sporate o8 12V OC. Drill &t supplied In
plastic Winged case, with 4rill and 21>
&mulu driils. eanders, rinm

lor2. wlc, complets Il ealy £14.25 Orikt
only £1.259. Mllldll-ﬂmkllﬁll
ress £12.95 [pestage 85).

LOW COST PANEL METERS. Size
52x52x33mm. 50 microamp £4.25, 100

{microamp £4.10. WA £2.95, VU meter £4.65,
0-300V AC (60x47x33mm} £4.25, Ferrasti
3.5" squars 0-600V A meter £2.95.

16 pin D.LL SWITGHES anly 429 uch,

RIBBON CABLE 3-way single cors misis-
ture 22p por waire.

NICADS, M size 1.2 volts 500ma £1.10
sach or 4 for £3.75.

ANTEX SOLDERING WONS. All 240V AC,
Madel C I.’nnlu £3.95. Meda 10X 17 watts,
£3.950. Madel X25 25 watts £3.95p. ST3
SOLDERHIG llll STAND, saits ali Antex Irens
85p.

PUSH BUTTON TV 'I'I.IIEHS [ud wricap)

UHF. new £2.;

mﬂllﬂlﬁli

TANTALUM CAPS. 2.2mt/50V OC. 3.3mf/
20V D 10mi/26V 9C and 68mi/6.3V OC,
speciat price ali 10p sach.

POWER SUPPLIES. Switched type plegs

into 3 13 amp socket has 34,58, 753w §

volts 0 ¢ aut af sitker 100 or 400ms !

awilchsble £3.45. HC244R stabilised powar
supply 367.5-9vdc at 400ma. hus peiacity
reversing and on off switch and ic Telly
rogulated 1o give exacl votage from ne kad
o maimem current £5.50.

.
NEW ARRIVALS. Glass resd switch.
changeever comtacis. 22 lamg 38p each.
Marcary swilthes. glass sncapsulated Hx%"
long leads op zach. Multiway in line phegs
ad sackels Gway 359, G-way 45¢. 12-way
S5p [price par pair] sew AMP tym. GPO
Inlophane hanizats £1.959. TOAT1S1 witape

rogelaters 25p each. MAGNETS 12 loxg. 4™
m with fixing helo. 10 for 40p.

Terms. Cash W|th order (official ordrers welcomed from
colleges etc) 30p postage please unless otherwise,
shown. VAT inclusive prices. S.A E. for illustrated lists.

PROGRESSIVE RADIO
~ 31 CHEAPSIDE, LIVERPOOL L2 2JD
ALL ORDERS DESPATCHED BY RETURN PUST
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1 CLOCK RADIO

How about. a round clock radio which can double as a very smart
desk clock — as we can testify!
To time, rotate one end of the cylinder to display the frequency

selected. Most of the functions are controlled by a push-button :

panel and the display is a large, clear LCD affair.
Made by Hanimex, the battery clock radic comaes in white, white or

white. It will 1ull you to sleep and then turn itself off an hour later.

and waken you to the sound of Radio 1, or music if you prefer.

2 DIGITAL ALARM

This mains-only Hanimex alarm has a large 12-hour display incor-
porating AM/PM and alarm set indicators. You can have a dim or
bright display at the touch of a switch. Fast and slow setting buttons
make time setting umpllclty itself. You can forget about knockmg
these ‘accidentally in the moming scramble t6 tumn off the alarm, as a
locking switch is fitted under the clock. A 8-minute snooze ﬂmtch
.completes the list of all mod. clock cons. :

LCD CHRONO

Our Chrono comes comiplete with a high grade adjustable metal
strap and is fully guaranteed.

The LCD display shows seconds as well as hours and minutes. Press
a button and you get the date and day of the week.

Press another button and you have an accurate stopwatch with
hundredths .of seconds displayed, giving the time up to an hour.
There’s a lap time facility, too — and of course a back light.

This is no ordinary watch. It's a slim, multi-function, dual time LCD
alarm chronograph.

This model will show hours, minutes, seconds, date, day of the
weelk, stopwatch, split time, alarm and alternate dual time zone —
not all at once of course. There’s a night light, too.

‘Hours, minutes, -seconds and day of the week are displayed
(;qnggpousw, while the date will appear at the touch of a button.

The alarm is beefy enouigh to wake you up in the moming and get
you to work on time {(or wake you up when it's time to go-home).

‘To CLOCK RADIO offer
‘ET1 Magazine, 145 Charing Cross Road
London, WC2

. 'Address

Te: DIGITAL ALARM offer .
M Magazmo, 145 Charing Cross Road

£10.60°

£Il.95
(41.CD ALARM CHRONO

£16.95

All prices include 15% VAT and postage

Examples of Marketplace offers can be seen at our Charing Cross Road offices.
Please mark your envelope wnh the offer that you want and order separately from offers shown elsewhere in ETL.

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980

To: LCD WATCH offer

ETI Magazine, 145 Charing Cross Road
London, WC2

Name

Address

To: ALARM/CHRONO LCD WATCH'

offer
ETl Magazine, 145 Charing Cross Road
London, WC2

Address




4020 50p
4022 80p
4023 13p

14024 40p

4050  25p |
4060 80p
4066  30p
4068 13p
4025 13p 4069 13p
4026 90p 4070 13p
4027 28p 4071 13p
4028 45p 4072 13p
4028 50p 4081 13p
4040 55p 4093  36p
4041 55p 4510 60p
4042 56p 4511 60p
4043 50p 4518 65p
4046 90p 4520 60p
4049 25p 4528 60p

cN\OS

4001 13p
4002 13p
4007 13p
4009 30p
4011 13p
4012 13p
4013  28p
4015 50p
4016 28p
4017  47p
4018 55p

FULL DETAILS IN CATALOGUE!

7473 20p
7474  22p
7475  25p
7476  20p
7485  55p

74141 85p
74145 56p
74148 90p
74150 56p
74151 40p
74154 B5p
74157 40p
74164 55p
74165 55p
74170 100p
74174 S5p
74177 50p
74190 50p
74191 S0p
74192 50p
74193 50p
74196 50p
74197 50p.
74199 90p

TTL

7400

740t 10p
7402 10p
7404 12p 7486 20p
7406 22p 7489 135p
7408 12p 7490 25p
7410 10p 7492 30p
7413  22p 7493  25p
7414 39p 7494  45p
7420 12p 7495 35p
7427 20p 7496 45p
7430 12p 74121 2%5p
7432 18p 74122 35p
7442 38p 74123 38p
7447 45p 74125 35p
7448 50p 74126 35p
7454 74132 45p

[oro

LED's 0.125in.
Red TIL209
Green TIL211 TiL221
Yeliow TiL213 TiL223
Clips 3p 3p
DISPLAYS

DL704 03 inCC

DL707 0.3inCA
FND500 0.5in CC

SKIS

Low profile
by Texas

0.2in
TIL220

i

24pin  18p
14pin  10p 20pin  16p 28pin  22p
16pin 11p  22pin. 17p 40pin 32p
3 tead TO18 or TO5 socket. 10p each
Soldercon pins: 100:50p° 1000:370p

PCBS

VEROBOARD

Size in. 0.1in. 0.15in.
25x 1 14p -
25x3.75 45p 45p
25x8 54p B4p
3.75x 5 64p 64p
3.75x 17 205p 185p
»Single sided

pins per 100 40p 40p
Top quahty fibre giass copper board.Single
sided. Size 203 x 95mm. 60p each.

‘Dalo’ pens. 75p each.

Five mixed sheets of Alfac. 145p per pack.

8pin 8p 18pin 14p

Vero
Cutter 80p

Pin insertion
tool 108p

Carbon film resist-
ors. High stability,
low noise 5%.

E12 series. 4.7 ohms to 10M. Any mix:
each 100+ 1000+
0.25W 1p 0.9p 0.8p
0.5W 1.5p 1.2p 1p
Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg-
ohm {650 res) 0. §W £7.50. 0.25W £5.70.

METAL FILM RESISTORS

Very high stability, low noise rated at %W

1%. Available from 51chms to 330k in

E24 series, Any mix:
gach

0.25W 4p

100+
3.5p

1000+
3.2p

PLEASE WRITE
FOR YOUR
FREE COPY OF
OUR 80 PAGE
CATALOGUE
OF COMPON-
ENTS.

OVER 2500
ITEMS LISTED.

NE531  98p
NESS5  23p
NE556  60p
LM318N  75p NES67  100p
LM324  45p« RCA4136 100p
LM339 450 SN76477 230p
LM378 230p° TBASODO 70p
LM379S 410p TBABIOS 100p
LmM380  75p TDA1022 620p
LM3900 TLOB1  45p
LM3909 TLOS4 128p
LM3911 ZN414  80p
MC1458 ZN425E 390p
MM57160590p ZN1034E 200p

LF356 80p
LM301AN 26p
LM308 60p

LINEAR

THIS IS ONLY
A SELECTION!

709 35p
741 16p
747 45p
748 30p
7106 850p
7107 900p
CA3046 55p
CA3080 70p
CA3130 90p

ZTX500 16p

2N697  12p
2N3053
35p  2N3054
35p  2N3055
36p  2N3442
35p  2N3702
15p  2N3703
15p  2N3704
tsp  2N3705
98p 2N3706
20p 2N3707
20p 2N3708
60p 2N3819
70p 2N3820
65p  2N3904
80p  2N3905
65p  2N3906
55p  2N4058
14p  2N5457
14p  2N5459
ZTX300 16p 2N5777

DIODES

1INS14 3p  1N4Q06 6p
TN4Q01 4p  1N5401 13p
1N4002 4p BZY88ser 8p
ITT Full spec. product.

14p _1N4148 — £1.40/100.

CAPAGITORS

"TANTALUM BEAD each

0.1, 0.15,0.22, 0.33, 0.47, 068,;

1& 220F @ 35V . e 8p
4.7,6.8, 10uF @25v | .. 13
22@16V 47 @86V, 100 @ 3V .. . 16p

MYLAR FILM
0.001,0.01, 0.022, 0.033,0.047 . . . 3p
0.068,0.1 . .. . 4p

POLYESTER

Mullard C280 series

0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 5p
0. 15 022 . .o 7p
033,047 . . . . . . . . . 10p
068 . . . . . . . cL 14p
L /)

CERAMIC

Plate type 50V. Available in E12 series from
22pF to 1000pF and E6 series from 1500pF to
0.047uF . b 2p
RADIAL LEAD ELECTROLYTIC
63v_0.47 10 22 47 10

22 33 47

100

220

25V 10 22 33 a7

100

220

470

1000

CONNECTORS

JACK PLUGS AND SOCKETS

unscreened screened

2.5mm 9p 13p
3.5mm Sp 14p
Standard 16p . 30p
Stereo 23p 36p
DIN PLUGS AND SOCKETS

plug chassis

socket

2pin p p
3pin t1p Sp
5pin 180° 11p 10p
Spin 240° 13p 10p 16p
1mm PLUGS AND SOCKETS
Suitable for low voltage circuits, Red & black.
Plugs: Bp each  Sockets:.7p each.
4mm PLUGS AND SOCKETS
Auvailable in blue, black, green, brown, red, white
and yellow. Plugs: 11p each Sockets' 12p each

‘PHONO PLUGS AND SOCKETS

Insulated pluginredorblack . . ... 9p
Screenedplug . . ., . . . . . 13p
Single socket. . 7p Double socket . 10p

SPECIAL OFFERS

A range of special offer items valid
during February. All orders placed
for these items must be received
during February.

PacH of 3 x LM380 .
Pack of 30 x 1N4001
Pack of 4 x FND500
Pack of 16 x 2N3702 . . .,
Pack of 15 x BC107 . . .

Special pack of nuts + bolts containing
over 600 4BA + 6BA nuts, bolts and
washers . . . . . . .

Pack of 4 red + 4 black crocodile clips

Mixer control knobs, per 100 (mixed)
colourstosuit . . . . .

MULTIMETERS

A really smart looking multimeter with

an impressive specification for such a small
size. The very clean scale in white and
green on a black background makes this
meter very easy to read. The D.C. imped-
ance of this meter is 4K ohms per volt
which is exceptionally good compared
with the vast majority of multimeters of

a similar size. £5.95 each.
SPECIFICATION
DC Volts

AC Volts

DC Current
Resistance

BV 25V 250V 500V (4K ohms/V)
10V 50V 500V 1000V (2K ohms/V)
250uA 250mA

0 — 600K (7K ohms centre)

PANEL METERS

. High quality 2" wide view meters.
Zero adjustment. Back illumination
wiring.

Available in 50 uA, 100 uA, 500 uA,
1mA, 100mA, 500mA, 1A. £4.95 ea.
VU meter similar style. £1.50 ea.

SLIDE POTENTIOMETERS

Good quality 60mm

travel slider with

80mm fixing centres.

Available from 5k — 500K

in log and linear. 55p each.

Suitable black knobs 6p ea. Coloured knobs 10p ea.

We now offer one of the widest ranges of components at
the most competitive prices in the U.K. See catalogue for
full details. We welcome callers at our shop in College Rd,
Bromley, from Mon—Sat, 9am—6pm (8pm on Weds and
Fridays). Special offers always available.

We also provide an express telephone order service.
Orders received before 5pm are shipped same day.
Contact our sales office now with your requirements,
TELEPHONE: 01-464 2951/5770.

Quantity discounts on any mix TTL, CMOS,
74LS and Linear circuits: 100+ 10%, 1000+ 15%.
Prices VAT inclusive. Please add 50p for P & P,
no charge for orders over £15. Official orders
welcome. All prices valid to April 1980.

n BARCLAYCARD +
Wk boes

Mail orders to: STEVENSON (Dept ET)

BARCLAYCARD
& ACCESS WELCOME.

76 College Road, Bromley, Kent BR1 1DE.




ETV’s chief design engineer, Ray Marston, discusses

the use of CMOS counter/divider ICs.

common task facing the electronics design engin-
A eer is that of producing simple digital counter/

divider networks, which produce an output
frequency or count rate that is some fixed fraction of the
original input frequency or count rate. This month’s
""Notebook’" discusses the use of CMOS ICs in such
applications.

4013 and 4027 Flip Flops.

The two most basic counter/divider ICs in the CMOS
range are the 4013 dual D-type flip-flop and the 4027 dual
J-K flip-flop. Figure 1 shows the outlines and pin notations
of these two devices, which each contain two independent
flip-flop stages sharing common supply connections. Each
of these packages can be used to give division ratios of 2, 3
or4,

Q1 g D V+ 31 D V+
ai ¢ b 02 d: b 01
CLK 1 ¢ b G2 ds b a1
RESET 1@ b CLK2 da P cLK 1
DATA 1( y RESET 2 ds D RESET 1
SET 14 h DATA 2 dé b K1
ov d b SET 2 d7 D J1
ds P SET 1

. 4027
Fig. 1. Outlines and pin notations of the 4013 dual D and the 4027
dual J-K CMOS flip-flops. .

A single 4013 ‘D’ stage can be made to act as a
divide-by-two counter by grounding_its SET and RESET
pins and coupling its DATA pin to its Q output,-as shown in
Fig. 2a. A single 4027 J-K stage can be made to act as a
divide-by-two counter by grounding its SET and RESET
pins and connecting its J and K pins to the positive supply
rail, as shown in Fig. 2b. Both of these circuits change state
on the positive-going transition of the input clock signal,
‘which must have rise and fall times of less than 5 uS. The
4013 is very fussy about the shape of its input clock signals
and tends to be rather temperamental in operation. The
4027 is not too fussy about its clock signals and is very
easy to work with.

F
D F Joa O3 out
a 2 ouT K
Fin O—iC F in Ot
s _] s
[} ‘ =
) - A ”F‘“ :
4013 - . 4027

Fig. 2. Divide-by-two counters made from D-type (left) and J-K
(right) flip-flop stages.
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Ripple Counters

Figure 3 shows how two divide-by-two ‘D’ or J-K flip-flop.
stages can be wired in series to give an overall division ratio
of four (22). Fig. 4 shows how three such stages can be
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L—= UL

Fin Qet C

s s
R T ] B
4013 4013
F
V+ 2
1: B

J
K
Fin OmeedC G|
s
B
4
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Fig. 3. D and J-K versions of divide-by-four ripple counters.

L)
4

& o
[=}

of

V+

2]
Loall-n'

a|

X oo O R~

4027

© |m

o

=]

" T
S— 3

o g
=]
S
——e R L

Fin QO &

]
©f
I
=3
w
ol

4013

L,
8
J _—j

O
< -
l—ON|'ﬂ
(=

=
=
*]

n
5
[+]
ol
2]

C

: /VES | =
4R [ ! R
mn

Fig. 4. D and J-K versions of divide by eight ripple counters. P
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.

wired in series to give a division ratio of eight (23). Note that'
each counter stage is clocked at precisely half the rate of (an
octave below) the preceeding stage, so that the clock signal
seems to ‘ripple’ through the counter chain. Also note that,
as is made clear in Fig. 5, the final division ratio is equal to

n, where ‘N’ is the number of counter stages. Thus, four
stages give a ratio of 24= 16, five stages give 25=32, six
give 26=64, seven =128 and so on.

i E F
21 22 n
I— D a l— 5] [s) I——"B a ) T
Fin O—C [o4 = e € )
s s
R__Q R 0 R Q
FF1 FF2 - FFn
{4013) (4013) {4013)

Fig. 5. D version of divide-by-2" ripple counter.

A detail not made clear in the above diagram is that, since
the counters of a ‘ripple’ circuit are effectively wired in
series, the propogation delays of the individual stages in
the counting chain add together to give a fairly long total
delay at the end of the chain. If each stage has a delay of
100 nS and there are ten stages, the total propagation
delay is 1 uS.Consequently, the final output signal will not
change state until 1uS after the arrival of the original input
clock signal that initiates that change of state. The counter
states of the ‘ripple’ type of counter are thus not in pefect
synchrony with the original clock signal and this type of
circuitis consequently known as an asynchronous counter.

4013 and 4027 counters can be cascaded to give any
desired number of ripple stages. When more than two
stages are required it is usually economic, however, to use
a special-purpose MSI ripple-carry binary counter/divider
IC. Figure 6 shows the outlines and functional diagrams of
three popular ICs of this type. ,

" The 4024 is a seven-stage ripple unit with all seven
outputs externally accessible: it gives a maximum division
ratio of 128. The 4040 is a twelve-stage unit with all twelve
outputs accessible: it gives a maximum division ratio of

4096. The 4020 is a fourteen-stage unit with all outputs'
except 2 and 3 externally accessible: it gives a maximum
division ratio of 16 384. '

(b) r +

= ‘e
] 7
(a)
RESET 12 s oz
h 4 —as
op V* 14-STAGE 6 b—
b Q1o CLK ] 14 RIPPLE a7
COUNTER 14}— as
as AND
dc —e MR R
C 9  0sCl l— a10
D RESET OSC 5 : :5 12
b cLk 213
o~ osc 1 ; — a1
b osc 0 3
Sov
1(;
1" 10
47 4Ky C (SETS
FREQUENCY)
15p =
L R
XTAL  (¢) OSC (@ 4 osc

Fig. 7. Outline (a), functional diagram (b), and alternative oscillator .
connections (c and d) of the 4060 fourteen-stage ripple counter.

Fig. 7 shows the outline and functional diagram of a
special-purpose ripple-carry unit, the 4060. This is another
fourteen-stage unit, but does not have outputs 1, 2, 3or 11
externally accessible. The special feature of the 4060 is
that it incorporates a built-in clock oscillator circuit. The'
diagram shows the connections for using the internal
circuit as either a crystal or an RC oscillator.

The 4020, 4024, 4040 and 4060 ICs aré all provided
with Schmitt trigger action on their input terminals and
trigger on the negative transition of each input puise. All
counters can be set to zero by applying a high level on the
RESET line.

" s—a 9 |—ai
702 7 +aQ4
12—Q1 el—a3 5 —aQs5
CLK~—I{1 114—Q2 CLK—I»119 5[04 CLK =410 4 —AQ6
— 3 Q5 6 —AQ7
7stage o[ 23 12.STAGE 1STAGE 13| —qs
2p-—Q6 13
RIPPLE 6—aa RIPPLE RIPPLE
COUNTER COUNTER  4}—Q7 COUNTER 12}—as
s|—a5 134~ Q8 141—Q10
RESET—2 4—asé RESET—11 12—a9 RESET—{1 15F—an
. 1+—012
al—a7 14 (o3 ]}
15p—an 2+—013
1 Q12 3—Qu
7 '

b

L. L.

Fig. 6. Outlines (above) and functional diagrams (below) of three popular CMOS muiti-stage ripple counters.
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FEATURE: Designer’s Notebook

‘Walking Ring’ or ‘johnson’ Counters

An alternative to the ripple type of counter is the so-called

‘'walking ring’ or ‘Johnson’ counter. In these counters, all
counter stages are clocked in parallel and the stages are
cross-coupled so that the response of one stage to a clock
pulse depends on the states of the other stages. Fig. 8
shows the connegtions for making a divide-by-three

counter from two J-K stages and Fig. 9 shows the connec-

tions for making a divide-by-five counter.

F
a } O ;out

V+ Qi

i J;:
4027 4027
mn

Fig. 8. J-K version of a divide-by-three 'walking ring’ or ‘Johnson’
counter.
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Fig. 8. J-K version of a divide-by-five ‘walking.ring’ or "Johnson’’

counter.

- A major advantage of the ‘walking ring’ or ‘Johnson’

.counter is that, since all stages are clocked in parallel, the

outputs of the completed counter are subjected to only a

single stage of propogation delay. Consequently, the

system gives synchronous operation and outputs give
glitch-free decoding.

4018 Divide-by-N Counter

When count numbers greater than four are required, it is
economic to use MS! ICs such as the 4018, rather than the
4013 0r4027.The 4018 is a five-stage ‘Johnson’ counter
that can be made to divide by 2, 3,4, 5,6, 7,8, 90r 10 by
merely cross-coupling its terminals in suitable ways. The IC
features a Schmitt trigger on its clock input line and clocks
on the positive transition of the input signal.

JAM INPUTS v+

r_/;__\
R J2J3J4J5T
|11

: 2 3 7 9 12 16

PRESET p—
ENABLE 10 5 {— Qi
— Q3
CLK  —»414  5STAGE 4 _
DIVIDE-BY-N' ¢ }— O3
JOHNSON |
DATA —47  COUNTER  11}— Q&
) 13— &

RESET ——15 5

Lo

Fig. 10. Qutline and functional diagram of the 4018 presettable
divide-by-N counter.

Figure 10 shows the outline and functional diagram of
the 4018. Fig. 11 gives methods of cross-coupling the 1C
to give division ratios from two to ten. On even division,
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ratios, no additional components are needed. On odd
ratios, a two-input AND gate is required in the feedback
network. This gate can be a single 4081 AND stage, or can.
be made from two 4011 NAND stages.

TO DATA

DIVIDE-BY-2 = &

DIVIDEBY3 = O D TODATA
a2

DIVIDE-BY-4 = Q2 TO DATA
az

DIVIDE-BYS = _ D-> TO DATA
a3

DIVIDE-BY.6 = a3 TOIOATA
Q:

DIVIDEBY-7 = O0 D AT
Ga

DIVIDE-BY-8 = an 5 SRR

Q4
DIVIDE-BY-9= _ TO DATA
Q3

»

DiVIDE-BY-10 = as TO DATA

OR

[: %4011 E

CONNECTIONS FOR DIVIDE-BY.N OPERATION

Fig. 11. Methods of connecting the 4018 for divide-by-two to
divide-by-ten operation.

Fin < 6 i 2 ‘._bounfz
Fin  af— +6 S +6 |y OUT —
Fin  =Jiw— =5 . F10 i OUT —
Fin -)——1’ #10 . - 10 peded 70— OUT fo%E

Fig. 12. Typical examples of division by numbers greater than ten.

Greater-Than-Ten Division

Even division ratios greater than ten can usually be

. obtained by simply cascading suitably scaled counter

stages, as show in Fig. 12. Thus, a divide-by-two and a
divide-by-six stage give a ratio of twelve, a divide-by-six and
a divide-by-six give a ratio of 36 and so on. Non-standard
and uneven division ratios can be obtained by using
standard counters such as the 4018 and decoding their
outputs to generate suitable counter-reset pulses on
completion of the desired count. ETY
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With |.L.P. performance standards and
guality already so wel! established,
any advances in |.L.P. design are
bound to be of outstanding importance
— and this is exactly what we

have achieved in our new

generation of modular

units. |.L.P. professional

design principles remain

I.L..P. modular units comprise

five power amplifiers,
pre-amp which is
compatible with the
whole range, and the
necessary power
supply units, The
amplifiers are housed
and sealed within
heatsinks all of which
will stand up to
prolonged working
under maximum

- the completely
adeqguate heatsinks,
protected sealed circuitry,
rugged construction

- and excellent performance,

These have stood the

" test of time far longer
than normally
expected from

et conditionty __enTh ordinary commercial

modules. So we have
concentrated on
improvements whereby our
products will meet even
more stringent demands
such, for example, as

those revealed by vastly
improved pick-ups, tuners,
loudspeakers, etc., all of
which can prove merciless to
an indifferent amplifier system.
I.L.P. modules are for laboratory and
other specialised applications too.

PRODUCTS OF THE WORLD’S FOREMOST SPECIALISTS
| IN ELECTRONIC MODULAR DESIGN

ALSO AVAILABLE FROM A NUMBER OF SELECTED APPOINTED STOCKISTS
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staying thei

PERFORMANCE MODULAR UNITS

HY5 PRE-AMPLIFIER

The HY5 pre-amp is compatible with
all |.L.P. amplifiersand P.S.U.'s. It is
contained within a single pack 50 x
40 x 15 mm. and provides multi-
function equalisation for Magnetic/
Ceramic/Tuner/Mic and Aux {Tape)
inputs, all with high overioad margins.
Active tone control circuits; 500 mV
out, Distortion at 1KHz—0.01%.
Special strips are provided for connec-
ting external pots and switching
systems as required, Two HY5'
connect easily in stereo. With easy to

VALUES OF COMPONENTS FOR CONNECTING TO HY5 follow instructions,
Volume — 10K’ log. £4.64 + 74p VAT

Bass/Treble — 100K .. linear. | Balance — 5K .. linear.

THE POWER AMPLIFIERS

Dis- Minimum
0%  FeiKHz Model g:‘:z:t tortion | Signal/ g:welry Size Weight | Price +
LOAD-8.0.ON ALL / == F R.M.S Typical | Noise Vo':'z:ge in mm ingms |[V.A.T.
sod  EXCEPTHYA00ATAn . SSs 1 at 1KHz | Ratio
£ : SECY HY30 |15W _ | 0.02% |80dB  |-20-0-+20 [105x50x25 [155  |£6.34
gm A7 into 8 §2 +95p
s g’"‘%’ HY50 | 30W 0.02% 90dB -25 -0 +25 |105x50x25 |155 £7.24
%001» ] into8 2 +£1.09
4 HY120{60W | 0.01% 100dB -35 -0- +35 [114x50x85 [575 £15.20
into8 §2 : +£2.28
o5 1 3 3 636 % %0 %0 HY200| 120 W 0.01% 100dB 45 0-+45 [114x50x85 (575 £18.44
GJTSUTPONER-V&TTSH.MS into 8 Q i £277
HY400| 240 W 0.01% 100dB 45 -0- +45 |114x100x85 {1.156Kg [£27.68
into 4 §2 +£4.15
Load impedance — all models 4 - 16 "
Input sensitivity — all models 500 mV
tnput impedance — all models 100K
Frequency response — all models 10Hz - 45Hz - 3dB
- NO QUIBBLE
THE POWER SUPPLY UNITS : 5 YEAR GUARANTEE
. PSU 30 15V at 100ma to drive up to
1.L.P. Power Supply Units are five HY5 preamps  £4.50 + £0.68 VAT [EEUNEUNZIIV RN

designed specifically for use PSU36 for1or2HY30's £8.10+£1.22 VAT ALL ORDERS
with our power amplifiersand PSU S50 for 1or2HY50's £8.10 + £1.22 VAT

are in two basic forms — one PSU 70 with toroidal transformer for 1 or INTEGRAL

with circuit panel mounted on 2HY120's £13.61+ £2.04 VAT HEATSINKS
conventionally styled trans- PSU 90 with toroidal transformer for

former, the other with toroidal 1 HY200 £13.61 + £2,04 VAT BRITISH DESIGN AND
transformer, having half the PSU180 with toroidal transformer for MANUFACTURE
weight and height of con- : 1 HY400 or 2 x HY200

ventional laminated types. £23.02 + £3.45 VAT FREEPQOST SERVICE
—see below

% ALL U.K. ORDERS DESPATCHED POST PAID Femmmm———m———— =
HOW TO ORDER, USING FREEPOST SYSTEM | Ploase supply .. .mvv vt s

Simply fill in order coupon with payment or h ;

credit card instructions, Post to address as oo Total purchase price £. . .. . v e e I
below but do not stamp envelope — we pay 1y enclose Cheque ] Postai Orders [J International Money Order O
postage on all letters sent to us by readers of X ]
this journal, | Piease debit my Account/Barclaycard AccountNo. . . . .. ... ..

, § Bara e e — ¥
"N N - TSt .
]
ELECTRONICS LTD. o .

FREEPOST ‘4. Graham Ball House, Roper Close,
Canterbury, Kent CT2 7EP. boSignature. . . . .0 e o = b cuy -
Telephone (0227) 54778 ToEMOBEZE0 o« 4 o L epepmst e Ekeds o , _
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Dave Raven looks at the High Street discount war and suggests

how you can spend £2500

discuss in the annals of a high technology
magazine.

However, it does have a special relevance to ETI,
since we are not against a bit of discount, but more
important, the discounting of electronic goods is directly
related to the subject of high technology. With 17%
inflation, in what other field can you predict with con-
fidence that prices of certain manufactured goods will fall.
This ironic contradiction of market forces is brought about
by the rapid development of micro-chip technology. Pro-
ducts which contained two components are quickly
reduced to one, assembly operations are halved producing
double the output, which effectively reduces the price.

This is clearly very confusing to consumers of these
goods, but conserve your energy worrying about it, since
the customer is on a winner. The man'to spare a thought for
is your local High Street retailer of electrical goods and,
of course, the local jeweller. Cast your mind back to
1964 before the end of retail price maintenance. For years
it was simple to place an order with a firm of reputable
wholesalers who promptly deliver a mixed variety of stock
items which are marked up with the usual standard profit
margin and proudly displayed in the window, end of selling

H igh street discounting is not a topic we normally.

job. Customers came streaming in, picked up the goods \

and paid him his profit, thank you kindly. No point in the
customer shopping around, since everything costs the
same in all the shops. B

Then, at a stroke, Mr Heath removed retail price mainte-
nance, making it illegal for a manufacturer to dictate at
what price his goods must be sold. In addition, our
membership of the common market introduced further
legistation forbidding any form of price rigging by a
manufacturer. This resulted in one recent case where a
company was fined nearly £200,000 by the EEC for its part
in a breach of these regulations. _

The effect of discounting on small traders was severe.
However, they were afforded some protection by
manufacturers who have blatantly broken the laws, but
now, in addition to the normal type of discounting which
usually works by operating on a smaller profit margin,
cutting out the wholesale operation and going for a high
turnover, we have the introduction of a fast moving
technology which causes discounting of a new kind. This
threat protects no one including the large multiple sup-
pliers, as it takes them so long to select a product and

46
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MASTER OSCILLATOR

Fig. 1. The difference in oscillating frequency between the master.
oscillator and auxiliary oscillator is computed line {a).

TIMING RATE o
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’ MASTER OSCILLATOR ~\

Fig. 2. The straight line (a) obtained by computation is squared and
compensated for through a microprocessor in the circuit curve (b).
The sum of curve (b) and the characteristic curve for the master
oscillator is computed to form a straight line, which is not affected
by temperature change.
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promote it. Also, their buyers are not up to date with the

technological changes. We now have a situation whereby

the farge chain stores who have grown to fame on the bulk
purchase of items which are then distributed throughout
their retail outlets, suddenly find that the electronic clock,
-watch, TV game, etc. selected for promotion in May or
June is out of date and over priced by Christmas.

The effect of this during Christmas 1979 was clear to
see. Apart from brand leaders such as Casio in the watch
field there was little choice in the multiple stores. The shops
that i did see selling unknown brands of electronic watches
were grossly over priced and the product was out of date. It
is obvious that buyers have been very cautious in their
purchases of electronic products, probably hoping that
soon there will be some sort of price stability.

The future for the small retailer in all of this looks very
bieak. First he suffers a loss of trade due to discounting and
now he suffers further losses because his wholesaler
supplies him with out of date products at too high a price.
The only way around this one, | am afraid, is for him to get
his jacket off and run round to the wholesaler/importer and
see what is going on. Probably he should travel wider for
his purchases {even to Hong Kong if necessary).

For the big retail chain more misery is on the horizon,
since the price rigging and cartel type operations which
have been in existence are soon to crumble. The relevant
government department has already invited companies
which practice discounting such as Argos, Comet and
Tesco to submit evidence of manufacturers that are
refusing to supply them, because they discount. With an
impending retail trade depression it seems certain that big
battles lie ahead in the High Street and of course Mr.
Consumer is smiling all the way to the Bank.

The loss of small local dealers for consumer electronic
goods is obviously not to be welcomed, since their small
size and flexibility usually provides an efficient after-sales
service. In the case of jewellers selling quartz watches |
think they have already shown that these are not suitable
places from which to buy. Their profit margins are much too
high for a product which thrives on low profit margin and a
fast turnover. The servicing is minimum and a central
service centre can service a large group of stores very
efficiently and batteries, etc. can always be fitted at local
level. )

To try and forecast the future for the retail trade in
consumer electronics is not easy, but it looks certain that
the large multple stores will have to look closely at their
buying methods and probably work closer with the very
companies that are setting the price structure for micro-
chip goods in the UK.

One company | know, whose name | would not divulge
even if you inserted hot watch batteries up my nails, has.
increased its turnover by 20 times in three years and is all
set to start discounting on the discount, so watch out
Woolies. ' ,

N o

Slimming Time

Af you are not worried by the news that the Japanese are

predicted to be big in making aero engines then you should
. be, since that is about the last major piece of technology we
are still any good at. In addition to this, the sight of the
latest Seiko version of an electronic watch is enough to
make you give up and go home if you happen to be a watch
designer. Styled in their usual superb way, these latest
slimline models are as thin as some watch bracelets, which

.makes them look aimost tasty enough to eat, let alone wear:
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on your wrist. The 18 carat gold digital man’s watch
measures a total of 1.79mm in thickness overall. The watch
module is a mere 1.38mm thick including battery.

The analogue version is 18 carat gold and also only
1.79mm thick overall. The price for both models is slightly
thicker than average, a real snip at £2500 each. Accuracy
of Seiko watches has been improved using a traditional
electronic technique of twin quartz oscillators for a tem-
perature compensating circuit. The pair of crystal oscilla-
tors have different temperature characteristics and each of
the crystal oscillators are oscillating independently. The

temperature change is detected and this is then compen-

sated for using a microprocessor which in turn corrects the

-watch accuracy, thus achieving an approximate accuracy

of plus or minus 10 seconds a year. =N

CORK

WITHOUT THAT COMPUTER
YOuRE NOTHING ..... .-
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- HAND HELD GAMES

Mattel Space Alert £15.90
Mattel Auto Race
Mattet Soccer
ENTERPRISE 4 in 1
3 Games and calculator in one

Electronic Mastermind

U.F.0. Master Blaster

Amaze-A-Tron maze game - . .. £18.95
Touch Me by ATARI ilike Simon) £26.95
Football two players) £24.95
ZAP missile game

DIGITS like Mastermind)

DESTROYER b
ALL GAMES HAVE SOUND EFFECTS
EXCEPT MATERMIND AND DIGITS

The latest from theru.s.-A.

PINBALL WIZARD

* Still available *
Featured in Nov. issue of E.T.1.
Home TV Game — B/W Kit

Basic Kit £28.90 B

Contains everything except box and con-:
trols

Box & Controls — £6.50. Mains Adaptor

— £3.90

Play 7 games with 4 options on each

game
4-Pinball games 2-Basket, 1-Breakout

Versatile car alarm kit
See review in Hobby Electronics
November -
CHROMA CHIME 24 tune door chimes kit
£10.50 Built £15.95
C.B. Aerials and Accessories :

CHESS COMPUTERS
ETC.

STAR CHESS T/V Game

DATABASE Prog. T/V Game §
o NEW £89.95
CHESS CHAMPION 6 Level .. £54.95
CHESSMATE 8 Level
CHESS CHALLENGER 7 .. .. £99.00
CHESS CHALLENGER 10 .. £160.00
VOICE CHALLENGER ~ NEW £230.00
‘BRIDGE CHALLENGER NEW £290.00
CHECKER CHALLENGER 2- .. £54.00
CHECKER CHALLENGER 4 .. £90.00
ATARI Video Computer ... . £159.00

'ZODIAC Astrotogy Computer !
NEW £34.95

s &

Catculators

NEW £59.95;

GOMPUTERS — Home,
Business etc.

PET 8K £632.00:
PET 16K New Keyboard . . . £776.00,
SORCERER 8K . £741.50'
SORCERER 16K . £874.00;
'SORCERER 32K .. . £987.75
SUPERBOARD 1i 4K £216.20
UK101 Kit 4K .. £228.85
Built 4K

NASCOM 1 Kit

Keyboard, VDU, Floppy Disc, 16K all in
one

PRINTERS: FLOPPY DISC: BOOKS

S.a.e. Enquiries. Pledse allow up to 21 days for delivery

61 BROAD LANE, LONDON N.154DJ
01-808 0377; Eve 01-889 9736

BUILD YOUR OWN METAL DETECTOR |
VLF/TRVGO/TR IB/TR BFO . ..

Pre-aligned search heads — test equipment not
required. Literature available in return for SAE.
Manuals and parts sold separately: write or
phone for price. Export welcome: write for

Shadow VLF/TR. The worlds
most advanced metal detector in
kit form. Full discriminatiion;
rejects nails, bottle caps, .
Aluminium foit and ring pull 1abs! Full

ground effect exclusion over normal or

high permeability soils. 4 modes —

deepseeking VLF plus 3 TR dis-

criminating ranges| Instant tuning recalt

wa push button memory circuit. vari-

able sensitivity and volume controls.

Built-in spaaker, headset jack, and meter for discrimina-
tion and battery check tunctions. Long life from
inexpansive batteries. Fully adjustable shaft; length and
head angle. Waterproof head, capacitive and thermally
shielded. Complete kit as described in ET).

Only £85 + VAT (post & pkg. £1.60).

Hardware only. Shell, $/Head, PCB, Case. £44 + VAT {post & pkg. £1.50)
FREE FOR PURCHASERS OF COMPLETE KIT: Details and parts for extra switched function which
sounds the tone for good & bad or just good finds when in discriminating mode!

Shedow TR/ 18 (ilustrated). A true transmit receive/ induction balance detector at a budget price for
anyone wno goesn { neea discrimnation. ‘Waterproof and thermally insulated search head. Good
sensitivity. Built-in speaker and headset jack. Complets kit £25 + VAT (post & Pkg. £1.50).
Shadow TR/VCO. An advanced version of the TR/JB. Use as a sensitive 1B machine or switch to VCO
mode whea the sound changes to a vary‘mg_ pitch, n|\9wing_ easier use over minegralised ground and
enabling detection of negative, high permeability anomalies. Kit price £29 + VAT (post £1.50).

¥ng storeo for all models £8.90 + VAT {post paid).

BFO model. A very detailed bly manual end pr d coils make this an ideal first
project. Simple high efficiency circuit. Full size (Nota toy) but weighs only 300gms {10.502s) with batiery!
_FREE STETHOSCOPE HEADSET with every order. ALT3 kit: £12 + VAT (post £1.50) Padded high Z
hegdphones £4.60 + VAT (post paid).

Shedl Kit. Consists of the (hard to find) hardware items, for detectors of your own design. Fully adjustable
shatt with handie, search head mouldings (int. diam. 185mm) with hinge assemnbly, special clips to mount
your own contro! housing (any box is suitable). Completely taliic an illed. With b

instructions £8.25 4+ VAT {post £1.50).
{ET1). 1 Green Lane

_ALTEK oo,

Order by post or phone (24 hours). Access & Visa Cards quote number. Cailers by appointment only please.
Phone (093 22) 44110 anytime!
- ——

real deal from
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MOBILE
MICROELECTRONICS

We have managed to "‘persuade’’ oneé of the
country’s leading motoring journalists into
writing a feature for us. He will be taking a look
at the impact electronics has been making on
the world of automotive engineering and some
of the advances we can expect in the next few
years.

Already we have cars (if you can afford them)
like the Aston Martin Lagonda that are almost
completely computer controlled, is this the
shape of cars to come? We think so, find out all
about it next month.

PETTING IT TOGETHER

Rick Maybury's latest report from the west
coast of America comes from the Commodore
factory in Silicon Valley California where the
famous PET computer is assembled. The PET is
probably the best known of all the minicom-
puter systems and Commodore have lost no
time in carving out for themselves a very large
slice of the market, find out why next month.

TOUCH SWITCH

v
5

e o

‘How would the world of amateur electronics
exist without the ubiquitous touch switch? How
have we got the nerve to publish another?
Simple, they are easy to build and are a really
great introduction to electronics.

Add a touch of class to your projects with next
month’s super design. Featuring novel circuitry
and using only two inexpensive ICs with
genuine capacitative operation we feel sure this
one is going to be a winner. Ten channels are
available and any one may be selected under
fingertip control. Full constructional details next
month. We know that you won't want to miss it.

PSU MODULE

To complement the 25 watt power ampilifier-
module we have designed a purpose-built PSU.
The power supply to be described next'month
will happily drive two 25 watt modules (with
some to spare) and will still be relatively cheap
and easy to build.

SHORT WAVE RADIO

Have you ever wondered why there are so few.

designs around for really simple SW radios? We -

think it's because most designers are a bit afraid
of RF circuitry. After all digital equipment is so
easy to design, most of the hard work has
already been done by the IC designer.

So, we at HE have girded the loins, put our
noses to the grindstone and come up with a
really first-class design for a SW radio. We
won’t promise it'll cover 27 MHz (after all,
there’s not much to listen to, is there?) on the
.other hand it just might. Miss next month’s
copy and you will never know.

25 WATT MODULE

Here we have Keith Brindley putting the finis-
hing touches to the prototype of the 25 Watt
modular Amplifier for next month’'s HE. The
final design will be built on a PCB and should
set a new standard in medium power
amplifiers. This project should be ideal for use
in a home-built stereo system. Although we
haven’t published a purpose-built pre-amp it
will happily work alongside the Tantrum pre-
amp and virtually any other design, depending
of course how far you want to go.

By using readily available components it

should cost appreciably less than the commer-

cial modules on the market. -

To save you the trouble of finding a suitable
PSU design we are publishing one designed for
the job.

:

The March issue will be on sale

%ebruary 8th

The items mentioned hére are those planned but circumstances may affect the actual contents
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GHROMNSONIGH (T3 0T Y g

56 FORTIS GREEN ROAD MUSWELL HILL LONDON N10 3HN 8x2114
TELEPHONE 01-883 3705 01-883 2289 ' ONLY

your eoundee! eonneelion in the world of eomponente £35+ VAT
A — ' ‘ INCLUDED FREE
i Now AVA“-ABI-E Sample tape with extended

Low cost computer in kit form fRBatiis Soide; megitoy gnd

disassembler

U K 1 01 Price includes RF modulator and

power supply

NO EXTRAS NEEDED ABSOLUTELY NO EXTRAS
SIMPLY HIT NEEDED

RETURN’ AND Go Also available ready assembled,
N . tested and ready to go
"R only £249 + VAT

August to November ' 79

Build, understand, and

x, -3

Demonstration At Our Shop Kit price programiyeuniown
, only £199 +VAT computer for only a
(entg_r ~through stationqrs_) . : : small outlay
AVAILABLE SOON :
COLOUR ADD-ON CARD -

Enables you to choose your foreground, the background colour anywhere on the screen. Flash any character on the screen at will. Full
documentation and parts in kit form. Phone for details.

STOP PRESS

The latest edition of our 'STOP PRESS' is now available, and contains an up-to-date price list showing all the items that we stock. Just send an
S.A.E. or phone for your FREE copy. Our catalogue is still available and if you're one of the few who haven’t got a copy, order your FREE copy

Dynamic RAMS -+ - | CA3046 85! PLUS s R 126 S8 /415279
3.00 | CA3063 : Superboard Il -12§7418126 7415283
4027 . T 2.00| CA3075 : 7418132 7415289
4050 (200ns)  2.50 2.08 | CA3078S 1. only £188+ VAT .14 7415133 .39 [ 7415290
4050 (350ns)  2.38 2.77 | cA3080 .87 ['LM3065N .60 | SN76660N 78] -141 7415136 .36 | 7415293
4060 (300ns)  2.38} 4.13 | CA3080E "1 LM3900N .50 | SN76666N .1817415138 7415295
4116 8.74’ .00 CA3081- . LM3906N  1.00 | TAA263 .19] 7418139 7415298 1.1
6.93 | CA3082 . LM3909N ° .68 | TAA320A é 1817415145 .97 { 7415348 1.3
Stk RAMS 5.08 | CA3086 LM3911N 10| TBA120S : 7418151 .81 | 7418352 1.04
2102A 1.18° : CA3089 M252B1 AA  7.50| TBA23% ! ,0.18}74L8153 .62 | 7418353 0.92
2102A-2 1.16. Baud Rate CA3090Q " M253 Bt AA  7.96 | TBA520Q 0.18§74LS154 .30 | 7415362 4.21
2111A1 1.70'| Generators CA3097E .| MC1310p 1.00 | TRA630Q 0.18} 7415155 .72 7415365 0.47
21124-2° 1.83 [ MC14411 6.87 | CA3123E . MC1312P 1.86 | TBA540Q 0.37} 7415156 .7297415366 0.47
21002 1.16/| MM5307 9.38 [ CA3130E . MC1314P 3.38f TBA550Q 0.85) 74L5157 .57 | 7415367 0.47
2114 . 57| CA3140E MC1316P 6.50| TBAS60Q 0.18{74LS158 .57 | 7415368 0.47
4035 (1000ns} 1:07:} UARTS CA3160E MC1327p 0.95| TBABS51 0.18{ 7415160 .09 7415373 0.78
4045 (250ns)  6.16 | AY-5-1013 3.85 | CA3600€ .69 | MC1330P 1.00| TBA750Q 0.18] 7415161 .69 | 7415386 0.36
5257 (TMS4044)| MM5303 5.04.| |cL7038A 3.57 { MC1350P 1.20| TBASOO 0.18|741S162 | 1.18( 7415393 0.84
6.83 | TMSB01INC  4.30 | |CL8038BC ] MC1351P 1.20] TBAB10S 0.18} 7415163 .69 | 7405668 117
6810 3.03 1CLBO38CC K MC1352P 1.38; TBAB1OAS 0.18] 7415164 .08 7415670 1.7
1777120 d MC1376pP 1.73| TBA820 0.18] 74LS165
ROMS 2 LF351N ? MC1445L 2.95{ TBA920Q 0.18]7415166 i
2513 (UC) . 6.2B LF356N .80 | MC1456CG  1.75]| TBA9S0Q 0.26 | 7415168 . 8 x4116
2513 (L.C.) 6.25 LM30 1AH MC1458CP1  0.46] TCA270Q 0.26{ 7415169 . o
MM5230 4.62 LM301 AN | MC1495L 5.98 | TCA730 0.23}74LS170 . :
LM307H . MC1496P 0.76{ TCA740 A 0.23} 7418173 ' £49 50
cpy y LM307N .43:| MC3302P .65 | TCA940 d 0.18 745174 R
6800 6.01 [yatagrated Circuits | LM30BN .95 | Mc33aop 1.20 | TDA1054 . 0.65] 7415175 0.97
8080 5.08 | 7038 pin) 0.95 | LM308 . 0. MEM780 2.48{ TDA1327 i 0.81] 7415181 z.71
9900 26.05 1 709 (g pin) 0.35] LM318N . NE531N 1.00 | TDA1352 1. 0.81] 7415188 0.44
280 9.00 | 709 (14 pin) - 0.38 | LM319H .25 | ‘NES40L 2.97{TDA2020 ! 0.81]7415189 2.08
6502 8.50 | 709 (1099) 0.45 | LM322N .87 | ‘NESSS5N 0.22 | TLO72CP " 0.18| 7415180 0.86
N— 710 8 pin  0.36 | (M324N 50 | NES56N 0.60 | TLO74CN i 0.18 74153191 X 21L02
il 710 (14 pn)  0.38] LM339N 0.60 | NES6ON 3.25| TLOB1CP r 0.18) 7415192 1.04
A 5.16 | 710 (T099) 0.45 | LM348N 0.80 | NESG1IN 3.95 | TLOB2CP 0.95 0.33 7415193 1.04 8 for
2708 6.26 | 719 (14pn)  0.40| LM370N 2.90 | NES62N 3.95 ] TLOB3CP 1.05- 0.27| 7415194 0.86
2718 24.00 | 711 T099)  0.87 | LM371H 2.05 | NE5G5N 1.10| TLOBACN 1.15 0.40 (745195 0.97 £8.50
739 {14 pin)  1.80 | LM373N 2,90 NESEBN 1.20 | UAA170 1.98 0.27 | 7415196 0.97
T.V. Controller 741 (8 pin) 0.18'| LM374N 2.90 | NES67N 1.36 | UAA180 1.98 0.27|74L5197 0.97
SFF9B364  14.88 | 741 (14 pin)  0.38 | LM377N 1.75 | SAA1024 3.40 | ZN404 0.80 0.78(7415221 0.92 16 for
741.(T099) 0.42 | {(M378N 2.06 | SAA1025 4.85 | 2N414 0.80 0.81|7415240 2.08
Buffers 747 (14 pin)  0.70 | LM379S 3.75 | SL414A 1.90 | ZNA17E 1.90 0.27| 7415241 2.08 £14.50
74365 0.52 | 748 (8 pin) 0.33 | LM38ONS 0.85 | SL440 290 | ZN423T 1.05 0.57]7415242 2.08
74366 0.52 { 748 (14 pin)  0.45 | IM380ON 0.76 | SD600OV 2.98 | ZN424E 1.15 0.97|74L5243 2.08
74387 0.52 | 748 (T099) 0.48 | LM381N 1.45 | SN75491N 0.75 | ZN424P 0.80 0.69|74L5245 2.50 32 for
74368 0.62 | 753 (8 pin) 1.50 [ LM381AN 2.50 | SN76492N 0.85 | ZN425E 3.75 0.60| 7415247 1.09
811595 0.86 | AY-10212 6.80 | LM382N 1.20 [ SN76001N 0.95 | ZN458A. 1.36 0.81 | 7415248 1.09 £26.50
811596 0.70 | AY-1-5050 1.90 | tM386N 0.78 | SN76003N 1.98 | ZN459CP 2.73 1.16{7415249 1.09
811597 0.88 | AY-1.5051 1.45 | (M387N 0.85 | SN76008K 1.60 | ZN1034E 0 0.32} 7415251 0.96
811598 0.70 | AY-16721/6  1.95 | LM389N 0.95 | SN76013N 1.40 | ZN1040E 5 0.32|74L5253 0.92 64 for
8728 1.90 | AY-3-8500 5.00 | LM725CN 2.25| SN76013ND  1.40 [ZN1066E 5 0.32| 7415257 0.92
8128 1.90 [ AY-5.1224 2.40 [ LM1303N 1.00 | SN76018K 1.50 | ZNA116E 4.95 0.327415258 0.92 £49.50
ar95 1.57 | AY-5.3607 4.15 | LM1808BN 6] SN76023ND  1.30 | ZNA134J 26.95 0.32 7415259 1.39 -
8796 1.7 | AY-5-4007 1.10 | LM1B12N SN76033N 2.00|. : 0.69| 7415261 LX) Al excluding VAT
8187 1.57 | CA3036 1.10 | LM1820N .00 | SN76532N 1.55 0.72|7415266 0.37
8198 1.67 | CA3045F 1.40. LM1830N 1.98.] SN76544N 1.251 . 7415124 1.3947415273 1.70
All prices are EXCLUSIVE of VAT. Postage end packing 30p (computars charged st cost). CALLERS WELCO!JE. Hours 9.00 am-6.00 pm (snter through stationers). TRADE

snd EXPORT inquiries welcome. Phone your orders through our ORDER-RING line quoting your A or Y ber (Min. tel order £5).
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Ron Harris brandishes his safety raiser at a dust bug and has

news for Audiophile Amp fiddlers

is a strange thing but the higher quality record deck you
T have, the more attention needs to be lavished upon it to

keep it happy and operating. Not for the real/ hifi
enthusiast the arm that raises itself from the groove after a
hard side’s tracking, thus liberating the ear from the repetitive
click with which all composers, modern or baroque, somehow
seemed to end every recorded piece. Oh no, it's not that easy.

It is only, apparently, upon the semi or totally automatic
machines which populate the foothills surrounding peak-fi that
such cantilever bending mechanisms are to be found. To be
sure in the past couple of years’ operation has moved ever
more toward a gentleness suitable for the most compliant of
stylus carriers.

Alas, though, noses still head rapidly skyward at a sniff of
automation.

Not that there have not been devices marketed to add a
refined touch of convenience to the first division decks before.
There have. Never successfully enough, though. Anyway, wan-
ting both my cake and digestion of it, ! purchased myself the
latest of this line, the Audio Technica “Safety Raiser’’.

Before we go ANY further, | absolutely refuse to make so

much as a single pun around that name. Whatever biade at AT

thought it up can keep his giggles to himself! | will simply
applaud the sharp edge of his wit.

With anything resembling justice this beautifully engineered
little device would sell a million. It looks superb and the action
is so smooth and gentle that even the most hidebound purist
must begin to question the value of listening to the run-out
groove,

Lift-off

The trip lever is positioned so that it lies in the path of the
pickup arm as it swings across at the end of the side. Once
touched it leaps back out of the way, magnetically releasing
the damped action platform to rise up and take the stylus
away from all this, so to speak.

The required force on the trip lever to achieve-this is so
minute that it could not possibly be said to interfere with the
arm anymore than would a passing butterfly breathing on it.
Before fitting it | spent a good half-hour with the thing in the
middle of my desk trymg to touch the trip lever, without
triggering the arm lift.

One thing’s for sure — | ain't no butterfly, passing or other-
-wise. A big kid maybe, but butterfly no. Ah well, mine is not
todoandfly...

In use the Raiser is a delight, although positioning it could
prove a problem in some cases. | had a devil of a time persuad-
ing it to sit under an SME { | | such that it avoided the edge of
the turntable, but reached the arm when it went for it,
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Yellow trip lever Lift arm

The little safety raiser in situ,
i.e. stuck under the SME III,
and what all the bits are for!
The yellow lever is the one
which the arm contacts on
its way across the LP. thus
triggering the action.

Thumbscrew

Adhesive

" The height adjustment must be tightened up solidly, since
you have to push the platform down after every operation and
if you haven't tightened the screw enough .

Anyway, it's not often you can spend as httle {circa £11)

“ on the hi-fi and get such a welcome return, After all —admit

it, oh ye followers of the holy musicality, there are times when

-you simply cannot get to the deck at once — aren’t there?

No? Hmm . . . you're more dedicated to this hobby than |
thought. Didn't Daddy ever take you aside for a little talk .. .2 »
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prey!

Above: the Decca record brush in ac-
tion. Note the earthing wire snaking
away in the background.

Brush Up On Carbon .

While | was meandering around the local audio emporium in
search of the Raiser, | promised myself 1'd finally replace my
ageing Dust Bug — which is now so old it has a good claim to
have kept the Magna Carta records clean.

After a deal of bewilderment in the face of the veritable

horde of appliances vended to trail a brush across an LP, |
settled on the Decca version as potentially the most useful.
Despite the varying claims for all these contraptions, their

aim is usually identical. The purpose should be to sweep the

grooves just ahead of the stylus, picking out any debris lurking
therein to prevent it gathering around the diamond and suffo-
cating its tracking ability.

Decca claim a static removal ability too, as do droves of the
others. The bristles of the brush are conductive carbon fibre
and an earth return lead is provided to attach to the deck
earth. The scheme is that any local static charge will be groun-
ded by the passage of the brush before the pickup reaches it.

Besides all this | simply thought the Decca was a nice look-
ing little device and a bit more individual than most.

Since {’ve been using it | can report a definite drop in per-
ceived surface noise, quite dramatic at times in fact. It seems
that earth path does lead somewhere after all.

The device has been around a while | know, but has pro-
bably been buried under a mound of similar offerings from
beyond the edge of the Empire in a lot of shops.

It deserves better! It works very weli indeed — at least give
it a look over next time you’'re browsing around, the brush-off
would be un-just!

i ® .
Audiophile Amp
Amongst the many bits of paper with stamps on that that
funny little man with the fiat cap (and head?) keeps dropping
all over our floor every morning has been some correspon-
dence on the Audiophile amp.
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Left: the Raiser awaiting its

Right: circuit diagram of the low
impedance driver circuit for the
Audiophile Amp.
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c1 cz
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- BC547, BC548, BC548. BC5ST7, BCEE8

PARTS LIST

Resistors — All W, 5%

R1,2,6,7 100k

R34.8.9 1k

RS 10k

Capacitors

€13 1uf 35V tantalum
e 200 35V electrolytic
Semiconductors

ZD1 5Y1 400mW zener
Q104 BCS47, BC107 ete.

It seems that some fickle fiddlers out there are using the
power amps of this superb design, but not the pre-amp. Tsk,
Tsk terrible people. Anyhow this may just cause problems,
Qur pre-amp was designed as a low impedance driving source
for the power amps, the input impedance of which varies with
frequency from a few kilo-ohms at extreme LF to hundreds of
ohms at the top end.

If you go driving this with a high impedance output, the
amplifier will load down the driving current at HF, causing
distortion. With a low output impedance pre-amp (50R) no
symptoms need be expected. However it is for the rest | speak
these words of doom,

As there is no chance of anyone out there abandoning the
idea of separating the Audiophile system, it falls to us to do
the decent thing and provide a low impedance driver which
will allow greater compatibility with the universe in general.
The circuit given here will do just that.

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980
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e ——— o
CHANNEL A 'CHANNEL B ,
EARTH INPUT +10 TO +50 V INPUT EARTH Output is derived via the optional blocking capacitors C2

CHANNEL A
EARTH OUTPUT

CHANNEL B
EARTH OUTPUT

Above: component overlay for the low impedance driver circuit.
The PCB is to be found hiding with the rest of its kind.

It consists of two emitter foilowers, Q1 and Q3 with con-
stant current generators in their emitters. Both the latter share
a common reference, ZD1, which feeds the bases of Q2 and
Q4, setting their emitter voltages at 4V4,

These transistors will always pass the exact amount of
current required to maintain that emitter voltage, regardless of
supply voltage. The constant current generators are to limit
supply current and dissipation of the emitter followers when
used with a high supply rail. It also lowers output resistance.

.and C4, which can be omitted if our modules are ALL you're

driving with this buffer, but as we don’t trust you . .. .. Fit
them if any other equipment at all is to be linked to the cir-
cuit. Replace the C1 capacitor in the power amp with a 220u
(35V), with positive lead towards the input, if you leave out
the blockers.

We've provided a PCB layout which we would advise using,
and be careful with earthing arrangements — use the signal
earths wherever possible.

Trailing Trailers

Next month I'm taking a look at some of the best of budget
hi-fi. A heated conversation arose here some little while ago
about just what level of fidelity could be obtained for £300
or less.

Everyone had their own ideas and tastes. Trouble is some
of the combatants showed a deplorable fack of taste — would
you believe not ali of them had the sense to see that Felicity
‘Kendal is the most beautiful woman in creation. Given that
obvious blind spot in their make-up how can one possibly
listen further? p

| went ahead and assembied my £300 system despite the
heathen howling hereabouts, and am presenting the results
next issue.

I must confess there is one component | am not entirely
happy about, but the amp and cartridge are real gems and
together barely cost £100. T

Tl NEEDS
You!

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980

ETI- is seeking to expand its staff once more and we
are looking for a Project Engineer to join our ranks.
In order to complement existing staff skills within
our organisation we expect that the successful candi-,
date will have had some experience with MPU based
designs. He need not have been a specialist.

Our Engineer will be designing and testing
projects for the magazine — and writing them up!
This is the easiest part of the job and has caused no-
one any problems yet, even though -none of our
existing staff were journalists prior to joining us.

We are flexible as to age and salary, but ima-

:gine that the successful applicant will be paid around

£5000 p.a. — more for someone exceptionally quali-

fied for the job.
Applications,

addressed to :

including a C.V., shouid be

The Editor,

ETI Magazine,

145 Charing Cross Road,
London WC2H QEE.

Please mark your envelop “Project Engineer’’
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ELECTRONICS & TIME CENTRES

'6 digit. 11 functions.

| date, day of week.

'§ Splitand lap modes.

QUARTZ LCD

11 Function
Slim chronograph

i34

Hosrs mins  secs

g [Hm

Month date day ®

O:00p0

Min secs 1/101/100
Hours, mins., secs., day,

1/100th, 1/10th, secs.,
10X secs, mins ,

Price bnlf i

£9.95

Back-light, auto calendar.
Only 8mm thick.

Stainless steel bracelet

and back Also available
justabl SOLAR
Adjustable bracelet. CHRONGGRAPH

Same day despatch M9 — Price £11.85

M3 Frice includes POST & PACKING

{auAarTZ LCD

ALARM

With snooze alarm

2305

Hours  mins secs
.

H YT

Month  date  day

7:30r

6 Functions plus Alarm:
Conference signat,

5 minute snooze alarm,
Conference signal sounds
4 secs., before main alarm
1o give advance warning
and an option to cancel.
Snooze sounds 5-mins.,
after main alarm and is
always preceded by the
conference signal.

k-

Same day despatch

Price on'Iy

£9.95

M4 price includes POST & PACKING

QUARTZ LCD
ALARM
CHRONOGRAPH

With 12/24 disptay

e T

A g

T

Hours  mins secs
E { L’ e
' T - Mo ORTEER &
Month date  day
i
O:00n
Min sec  1/10th
1:3lr
I -JUA o
Alarm Price only

£13.95

Same day despat;:h

Hours. mins. secs, day of
week. Month, date, day of
week, alarm, hour, mins,
a.m./p.m. 24 or 12 hour
display mode. Alarm test.
Chrenograph, lap time, stop
watch 1/10th secs.

. Also svailable
SOLAR ALARM CHRONO
M7 — Price £17.95

M16 price includes POST & PACKING

QUARTZ LCD
Lady’s Day Watch

Hours, mins, secs, day, date,
back light, auto calendar

i3l

Hours mins
’ T
' ' Fassty
Month date
=
L ]
Secs

Fully adjustable bracelet only
25x20mm and 6mm thick.

QUARTZ LCD

g 1}

Hours mins
"Month date
-
-
E Secs s

Hours, mins, secs, day, date,
backlight and autocalendar
Bracelet fully adjustable to suit
all wrists.

State gold or silver finish

Only 25x20x6mm

M ‘ 8 Same day despatch

Lady's cockta“ Watch fwitha very thin bracelet

Beautifully designed

W

3 |

i/ ilg

o I
o

£

Priceonly © =%

£‘ 4-95 P&P included

Metac Guarantee a1 Metac pro-

ducts carry 12 months guarantee and we
also refund your money if not satisfied
with our goods or service in the first 10
days. Metac's well-equipped service cen-
tre minimises service delays. Please note
we do not delay your order to clear che-

ques.

Yelephone your order using
Barclaycard/Access
Number on

Silver or gold. Price only

M‘s Same day despatch £7. 95 P&P included
HANIMEX
Electronic

LED Alarm Clock

Features and Specification:

Hour minute display. Large LED display with p.m. and alarm on
indicator, 24 Hours alarm with on/ off control Display flashing
for power loss indication. Repeatable 9-minute snooze. Display
bright dim modes control. Size: 5.15 x 3.93"’ x 2.36"*
(131mm x 11mm x 60mm). Weight: 1.43Ibs (0.65 kg).

M13 £1 0-20 Thousands sold!

Mains operated. POST & PACKING incl.
‘Same day despatch

QUARTZ LCD
5 Function

Hours, mins, secs., month,
date, auto calendar, back
light, quality metal
bracelet. 6mm thick

230

Hours mins

14

Month date

EE

Secs

Ml éa}ﬁe day despatch

Price only

£6.95

POST & PACK incl, |

03272-76545

24-hour answering service

OR COMPLETE THE
COUPON

WHOLESALE MAIL ORDER

Send for our trade price list and minimum
order details. Selfl our products to your
friends and earn £££s for yourself.




NEW 24 HOUR DESPATCH SER-
VICE: METAC have opened a new
even faster mail order and ser-
vice centre at DAVENTRY. Orders
received betore 3.30pm will be
despatched same day.

VISIT OUR ELECTRONIC TIME CENTRES
AND SEE ONE OF THE MOST IMPRESSIVE QUARTZ WATCH
RANGES IN BRITAIN

LONDON DAVENTRY NORTHAMPTON
327 Edgware Rd, 67 High Street St Giles Square,
London W.2 Daventry; N"hants Northampton

Telephone: 01-723 4753

Telephone: 03272 76545/77659

(Open 1st Feb. 1980)

QUARTZ MELODY

Alarm Chronograph
{incredible watch)

® &
.

L 208,

Time Zone

Tt It
LELS oL

Chronograph

Cg(”

s

~

[
{

5 independent working
modes, day of week in

: English, French or German
{just select the one you like)
Hours, mins, secs. day, date, countdown
alarm, dual time zone, 1/ 100th sec.
stopwatch. Lap/split time, Tstand 2nd

- place times. Melody test function.

' 34 Functions

Price only

£19.95

Same day despatch
Price includes
_ POST & PACKING

CASIO CHRONO

95QS8-32B

Stainless steel case,
water resistant to 66 feet.
Hours, mins, secs, am /pm,
year, month, date, day.
Auto-calendar
pre-programmed
until the year 2029.
12/24 hour. Stopwatch function.
Range 7 hours. 1/100 sec.
{Mode) Net time/lap-time/

- 1st-2nd place times.
Dual time function.
Accuracy 15 secs per month.

CASIO F-200
Sports Chrono

Attractive Man's watch
in black resin with
mineral glass

Hours, mins, secs, am/pm
Month, date,
alpha-numeric day.
Auto-calendar set

28th Feb.

Stopwatch working
range 1 hour,

units 1/100'sec. Mode.
Net Time/lap/time/
1st-2nd place times.

Price only

£15.95

Hours, mins, secs, day,

and also day, month and year
perpetual automatic calendar.
100th sec chronograph to

7 hours.

Net time /lap/time / 1st

and 2nd place times. User
optional 12724 hr display. 24
hourly chime.

Backlight. mineral glass,
stainless steel.

Water resistant to

100ft

Price only

£35.95

- Battery life approx 4-years.

Battery life approx 4 years. Sameday Price only s:;:‘:v;a):\)t’ha_ppmx 15isecsl rameriay
despatch £23.95 b Battery 12 months. despatch v
m22 including POST & PACKING  F M24 including POST & PACKING
 CASIO ALARM CASIO F-8C
CHRONO "
: 3 Year Battery Life
81CS-36B : ry

Hours, mins, secs,
am/pm, date, day.
Auto calendar set
28th Feb.

Accuracy 15 secs per
month. Battery life
approx 3 years.

Same day despatch
Price only

£10.95

and day of the week.
Month date and
day of the week.
Stopwatch display —
Hours, mins, secs
up to 12 hours
(mins, secs, 1/100 secs
up to 20 minutes).
Lap timing,
Continuous time
measurement of two
competitors.
Stainless steel,
mineral glass.

Price only

£39.95

including POST & PACKING

Same day despatch

M33

Same day i
M30 M25 despaten including POST & PackinG | M36 including POST & PACKING
SEIKO
EIKO DIGI-ANA
CHRONOGRAPH S
, SEIKO Alarm CHRONOGRAPH
NEW STYLE Chronograph _Time and Calendar function
5 Apalog part djspiay; hr, min, sec.
Hours, mins, secs i VRV, Afarm. Digutal part display; hr, min, sec,

Hours, mins, secs, month,
date, day, am/pm.

Woeekly alarm — can be set
*for every day at designated
time e.g. 6.30 am on Mon,
Wed and Friday.

Alarm set time displayed
above time of day.

Full stopwatch functions,
laptime, split etc.

Price only
£79.95

including POST & PACKING"

Same day despatch

M10

A[ POST COUPON TO: METAC (24-hour despatch centre) FREEPOST (No stamp required), 47a High Street, Daventry, Northants

date, day and colon.

Calendar-month, date, day.

Stopwatch — hr, min, sec, 1/100 sec.
Lap/stop and stop marks. .
Counter function.

Time and calendar setting

function 3

Price only

£79.95

Same day despatch
including POST & PACKING

M62

Please send me

Please complete g both coupons

From: METAC Electronics & Time Centre, (ETI)

47a High Street, Daventry, Northants.
 enclose PO/ Cheque value

‘Name . ............ Y P
Barciaycard/Access No. ... :....... e e Cee
Z Address . . Lt e b ke s s
Name . ........... e
AdAreSS .. oo el T

1
|
I
I
|
|
|
|
I
!
l

POST, PACKING AND VAT included in price

e R /

|
I
I
I
1
i
I
I
|
I
L



ELEC

ROMYOGRAM

ETI’s latest biofeedback box converts the electrical impulses associated
with moving a muscle - any muscle - into observable outputs.

Either audio output or a meter reading can be obtained and if you
can’t relax with this, try reading ETI again!

electromyogram presents some
unigue problems. The object is to
_detect the minute. electrical signals pro-
duced by the “firing’ of muscle fibres in
a particular muscle. For our purpose
metal. electrodes of some sort are
attached to the skin over the muscle(s)
of interest. For a relaxed muscle, these
signals are fractions of a microvolt in
amplitude. That’s a smail enough signal
to detect on its own without having to
find it amongst vo/ts of 50 Hz hum that
will be present in the body — induced
from power and light wiring.
When the body is grounded, this
hum will drop to typically one volt

The design and construction of an

peak-to-peak, but trying to see one

microvolt in one volt of unwanted
noise (50 Hz hum here) isn’t easy.

The overall block diagram of the
unit is shown in the drawing.

56

N e e
\‘s‘%:USC LEACTIVITY.

Battery operation is essential as,
with any device connected directly to
the body, the possibility of accidental
contact with mains potential from a
mains-operated unit is very real — with
lethal results.

The instrument is called upon to
detect quite small signals in the presence
of large amounts of noise. It should
have variable gain control — adjustable
by the user, a threshold contro! so that
small variations of a large signal may be
readily detected, a visual indication (a
meter) and an audible output that
follows the convention of rising pitch or
puise rate for increasing muscle activity,
and vice versa. Also some form of band-
pass filtering to sort out the predom-
inant muscle signal which is in the 100
Hz to 500 Hz range, and selectable
integration of the feedback response
was considered desirable.

Biasing the differential input stage is
important and this is discussed in the
“How it Works” section. One trimpot
is used to set up the input stage for
correct operation. Once set up, any of
the component values may be varied by
+/— 10% without affecting the CMRR.

The choice of this type of first stage
has resulted in a very low noise figure.
The prototypes {(we built two} had
measured noise figures close to 150 nV
at the input. This equals the perform-
ance of the best commercial units we
have seen.

To provide some integration of the
muscle activity level, so that the meter
and audible responses are not too rapid
{as researchers have found undesirable
in some instances), switched capacitors
are provided to provide integration
times of about 0.5 second and 4 seconds
— selected by a front panel switch, P>

A s
S o
BATTERY GAIN
X1

MTEGRATE WPUT

OFE
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PROJECT

PARTS LIST
H — TO MONITOR OUTPUT

B.%S;ﬁwrs All %W, 5% - RCA SOCKET ON BACK PANEL
Ri ? iﬂ ”QOk ’ Cc B

4k7
100R
M2 .
. IMO E
2,23,40 41
R12,4S

R13

R20.24 33,

38,39.42,47
34

R35

R36

R37

R43

R44

R46

R48

R49

R50

: ,(‘apac:tors i
3 e Iu() poiygster

25
pcﬂyester
1 O“rr 25V "

z%’“ C33§
€37,

,C38

P 5
| A -
D E BATTERY 1
TEST B Cc
SwW3

RV1 ' RV2

GAIN THRESHOLD VOLUME
Fig.1. (Above) Component overlay for the electromyogram board.
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R31
220k c29

MONITOR

. EARTH TO REST
OF CIRCUIT
A35
560k
e —
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The case will hold the PCB, batteries and the loudspeaker. Note the positions of the front panel controls.

The audible output is derived from
the meter drive so that it corresponds
with the visual feedback response pro-
vided by the meter. This cofsists of a
voltage-controlled oscillator {VCO) that
provides a series of pulses to drive a
speaker. The VCO employs a 555
timer 1C.

Originally, it was intended to use a
tone for the audio output. However,
battery consumption on the prototype
was almost 1560 mA — at best! Battery
life would be very limited at this con-
sumption. A cfass A audio output stage
is necessary to provide a tone output,
and these are quite inefficient. Using a
pulse output enables us to reduce the
total current consumption to 20 mA,

60

Muscle Building

Construction is best commenced with
the board. This method of construction
is recommended as layout of the various
stages is critical to avoid feedback or
interaction between
LM3900 package does sterling service
in several parts of the circuit!

Assembly of the board should start
with the resistors and capacitors. We
found it easier to leave the six 1u input
capacitors until the input transistors
(Q1-Q4) were mounted. Be sure to
check the polarity of the eélectrolytic
and tantalum capacitors.

stages as one.

Finish loading the baord by inserting
the diodes, transistors and ICs. The
input transistor pair, Q1 and Q2, must
be mounted so that their flat faces are
touching to provide thermal coupling.
The best way to do this, to avoid
straining anything, is to solder only the
collectors and emitters of Q1 and Q2 at
first. Smear some thermal paste on the
two flats and then tie the two tran-
sistors together using a link of ena-
melled (coil) wire — this prevents the
possibility of shorts to the transistor
leads should the foop slip off at some

“time. Tighten the loop by taking the

ends in a pair of pliers and twisting until
the transistors are held tightly together.
Once this is done, solder the base leads.

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980



PROJECT: Electromyogram

The two BD140s, Q3 and Q4, also
need to be mounted together. As they
are in TO-126 packages they may be
bolted together. It 'is necessary to use
an insulating washer between them to
prevent the collector contacts touching.
Use thermal paste to improve the ther-
mal coupling.

Once these devices are mounted, six
Tu input capacitors may be soldered
into place.

If you use board pins, the external
connections to the board may be made
after it is mounted in the case, other-
wise, now is the time to attach al! the
leads going to the externally-mounted
components.

Pinned Down

As high gain stages are used in several
places, the circuit is sensitive to noise or
signals radiated from other parts of the
board. The 555 VCO output can be
especially troublesome, so use shielded
cable to connect the output of the 556
to the volume control. The only resistor
not mounted on the board (R50) is
mounted between the wiper terminal of
the volume control and one of the loud-
speaker terminals. g

There are a number of other connec-
tions that should be made with shielded
cable and these are shown in the wiring
diagram.

There is sufficient room inside the
cabinet to accommodate a variety of
9 V batteries. The type of connection to
‘the battery will depend on the partic-
ular style of battery used.

The speaker is mounted on one side
of the cabinet and the monitor output
(and RCA coax socket) is mounted on
the back.

On the front panel, the switches
should be mounted first, followed by
the pots and the meter.

Although the common mode rejec-
tion of the input is better than 100 dB
this will be degraded drastically if the
contact to the skin is not good enough.
To enable the input stage CMRR to
effectively reduce 50 Hz hum it is nece-
ssary to ensure that the hum is exactly
the same level on both inputs. For this
reason the construction of the elec-
trodes is very important.

The two input leads are made by
soldering the centre conductor of the
shielded cable to small metal discs about
_ the size of 5p pieces. Cut the earth braid
back enough so that it cannot touch the
electrode. The braids of the two input
cables are connected to pin 2 of the
five-pin DIN plug (the grounded pin).
This pin is also connected to the shield

Thermal stabilisation is achieved by mounting
the input transistors together as shown and
described in the text. Note the insulating
piece between the BD140s,

e

BUYLINES

The desigh uses no unusual com

&

3

_ponents, despi:

of the third cable which becomes the
ground electrode. The centre conductor
of this cable is not used and the other
end of the braid is soldered to another
metal disc. Use a slightly larger disc
{about the size of a 10p piece) as this
helps to ensure a good ground connec-
tion to he body.

Before powering up, check the
board. Check the orientation of all the
polarised components — electrolytic and
tantalum capacitors, transistors, ICs and
diodes. If everything is all right, switch
the unit on with the battery switch in
the test position. With 9 V batteries the
meter should read about 9. If the bat-
tery switch is now switched off the
meter should immediately fall to zero
provided the gain control is turned fully
down. If the volume control is turned to
full on a stow elicking should be heard.

-
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Now, measure the voltage (with respect
to earth) at the test point (TP1) at the
output ICla (pin 4). With the x10
switch in the x1 position adjust the
preset pot to obtain zero volts. .

If the gain control is now increased,
the meter reading will move along with
the frequency of the clicks.

Threshold Advances

Now, advance the threshold control
and the meter reading and click fre-
quency should decrease. This threshold
control works by varying the minimum
signal required to cause a meter re-
sponse. The higher the threshold control
is set, the higher the input signal must
be to cause a meter response. The
threshold can be set just above the noise:
level so that even a very small input
signal can be detected.

The electrodes can now be connec-
ted to the body and plugged in. The
ideal way to secure the electrodes to
your skin is to use a band of Velco tape,
although we found Bandaids okay. If all
three electrodes are placed reasonably
close to each other along the inside of
the arm (earth between the others) they
can be secured in place all at once with
a single wide band of Velco wrapped
right around the arm. Some electrode
paste may be used between the elec-
trodes and the skin to improve the
contact. This is available from some
distributing chemists and medical sup-
pliers, although it is relatively expensive.
We found moistening the electrode to
be a good alternative.

. Once the electrodes are attached to
the arm and plugged into the EMG
monitor a reading should be easily
obtained. Start with the gain and thresh-
old controls set fully anti-clockwise, the
gain switch in the X1 position and the
integrate switch off.

If the arm is tensed the meter should
indicate muscle activity readily. With
these settings the EMG is really acting as
a strength meter. Relaxing the arm, the
gain switch can be switched to the x10
position and the gain control slowly
increased. With each gain increase, the
threshold can be increased slightly to:
cancel any increase in noise that may
have occured, although don't overdo the
use of the threshold control untii you
are familiar with the unit as it is easy to
cover up muscle activity as well as noise.

Eventually you should reach a stage
such that the gain control can be set at
maximum but with muscle activity held
so low that the meter reads about 2 to
3. This isn't easy!

Some experimentation with elec-
trode placement will indicate how to get
good results on particular muscles.

2
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B.K. ELECTRONICS | Great new Crofton double!

Ry

= Rotary Conirols: Tuning. on/off volume. balance. treble.
bass. :
Push-hution Controls: Mono. Tape. Disc. AF.C. F.M.| Self contained

g:\F']leLrv('lulputs 7 watts BMS per channel, at better than 2% MmITOR

THO inte 8 ohms. 10 watts speech and music.
‘Frequency Response: 60Hz-20KHz withln + 3d8.

. | Tape Sensitivity: Outpet — typically 150 mv. Input — 300 A | |
mv for rated outpul. ? ; 3 . 4
Disc Sensitivity: 100 mv [ceramic cartridge) : ¥ A self contained 10
Radio: FM (VHF) 87.5MHz- [08MHz. Stersc beacon lamp. | : 3 1

+Long Wave 145KHz-265KHz. mNITOR

< q
- 2 b
AM/FM Stereo Tuner Amplmer chassis mf "Jl:::v; gM?‘liﬂ‘zﬁ'I“ﬁ{ZzﬂKHI

eriginally designed for instaliation into a music centre 14 A

lnea%y bxlll n%mprlsmg of 2 tuner/pre-amp. ) 3,',,"; _}‘t}:ﬁrx— 4‘2 :::“A;p‘r::' 7 Agpes: BoRarjAmp

hoard. and separale power supply/power amp. board. p4p it AC operatien. Complete with circuit diagram.

Note: Inferconnection wiring diagram supplied. Price — £22.00 + £250 P&P. 5 E T o i

@ Compact size, 5” x 7" @ Totally enclosed
LOUDSPEAKER. High quality 8’ loudspeaker, 10 watts RMS 8 ohm. Rolled B @ Complete with power and @ All transistorised
surround with aluminium centre cone. £56.00 + £1.00 P&P. I video plugs; plus leads )
: @ Scan coil assembly @ Suitable for analogue

STEREO MAGNETIC CARTRIDGE BARGAIN. Acos M6EX stereo standard lied signals or alphanumerics
magnetic cartridge with tapered bi-radial diamond styli. Recommended as standard supphe ®0 :
tracking weight between 1 and 2 grms. Output 2.8 MV into 47 Kohms. ;. @ Transformers, tubes, and perable on 220v Mains
12.5mm (%2 inch) fixings with a recommended retail price of £27.00. This is §  surrounds available or 12v DG power
offered at a very special price of £9.00 (Post Free). 8 @ 15v Mains or 12v DC power @ Comparable to

@ Ideat for 0.E.M. use wire nito
LOUDSPEAKERS. Genuine walnut veneered cabinets with fabric fronts — frame monitors

size 11%‘' x 9%'' x 5", Fitted with 8'" x 5" units rated at 6w RMS, 8 ohms. i oney £35.50 ony £85.00

£9 75 per pair + P&P £2.50.
i EX VAT AND P&P

ELECTROLYTIC CAPACITORS (CAN TYPE). 3300 uf 25v working.40p SR » — e —
+ 30p P&P. 2500-2500 uf (dual type) 63wv. 70p + 30p P&P. s OHIO SUPERBOARD Ii

TRANSEOQORMERS (0-240v primaries). 16v-0-16v @ 2 amps £2.50 + i
£1.00 P&P. Dual voitage 0-12v, 0-35v @ 4 amps or 1.5 amps respectively 8 £1 88 +VAT.
£2.50 + £1.00 P&P.

MAIL ORDER ONLY (DISCOUNT FOR QUANTITY)
B.K. ELECTRONICS

R SRensa e . T e— - Crofton Electronics Limited, 35 Grosvenor Road
B = ol RO ' Twickenham, Middlesex. Tel.: 01 891 1923

' e [3000 WATT AMPLIFER.ES
Muuard it o '!,‘.,!f'l.,iﬂmmmm *‘f“"’
AUDIOMODULES IN eVt . ot SD3D .
101 BARGAIN PACKS

B0x60 watts peak. For use with 4to! 5
: ohms

AMPLIFIER KIT R CURRENT

An opportunity to buy a 10 watts per channe! sterea amplifier kit which cATAwG“E &

I ata— s 3 ¢ X ¥

&p
s £31.50 23
s suitable for use with a ceramic cartndge The ampiitier utilises proven

& . ¢ —
&>“1Em| SPEAKER BARGAIN;
Mullard modules and 1s available at a very competitive price. The amplifier mlc[ :

4 M. Steren pair 350 kil System consists of
kit comes complete with ihstructions and includes: a Mullard LP1183 gy susround. 22" appiox Audax tweeter,
sterea preamplifier modute, two LP1173 power amplifiers with mlegval AT quR e crossover components and circuil

g i i diagram Frequency respanse 20 Hz

13" x B* approx woofer with rolled
heatsinks, a power supply, Zobel networks, front and back mounting
10 20 KHz. Power handling 15 watts 8MS

panels, a finished fascia panel, all cantol potentiometers (bass, treble,
volume and balance) switches, input, output and headphone sockets, wire, 20 watts max

A
and an easdly assembled wrap around cabinet to house the finished unit b 8 ohm impedance.
Size approximately PER PACK SEE ﬂ“n PnlcEs -
9 x Bk 8" &pr225£1 2 25 £1 .25
P 1 PACK 1 2xLP1173 10w RMS cutput power audio amp modules,

+ 1 LP1182/2 Sterea pre amp for ceramic and auxiliary input Per stereo pair
OUR PRICE £3.65 p&p
p+p £1.00

§50 WATTMONO -

i — o

2 PACK 2 2xLP1173 10w RMS output pawer audio amp modules Bsn ono £25 50
agneti i i Belt drive chassis turntable . ;

DISCO AMP

+ 11P1184/2 Sterec pré amp for magnetic, ceraminc and auxiliary

inputs. . unit semi-automatic, cueing device. p&p £2.60
p&p £2.70 ) illus. ous erice £7. 6 5 p¥p £1.00 _tShurg M75 6 Magnetic Cartridge
Size approx. 13%" x 5%" x 6%" ACCESSORIES Suitable mains power supply parts, consisting of % _95

mains transformer, bridge rectifier, smoothing capacitor and set of rotary

50 watts rms. 100 watts peak output. Big features mclude stereo contrals for ireble. bass
two disc inputs, both for ceramic cartridges, tape input volume and balance. £3_00 plus £150 p&p
———————

and microphone input. Level mixing controls fitted with . :

S Two Way Speaker Kit Comprising of two 8” x 5 approx. 4 ohm
integral push-pull switches. Independent bass and treble bass and two 312" 15 0hm mid-range tweeter with two cross-over capacitors. ceramic carindge 2 speeds with 451 pm
controls and master velume AVAILABLE ALSO TO PURCHASERS Per stere pair £4 05 spendle adaptor idealty suited tor. home

OF THE 10 + 10 AMPLIFIER KIT plus £1.55 p&a 0 : or disco use p&p
L & k= OUR PRICE£12-25 £2.75
e

RIITnVI]IC

20 20 WATT STEREQ AMPLIFIER 323 EDGWARE ROAD, LONDON. W2

Manual single play
record deck with auto

retum and cueng lever fitted wth slereo

BARGAIN OFFER >

Viscouat IV unit in te ak simulate cabinet Silver finish rotary contrals and 2“ HlGH STREET' ACTUN w3 BNG Ariston p|CR'uP_ arm
pushbuttons with matching fastia, red mains indicator and stero ack sockel. . ACTON: Mail Order only, No callers manufactured in Japan.
Functions swatch tor mic magnetic and crystal pickups, 1ape tuner and auxiliary . ALL PRICES INCLUDE VAT AT 15%

Rear panel teatures fuse holder, BIN speaker and input sackets 20 x 20 watts All items subjecl 1o availability. Price correct at Complete with headshell.
RAMS 40 x 40 warts peak tor use with B to 15 ohm speakers £ 31 90 and subject to change wnhou( notice. ’ Listed price over £30.00
Sie 145" x 3" x 10" approx, VE W feawre—units now All engui Stamped Add Envel o 3
includes' a buiit 1n four channel sterea sound tacility £3.00 p&p [§ NOTE: Persons under 16 years not served without parent’s authorisation.

Personal Shoppers EBGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GODDS DESPATCHED TO MAINLAND AND K. IRELAND ONLY
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~ NEW FROM CASIO FOR 1980

A new ge of high quality water i at unb t

prices

111Q8-34B 8 digit display of hours, minutes, seconds and date. Lithium
battery. Similar to F-8C but with chromed metal case, s/s bracelet
(£17.95) £14.95

F-80 A major price breakthrough for a quality alarm chronograph. Lithium
battery. Black resin case with stainless stee!l trim. Real value for only
£19.95

95QS-36B Chronograph. 1/100 second timing to 7 hours. Net, lap and
1st & 2nd place. Dual time. 12 or 24 hour display. Day, date, month and
year calendar pre-programmed to 2029. Lithium battery. Stainless steel
case (£24.95) £19.95

81Q8-35B Alerm chronograph. Similar to above with with alarm and
hourly chime facility instead of dual time. Lithium battery. Stainless steel
(£34.55) £29.95

Full details and illustrations on request. S.A.E. or stamp, please

5 o

CASIO HR-10

Probably the world’s smailest
print and display calculator

10 digit LCD display. Electric dis-
charge printing system. Decimal
mode selector. Prints fuli-month
calendar for any month from 1901
t0 2099. 3 key full access memory.
Sign change and percentage keys. 3 c
way power source. Dry batteries/
rechargeable batteries/AC mains
adaptor. 1%x3%2x6% inches. 40.5
x88x 168 mm.)£34.95¢

ONLY £29.95

CALCULATOR ALARM CLOCKS . -
MELODY 81 A more melodic version of the ML-80 at a lower price! With
alarms, alarm timer and 1/ 10 second stopwatch (£27.95) £22.95
'MIL-71 Similar to above but credit card size (£27.95) £22.95

MQ-12 Credit card size with alarm, 1/10 second stopwatch and
full-month calendar display (£24.95) £19.85

Full details and illustrations on S.A.E.or i

MASTER PACKAGE DEAL

.

P,
Hrogr

SEE LAST MONTH'S ETIFOR A
GLOWING REVIEW OF THE
FX-BO2P ""The best thing since
sliced bread”

FX-501P (£64.95 Usual price)
£54.95

FX-502P (£84.95 Usual price)
£74.95

FA-1 (£24.95 Usual price) £19.95
Master Pack (Premier publica-

tions) £17.95

We will supply the Master Pack

for ONLY €5

\FNhen you buy the 501P/502P and
A-1

FX-501P +FA-1 + MP ONLY
£79.90

FX-BO2P + FA-1 + MP ONLY
£99.90

Master Pack comprises CASSETTE

with over 150 ready-to-run pro-

grammes and USER MANUAL.

Full details on request. Large S.A.E. or stamp please

DON'T FORGET. We are never knowingly undersold and wiil try to
match or heat any advertised price providing the advertiser has
. stocks

Price includes VAT and P&P. Send cheques, P.O. or phone your ACCESS
or BARCLAYCARD number to:
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CASI0 FX-501P and FX-502P

Allthese

advantages...

® Instant all-weather starting

@ Smoother running

@ Continual peak performance

® Longer battery & plug life

® Improved fuel consumption !
® Improved acceleration/top speed
® Extended energy storage

inkitform

SPARKRITE:X5 is a high performance. top quality inductive
diécha(ge"'e,lectromc igrition system designed for thes ele

Dl Y-world' It has-been tried, tested and provenito-bel
reliable. Assembly.only take Fours andanstallation

Sparkrit C

coitact breaker There 1s na nusfire daeto
contact breaker hounce whichis elimimatid
electronically by a.pulse suppression
circuit which preveints uiit firingg i 't
points-hotince atl -
‘ miinated by
rrent by 95 of t
erdas also a unig

]

‘X

p i : :
Cdischarging 2 plugs- The it includes
built st hght s imsfunction
light: arne s )
Wilt work all rev counters -
Fits all12 v.negative-earth,vehicles ,
with coil/distributor ignition up to 8 cylinders.:
THEKIT COMPRISESEVERYTH
Die pressed
base-and heat
COMPONENts ary
purchase. Fullyillustrated
~mcluded T an et i ' U A e
Roger Clark the world famous rally driver; -
says”‘Sparkrite electronicighitionsystems
are the best you can buy!” s -

o

HIGH PERFORMANCE '

wrkr it

7

ELECTRONIC:IGNITION

Electronics Design Associates, Dept. ET1/ 3
82 Bath Street, Walsall, WS1 3DE. Phone: {0922) 614791

Name
Address

Phone your order with Access or Barclaycard

R | enciose chequelPD's for
inc. VAT, and P.P. QUANTITY RED'D £
X5KIT £16-95 Cheausio, ]
ACCESS O BARCLAY CARD No Send SAE if brochute only required
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lan Graham reports on his adventures with the
Brainbank electronic information centre.

hilst phrase books are valuable little tomes for:
Whose of us with the ‘'why can’t foreigners speak

W English?” syndrome, it can be infurating to have to
thumb through the food, health and shopping sections to
find out how to ask an impatient Parisian police person
where their copy of Blackpool Tower is.

As | see it you have two alternatives. You could follow
Jonathan Miller’s observation of the British abroad. if you
speak to a foreigner loud enough and sufficiently slowly,
clearly enunciating every word, he’s bound to understand
you . . . eventually. The assumption is that all foreigners

..can speak English perfectly well, but are too bloody-minded
to use it. ’ ;

However, if you don't suffer from galioping xenophobia,
you will accept that some of the onus of being understood
abroad lies with you. Wouldn't it be simpler if you could
select the word you want from hundreds of others without
going through the others first? Thé Ami Memory System
allows you to do that and a lot more.

Multi-Access

Although it can be used as a calculator and a desk diary, its
chief use {and the reason why it’s likely to be bought) is as
an electronic transiator. It can cope with single words and
short phrases. You can also get at the words in a number of
ways. '

Four stores are accessible through the keyboard. But-
tons L1, L2 and L3 permit access to plug-in memory cells.
L4 is a general-purpose on-board memory. It contains
common imperial / metric conversions, gallons to litres, etc
and over twenty common words and phrases, available in
French, Spanish and German.

Button-Pushing

On receiving the 'Brainbank’, the first thing you must do is
turn it upside down. Some of its capabilities are inscribed
on its botty.

If you know the word you want to translate, you can
punch in the English word. On the model | had, L1 was in
English, L2 French and L3 German. So, to translate your
word into French, just press L2, the screen blanks for a
moment, then up comes your translation. It couldn’t be
simpler.
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Schooldays might be a bit more fun, if you could plug in one of these
to learn French. it's one of Brainbank’s memory cells.

Re-Search

But what happens if the Box of tricks doesn’t know your
word? Let's take an example. Translate ABILITY into
German. When you punch in ABILITY and press L3 for
German, each letter is miraculously transformed into a

'dotless question mark. The Brainbank doesn’t understand

you. You can now press the SCH (search) key. The machine
will then start taking letters off the end of your word until it
recognises what is left and can compare it with words it
knows. ABILITY is cut down to AB. Brainbank (or BB to its
friends) will then go through its store of English words
beginning AB. The first one is ABLE. So, you can now have
a bash at forming your sentence a slightly different way.

If you're not a superb speller of the Queen’s lingo, the
search facility eliminates any difficulties arising from your
own bad spelling. You can see the memory cycling through
all the possible words on the display.
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At the touch of a button you can translate straight from English to
French or German and vice versa,

Although L1 is programmed in English, you don’t have
to swap the chips round in order to translate, say, from
French into English. As you're strolling down the rue and
you see an arrow directing you to the gare, switch BB on,
press L2 (for French), punch in GARE and press L1 (for
English) — Up flashes TRAIN STATION.

Phrases

If you want a well known phrase, the chances are that you
won’t have to enter the whole thing, letter by letter. Have a
- ook at BB's botty again. You can press PHR (phrase) plus
any one of 26 letters, each of which represents a word or a
complete phrase. For instance, pressing PHR plus V will
enter ‘Do you change traveller’s cheques?’ Pressing PHR
twice plus a letter will enter partial phrases eg PHR PHR D

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980

will flash ‘I am looking for . . ." on the display.

~ You can also access words by category eg pressing
HOTEL plus LRN will make BB cycle through words relating
to hotels. Pressing LRN again stops the cycling process and
you can translate the word you want.

o

Summing Up

BB can also be used as a calculator, albeit a rather slow one.
The calculation of two times four takes around three
seconds, so BB is unlikely to be bought as a pocket
calculator alone. However, it is convenient to have the
simple four function calculation facility built in. it saves
carrying an extra box around.

Extras

BB has one or two luxury extras. If you would prefer to see
the words moving from right to left across the display
instead of flashing up at the same end everytime, you can
do just that with the ROT (rotate) key.

If you can soak up the words faster than BB’s standard
rate you can speed things up with the F/S key.

Hardware

Six plug-in language cells were available when we first
heard about BB (English, French, German, Spanish, Italian
and Portuguese) with Japanese and Arabic due in the
following weeks. Each cell holds 1200 of the most com-
mon words, together-with 25 complete and 25 partial
phrases. Uprated cells containing 9,600 words should
soon be available. That's good news, as even 1200 words
is rather restricted.

Cells covering pronunciation, diet and nutrition, first aid,
taxation and a-thesaurus are already complete. A cocktail
mixer guide, a spelling guide and word games and puzzles
are on the way. Blank cells which the user can program
through the keyboard are also imminent.

The Brainbank is powered by four HP 7-size cells (giving
ten hours of continuous operation) or by rechargeable
nickel cadmium batteries. :

Your cheque for £150 or thereabouts will buy you one
Brainbank, complete with mains adaptor, battery charger
and one free cell. Extra cells will cost less than £20.
Brainbank is marketed in the UK by Ring Electric.

If you want to see Brainbank ‘in the flesh’, it is on display
at the ‘Challenge of the Chip’ exhibition at the Science
Museum in London unti! June. ET

One criticism of Brainbank is the keyboard
layout. A QWERTY board would be mu_ch
quicker to operate. You can use the superior
symbols and numerals by using the shift
button just as on a normal typewriter OR _by
pressing the EXT button, you can use Brain-
bank as a calculator until the next time you
press the CLR button.
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PROJECT

A hyper-efficient circuit that can be used to give automatic precision control
of any electric heater unit with a power rating not exceeding 3 kW. The unit
‘can maintain room temperatures to within 0.5 C of a pre-set value

his unusual project is designed
Tto impart automatic precision
- electronic control or regulation
to virtually any electric convector or
radiant bar heater with a power rating
not exceeding 3kW. The heater is
simply plugged into the electronic
controller, which uses a remotely-
mounted sensor/control unit 1o sense
room temperature. The circuit can
maintain the room temperature within
0.5° C of a pre-set value. Desired
temperatures can be pre-set via the
sensor/control unit.

The action of the ETI controller is
such that, when first activated, it turns
the heater on at full power until the
room temperature rises to within a
degree or two of the desired tempera-
ture and then progessively reduces
the heater power output until the
precise desired temperature is
attained. From that point on, the con-
troller maintains the room tempera-
ture within 0.5°C or so of the desired:
value and automatically adjusts the
heater power output so that it exactly
balances the thermal losses of the
room: if an additional person enters
the room, the controller reduces the
heater output by an amount equal to
that person’s radiant body heat,
thereby maintaining a thermal
balance.

Zero RFI

Conventional thermostat-controlied
electric heaters suffer from two major

defects. First, their crude on/off

electro-mechanical switching action
gives poor thermal regulation and
causes room temperatures to vary in a
repeating series of thermal over-
shoots and under-shoots. Secondly,
because the thermostat switching ac-
tion is not synchronised to the mains
frequency, the thermostat causes
high switch-surge currents to be
generated and generates a high level
of RFI (radio-frequency interference).

The ETI controller, by contrast
uses a solid-state mains-synchronised.
triac to switch up to 2kW of mains

power to the heater. The switching
action is synchronised to the ‘zero
crossover’ points of the mains cycles
and consequently causes virtually
zero RFl generation. The triac is con-
trolled via a thermistor proportional or
‘burst fire’ control circuit which en-
ables the mean power output of the
heater to be infinitely varied between
zero and maximum and thereby en-
ables the temperature to be regulated
with negligible over-shoot or under-
shoot. 2

The complete control unit uses
only a handful of components, in-

cluding two ICs and the triac. It can be’

built in an evening, at a total cost of
about £15, including the case and

13A output socket.

Construction

Construction should present few pro-
blems. The unit uses two PCBs. The
small board holds the remotely-
located RV1-TH1 sensor/control
components. All remaining com-
ponents are mounted on the larger
board, which is housed in the main
units case. The 2N5574 triac is fixed
toalarge (64mm x 100mm) heat sink

which is bolted directly to the PCB.

The two ICs are mounted in suitable
holders. The completed PCB is bolted
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to the case base-plate via stand-off
insulators. ;

The remotely-located sensor/
control board is mounted in a small
(25mm x 50mm x 72mm) plastic
Vero ‘potting’ box, which can be fixed
in a suitable location via sticky-pads.
The lower end of the box must be cut
away to allow air to reach the
temperature-sensing thermistor. A
small hole should be drilled in the
front of the case to allow screwdriver
access to the RV1 ‘set temperature’
pot.

On our prototype, we used a 3-pin
DIN socket to connect the sensor unit
to the main unit. You can use direct
wiring if you prefer. When you com-
plete the interwiring of the unit,
remember to use adequately rated
cables and plugs and sockets: the unit
is intended to carry up to 13 amps of
mains current!

Note that there is no need to fit the

‘unit with fuses or on / off switches, as

these should already be provided via
your mains plug and socket. If the
triac does short-circuit, the heater will
simply lock on and no sigificant
damage will be done.

Using the Unit

When construction is complete, plughp
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Fig. 1; Circuit diagram of the heater con-
troller and remote sensor unit.

a heater into the unit, plug the unit
into the mains and give the unit a
functional check: if possible, tempo-
rarily wire a lamp in parallel with the
heater, as this will give you a visual
indication of the functional operation.
Adjust RV1 and check that the
heater/lamp load can be turned on
and off via the preset pot. When RV1
is set to a value corresponding with
the prevailing ambient temperature,
power should pulse to the load at the
timebase rate and the heater output
should set to some value below maxi-
mum. If this action is obtained, the
circuit is functioning correctly and you
can complete the installation of the
system.

When you install the system, be
sure to fit the sensor/control unitin a
position away from draughts and local
sources of heat. Set RV 1 by trial and
error so that the heater produces a
reduced output at the desired room
temperature. If your heater is pro-
vided with its own thermostat, set the
thermostat to maximum.

If your heater is fitted with a built-in
lamp, you'll find that an annoying
‘puising’ action occurs as the heater the lamp or providing it with an
power is regulated. You can overcome  independent connection to the mains
this problem by either disconnecting  input terminal of the controlier unit. ETI"“; Fig. 2. Q1 outline

MT2
N M
—® 6
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PROJECT: Heater Control
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WEST HYDE CASES FOR E.T.l. PROJECTS
Soil Probe (July 1979) Order Code BOC 410 .
Bench Amplifier (August 1979) Order Code WEC 801
Audiophile Pre-Amp (October 1979) Order Code CL2 CDL
Audiophile Power Amp (October 1979) Order Code CL2 CGL
Audiophile PSU (October 1979) Order Code CL2 AEL

Pinball Wizard (November 1979) Order Code TEK 364
Points Controller (December 1979) Order Code BOC 680
Moving Coil Pre-Amp (January 1980) Order CL2 ADJ

Please ask for our free 80-page catalogue and price list
s

WEST HYDE DEVELOPMENTS LIMITED. UNIT 9, PARK STREET INDUSTRIAL ESTATE, AYLESBURY, BUCKS. TEL: 0296 20441
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HOOR TOMES £17.13 4 s
Waddington's Videomaster anngunce 8 doorbell that-doesi't
go. Brrringgg, Ding-Dong or Brzz. Instead it plays 24
different classical and ppputar umes. it will play the tune 3§
you select far your mood, the Ssagon or the visitor you ere
expecting to- call. Door tunes is nat only great fun and a
wenderful 1ce breakes, but is alsp very functionatly and
beautifully designed to enhance your hame. Thers is.
something far Chrstmas, something for yow continental
“yistors or your relations from the swtes, and even
something for the Queen. Door wnes is easy to install and
has sepwate contrals for volume, tone and tempo.

PROGRAMMABLE £20.56 + VAT,
_COLOUR CARTRIDGE T.V. GAME. i
The TV game can he compared 1o an 3udio cassetie dack
and is programmed to play @ mulitude of different games
in COLOUR, using various plug-in cartridges, At long last 8
TV game is available which will keep pace with improving
technology by afiowing you to extend your fibrary of games
with the purchase of additianal cartridges as new games |
are developed. Fach cariridge contains up 1o ten different
actian games and the first carvidge coma'gxlmg 160 SROFAS ) ;!
gemes is included free with the console. Other cariridges - .

are currently available 1 enable you to play such games as AA CARTRIDGES:

Grand Prix Motor Recing, Super Wipeout and Spunt Rider. OAD RAGE — £0.87 + VAT,

Further cartridges are to be released lster this vesr, Grand Prix motor racing with gear changes, crish noises
indluding Tank Bamle, Hurt the Sub 5nd Target. The SUPER WIPEDUT — £8.17 + VAT,

console cames complete with, two removable joystick .10 differsmt games.of blasing abstacles off the screen.
player controls to ensbie you fo move In i four dvections STUNT. RIDER — £12.48. + VAT, .
{up/downrightlleft) and titt inta these joystick comrols are . Mororeycle speed wrials, jumping abstacles, leaping various
bl serve end target fire burtons. Other femures inchde . roue of up 1o 24 buses etc.

several difficutty. option switches, autometic on screen  NAN.PROGRAMMASLE TV GAMES

dignal: scoring and colour coding on seores and bells. rE————————ta———

Lifetike sounds are transmitted though the TV's Speaker, g ame - COLOURSCORE Il - £13560 + VAT.
simulating the actust game eing piaved. I

Manufactured by gron's Vid and 10 Geme COLOUR SPORTSWORLD £22.50 + VAT.

quaranteed for one year.
CHESS COMPUTERS

_STAR CHESS - £55.00 + VAT,
PLAY CHESS AGAINST YOUR PARTNER,

using your own TV to, display she-board and pieces. Star
- Chess Is 8 new absorbing game for two players, which will
intarest and excite alt ages. The unit plugs inta the aeriel
sacket of your TV set and displays the board and pieces in
full cgtour for black and white) on your TV screen. Based an
the moves Bf chess. it edds evan more exctement and
interest to the game. For thase who have never played,
Star Chess is a novel introduction to the classic game of
chess. For the experienced chess player, there ars whole
new dimensians of unpredictability and chence added to.
the strategy of the game. Not only can pieces be taken in
conventional chess type moves, but sach piece can also
exchange rocket fire with its opponents The unit comes
completa with a free 18V mains adaptor, fult instructions
and welve months guarantee.

CHESS CHALLENGER ¥ £85.65 + VAT,

 PLAY CHESS AGAINST THE COMPYTER.

The stylish, compact, pontable console can be'set to play 8t
seven difterent levels of ability from begirner to expen
including”Mate in two"and “Chess by mail”. The computer
will only make responses which abey international chess
wles Castling, on passant, and promoting 8 pawn are gl
included as pent ‘of the computer's programme. ks
| possibla-fo emter sny given prohlem from.magezins of
newspapers o ahternatively sstablish youl . own -Mird-
position end watch the computer react. The posiions of af ~EVA87 +- WAL . s
pieces ca¥) be varified by using the computor memory recall- - A specksl belk purchase of these amazing chess teaching
burtan, -

machines enables us to offer them at only £13.75 less than
Price icludes unit with wood grained housing, and. el recommended retail price. The electronic chess tutor 1§
Staunton design chess pieces. Compurer. pays black or : @ simple battery operated machine that can actually teach
white and against self and comes-complete with 8 mains - anyone tg play chess and improve their game nght up to
adapior and 12 months guarantee. &gmﬁhmgip Ievel.l This ug\lachhw;e Iis not only for total

: . - .begimers but also for established players wanting 10 ple
OTHER CHESS COMPUTERS IN OUR RANGEINCLUDE:  paner chess. Uniy conteirs the electranic chésbugard M
ZHESS CHAMPION — 6 LEVELS £47.28 & VAT. 37 chess pieces. a 64 page axplanatory booklet and a set of
CHESS CHALLENGER — 10 LEVELS ~ £138,70 32 progressive programme cards including & beginners

+ VAT. cards, 16 theck mate positions, 9 miniature games, 5
BORIS — MULTI-LEVEL TALKIMG DISPLAY  openings, 3 end games, 28 chess problems and 2 master
£163.04 + VAT, .

games.
DRAUGHTS CO

CHECKER CHALLENGER 2 LEVELS £43.00 + VAT
4 LEVELS £78,08 + VAT

The draughts computer enatles you 1o shamen your skills,
improve your game, and play whenever you want The
computer incorporetes @ sophisticated. reliable, decision-
making micropracessor as its bran. lts high level of
thinking ability enables it 1o respond with its best counter
moves like a skiled human opponent. You can select
offence or defence and chenge playing difficulty levels at
any time. Positions can be verifigd by compiner memary
recatl Machine does not permit dlegal moves and can solve 3
sel prabiems Computer comes complele with instructions, -
mains adapaar and twelve months guarantee. \

" FOR FREE BROCHURES — SEND SAE )

For FREE illustrated brochures and reviews pn TV and chess games please send 8 stamped addressed envelope, and state
which particular games you require information an.
Callers welcome st our shopin Welliag — demonsirations daily — open from Sam-5 3Upm Mon-Sat {9an:-1pm Wed)
To order by telephone please quate your name, address and Access/Barclaycard number.
Pastage and Packing FREE.

AJD DIRECT SUPPLIES LIMITED, Dept. ET3 107 Bellegrove Road,
kWi[ﬂf}g,’ Kent DA16 300: Tel 01-303°9145,{Day) 01-850 8652 (Evenings)

Microcomputers are coming -

wave! Learn to program

Millions of jobs are threatened, but millions more
will be created through the microcomputer
revolution. Will YOU sink or swim? Be one of the
people who welcomes computers and the end of

boring jobs.

Learn BASIC - the language of the small computer and the:
most easy-to-learn computer language in widespread use. Teach
yourself with a course which takes you from complete
ignorance step-by-step to real proficiency - all you need to start
with is a knowledge of simple arithmetic and the use of
decimals. And you don’t need a computer.

This unique course comes as four A4 books, written by three
authors well-known in the fields of microcomputing, self-
instruction and writing clear English. In 60 straightforward
lessons you learn the five essentials: problem definition,
flowcharting, coding the program, debugging, and preparing
clear documentation. )
Every lesson has thought-provoking questions and we never ask
for mindless drudgery. You will know that you are mastering the
material and feel a rare satisfaction. Harder problems are
provided with a series of graded hints, a unique and really
helpful approach. So you never sit glassy-eyed with your-mind a
blank. First time through, you may need to read most of the
hints, but you will soon learn to tackle tough programming
tasks - such as writing programs for computer games, preparing
graphs on an output printer, calculating compound interest
tables and estimating costs.

COMPUTER PROGRAMMING IN
BASIC £7.50

Book 1 Computers and what they do well; READ, DATA, PRINT; powers, brackets,
variable names; LET; errors; coding simple programs.

Book 2 High and low level languages; flowcharting; functions; REM and
documentation; INPUT, IF...THEN, GO TO; limitations of computers, problem
definition,

Book 3 Compilers and interpreters; loops, FOR...NEXT; RESTORE; debugging;
arrays; bubble sorting; TAB.

Book 4 Advanced BASIC; subroutines; string variables; files; complex programming;
examples; glossary.

THE BASIC HANDBOOK £11.50

This best-selling American title usefully supplements our BASIC
course with an alphabetical guide to the many variations that
occur in BASIC terminology. The dozens of BASIC ‘dialects’ in
use today mean programmers often need to translate
instructions so that they can be RUN on their system. The
BASIC Handbook is clear, easy to use and should save hours of
your time and computer time. A must for all users of BASIC
throughout the world.

FORTRAN COLORING BOOK £5.40

it you have to learn Fortran (and no one actually wants to
assimilate it for the good of the soul) buy this book. Forget the
others-this one is so good it will even help you understand the
standard, dense, boring, unintelligible texts.”” New Scientist.

A.N.S. COBOL £4.40 .

Covers the most widely used computer language in business
today. it teaches how to write a COBOL program and compile it
fe\‘fectively, paying proper attention to spelling, punctuation, and
ormat.
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THE ALGORITHM WRITER'S
GUIDE £3.75

FLOW CHARTS & _ALGORITHMS help you present: safety
procedures, government legislation, office procedures, teaching
materials and computer programs by means of YES and NO
answers to questions.

The Algorithm Writer's Guide

explains how to: define the questions, put them in the best
order and draw the flow chart, with numerous examples shown,
All that students require is an aptitude for logical thought. Size:
AB, 130 pages. This book is a MUST for those with things to
say. .
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Understand Digital Electronics

In the years ahead the products of digital electronics technology
will play an important part in your life. Calculators and digital
watches are already commonplace. Tomorrow a digital display
could show your vehicle speed and fuel consumption; you could
be ‘phoning people by entering their name into a telephone
which would automatically lock up their number and dial it for
you.

These courses were written by experts in electronics and
learning systems so that you could teach yourself the theory
and application of digital logic. Learning by self-instruction has
the advantages of being faster and more thorough than
classroom learning. You work at your own pace and must
respond by answering questions on each new piece of
information before proceeding.

After completing these courses you will have broadened your
career prospects and increased your fundamental understanding
of the rapidly changing technological world around you.

WORLDS
,sgé’é TEACHER

DIGITAL COMPUTER LOGIC
AND ELECTRONICS £7.00

Digital Computer Logic and Electronics is designed for the

beginner. No mathematical knowledge other than simple

arithmetic is assumed, though the student should have an

aptitude for logical thought. It consists of four volumes - each

Ad size - and serves as an introduction to the subject of digital

electronics. Everyone can learn from it - designer, executive,

scientist, student, engineer.

Bo?k 1 Binary, octal and decimal number systems; conversion between number

systems.

tB:oblc)k 2 AND, OR, NOR and NAND gates and inverters; Boolean algebra and truth
€s.

Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates.

Book 4 R-S and J-K flip flops; binary counters, shift registers and half adders.

DESIGN OF DIGITAL SYSTEMS
£11.50

Design of Digital Systems is written for the engineer seeking
to learn more about digital electronics. Its six volumes - each A4
size are packed with information, diagrams and questions
designed to lead you step-by-step through number systems and
Boolean algebra to memories, counters and simple arithmetic
circuits, and finally to a complete understanding of the design
and operation of calculators and computers. Contents include:

Book 1 Octal, hexadecimal and binary number systems; conversion between number
systems; representation of negative numbers; complementary systems; binary
multiplication and division.

Book 2 OR and AND functions! logic gates; NOT, exclusive-OR NAND. NOR and
exclusive-NOR functions; multiple input gates; truth tables; De Morgans Laws;
canonical forms; logic conventions; Karnaugh mapping; three-state and wired logic.
Book 3 Half adders and full adders; subtractors; serial and parallel adders; processors
and arithmetic logic units {ALUs); muitiplication and division systems.

Book 4 Flip flops; shift registers; asynchronous and synchronous counters; ring,
Johnson and exclusive-OR feedback counters: random access memories (RAMs) and
read only memories (ROMs).

Book 6 Structure of calculators; keyboard encodirg; decoding display data; register
systems; control unit; program ROM,; address decoding; instruction sets; instruction
decoding; control programme structure.

Book 6 Central processing unit {CPU); memory organization; character
representation; program storage; address modes; input/output systems; program
interrupts; interrupt priorities; programming; assemblers; computers; executive
programs; ‘operating systems and time sharing.

O-LEVEL ENGLISH LANGUAGE
£7.00

More and more jobs require a C-GRADE PASS, and over
250,000 people fail to get this every year. Will one of them be in
your family? This new course, written by experts in a style
that's serious yet fun to read, shows you how to mark your
own work and compare it with the work of other people in their
exam year. Set your own pace and assess your results
immediately with- no postal delays: watch your speed and
standards improve. In Book 1 learn how you will be marked on
COMPREHENSION, Book 2 covers SUMMARY,
PUNCTUATION & SPELLING, and Book 3 coaches you in the
principles of COMPOSITION. Size: 3 A4 volumes totalling 250
pages.
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CAMBRIDGE LEARNING ENTERPRISES, UNIT 18
RIVERMILL SITE, FREEPOST, ST.IVES, HUNTINGDON,
CAMBS PE17 4BR, ENGLAND.

TELEPHONE: ST.IVES (0480} 67446

All prices include worldwide postage (airmail extra}

If order comes to £15 or more, deduct £2

Please allow 21 days for delivery

“GUARANTEE No risk to you.

If you are not completely satisfied your money will be
refunded when books are returned in good order.

S O S e O SR D SR SN G S G S e S5 e SR S G G D o G S M TR S e R e
Please send me the following books:
.+ «...Computer Programming in BASIC (4 books) at £7.50
...... The BASIC Handbook at £11.50
...... FORTRAN Coloring Book at £5.40
e e A.N.S. COBOL at £4.40
...... Algorithm Writer's Guide at £3.75
...... Digital Computer Logic & Electronics (4 books) at

...... Design of Digital Systems (6 books) at £11.50.
...... O-Level English Language (3 books) at £7.00

| enclose a *cheque /PO payable to Cambridge Learning
Enterprises for £. . . . . . . .
Please charge my "Diner's Club/Access/Barclaycard/Visa/
Eurocard / Mastercharge/ Trustcard Account No.
("delete where applicable)

Signature..............coeeeinenin

Telephone orders from credit card holders accepted on
0480-67446 (Ansafone). Overseas customers (inc. Eire) should
send a bank draft in sterling drawn on a London Bank, or quote
credit card number,

Name . ...;

Address

Cambridge Learning Enterprises, Unit 18, Rivermill Site,
FREEPOST, St. lves, Huntingdon, Cambs PE17 4BR, England.
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TELEVISION SOUND

Rick Maybury takes the back off his telly (and his life in his hands)

for ETI to give a few hints on improving TV sound

pm here was a rumour some years ago that one
I of America’s top Hi-Fi manufacturers was using old
television loudspeakers instead of fancy new ones in
- their systems. That actually makes some sense when you
consider the amount of use the average telly speaker gets.
The cone tends to lose its stiffness and enables it to cover a
greater range of frequencies. Whether you believe this or
not, one fact is beyond dispute: The TV speaker is probably
the most ‘used’ speaker in any piece of household audio.
It is, therefore, surprising to consider that the circuitry
devoted to handling audio frequencies within a TV set and
the speaker that produces the sound was up to only a few
years ago (and still is with some manufacturers) actually
considered a nuisance. In the ideal world of the TV set
designer there would be no sound. This is perhaps best
illustrated by the speakers used. They are deliberately
shaped to take up the minimum space. Elliptical speakers
on their own may not seem too bad but just consider where
they are sited. One manufacturer (who shalt remain name-
less) actually put it at the back, unable to find anywhere it
could be usefully placed. Side facing speakers are not
uncommon (even one on the bottom of the cabinet). Within
the last five years something of a revolution has been taking
place. Tone controls have been spotted on some sets. The
growing awareness of the set-maker to the interest in audio
have stirred the advertising men, looking for new features
to sell their boxes. This has led to some rather dubious
claims for quality, so it is perhaps a good time to look at the
transmitted signal which, unless someone has managed to
do without it, remains the be-all and end-ali of the sound
that eminates from your telly.

Fig. 1. Twiddling points within the sound signal path. (a) 6 MHz
intercarrier sound trap coil, L1. (b) Balance circuitry for setting up
coincidence detector demodulator now widely found on sets using
TBA120 sound and IF detector ICs. (c) Ceramic filter sometimes

TWIDDLE HERE AT

YOUR PERIL
- i VISION
TUNER (L S

The quality of the transmitted sound is relatively high. The.
main factor from the broadcaster’s point of view is source.

The video tape recorder is probably the worst in that
respect. The tape used for VTRs is designed for just that.

The oxide particles that make up the catering are aligned to

optimise the helical scanning of the VTRs recording/

playback head. The audio track is usually arranged on the

bottom edge of the tape and nearly always recorded in a

linear fashion. Because of this the best bandwidth that can

be expected will be around 10 kHz.

Live broadcasts and telecine material will do a little
better, provided that the audio material is carefully handled
something like 12 kHz can be expected.

The best quality undoubtedly comes from the ‘simul-
cast’ and separate synchronised audio recording. The
audio material is recorded quite apart from the video on
high quality studio tape recorders. At no time is this
material ever allowed to come in contact with lesser
machines and in theory at least, will have a bandwidth of
something like 18 kHz. What it will be like by the time it
comes out of your loudspeaker is another story.

At present there are two methods of transmitting a
composite sound and vision signal used in the UK TV
system,

The first and most obvious is to send the audio on a
slightly different frequency or carrier to that of the video
signal. This is the method used for domestic TV broadcas-
ting at the moment. It has the rather glamorous sounding

~ title of Intercarrier Sound. It involves transmitting the FM

encoded audio on a carrier 6 MHz above the vision carrier.
For instance, channel 21 on band IV — the video is

used in place of circuitry around trap L1, C1 — no twiddling
possibie! Please DO NOT attempt to twnddle anythmg before the
intercarrier trap you will only regret it and that’s a promise.

N — — O] | 5

6 MHz INTERCARRIER
TRAP
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transmitted on a frequency of 471.25 MHz whilst the
accompanying audio is to be found on 477.25 MHz. We

will deal with Intercarrier Sound demodulation in more’

detail later on.

The second, less obvious method rejoices under the
name of Sound in Sync or SIS. This is not used for normal
broadcast transmissions but for transmission of audio
between studio and transmitter or relay stations. This is a
rather cunning technique utilising the space ’‘inside’ the
line synchronisation pulse that occurs at the beginning of
every TV line. This pulse is sited at a point on the TV
waveform ‘below black level’. This means it occurs betow a
pre-determined voltage at which the TV receiver will
recognise it as picture information. The sync pulse lasts for
approximately 4.7 microseconds and occurs at a repetition
rate of 15.625 kHz (line timebase frequency).

Because SIS occurs in a synchronisation pulse it has to
be removed if the signal is to be displayed. Within the

_studic_> environment a filter is used to remove SIS for.
Insertion in studio monitors. It is removed at the transmitter:

prior to encoding into intercarrier sound for normal broad-
cast.

1

| EXTERNAL ;
| LOUD SPEAKER

e L
+

1:1I1SOLATION TRANSFORMER

Fig. 2. Connecting an external spaaker to a set with a live chassis
(see fig. 4). Of course, if the set has an isolated chassis, the
transformer is unnecessary and a direct connection may be made.
Ensure the replacement speaker matches the impedance and power
handling of the original.

Inter Sound

The broadcast sound is FM modulated onto a carrier with
an impressive 8 MHz bandwidth. The peak FM deviation, ie
the amount by which the signal deviates around the centre
frequencies, is 50 kHz. This compares with a 75 kHz
deviation on FM sound radio. The sound and vision signals
make uneasy bedfellows, even being 6 MMz apart. A
variety of problems can arise with these two signals,
sharing as they do a great deal of common circuitry within
the TV receiver — not the least being intermodulation
resulting in a loud irritating buzz, aptly called Intercarrier
Buzz.

Those are the bare bones of TV sound. From a critical
standpoint the signal that leaves the TV transmitter is rarely
the same one as the one coming from the set’s loud-
speaker.

If it is your wish to improve upon what greets your ears
every night you have a problem. Basically you are limited
by the original design. You have two courses of action open
to you. Firstly you can take it upon yourself to build a
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compiete tuner/IF/demodulator. This is not recom-
mended for the faint of heart. To get round this a couple of
enterprising manufacturers have got TV sound tuners on
the market. You would be hard pressed to improve upon
them, iet alone do it as cheaply.

The second, more practical route is to make the best of a
bad job and improve upon what you already have.

The first and most obvious problem is perhaps the
hardest to cure. That is the initial design. Modern receivers
of the last few years have at least made some attempt to

.demodulate the sound responsibly. If your set is more than

five years old — forget it. Proceed to step 2.

Step one. The aerial, the first link between the speaker
and the incoming signal must be OK. As a general rule of
thumb if the picture looks OK the sound will be. The colour
TV is a very good indicator of signal quality being far less
forgiving than a monochrome set. Look for noise or snow
on the picture. If there is any, get a better aerial/move to an
area with better reception/give up and proceed to step two.

The second principle of step one (confusing isn't it?)
comes under the heading of alignment. Two symptoms to
look for. Number one is intercarrier buzz. No big prizes for
guessing how to recognise it. The second symptom of the
second principle of step one (Prize for understanding that
bit now available from the ETI offices) is called sound on
vision. This is not necessarily detrimental to the sound
quality but you might as well sort it out whilst you're at it.

Both these maladies point to one thing; poor alignment.
The obvious remedy consists of whipping the back off your
telly and twiddling the appropriate components. But hold
on, which one. Most tellies have forty or fifty presets, coils,
trimmers, etc just waiting for the eager, would-be twiddier.
The answer here is arm yourself with a manufacturers’
service sheet. You will be able to locate the audio section on
the diagram quite easily. Just look for the loud speaker,
amplifier section and decoder. On a modern colour TV just
before the demodulator there will be a trap circuit. This
usually consists of an LC network or a ceramic filter. For the
sake of sanity DO NOT twiddle anything before this section.
You will be entering the realms of IF alignment where only
bold men tread, especially if you haven’t got a wobbulator.
if you have, then you have our deepest sympathy (and why
are you reading this anyway because your set should be
perfectly aligned?)

Now having located the demodulator/audio section
take a deep breath. First thing to do is check up on your
life insurance. Many thousands of voits run around the
innards of tellies. Let them run up an errant finger and
down your other arm, (the one clutching the gas pipe)
and it won’t really matter how bad your sound is on
your TV set. The only noises you’ll be hearing will be
the strumming of heavenly harps (If you're lucky).

Start again, are you sound of wind, limb and brain. Yes?
Then look for the vision signal trap. Does it consist of a LC
network. If it does, mark the position of the slug relative to
the coil, with one eye on a reflected image of the screen
{use a mirror in front of the set) and the other on your
shaking hand. Twiddle, no more than half a turn either way.
Look for any striation on the screen (that's wavy lines). If
they disappear back off and try the other way. f on the
other hand the picture contorts with the sound coming from
the set then go back to the starting point.

To make matters clear, if there is sound on vision this
may cure it, it may also cure intercarrier buzz. If nothing
changes or gets worse then return the slug to its original
position.

Our next twiddle, or first, if you didn’t have the first,p

B
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. FEATURE: Television Sound

should be found around the demodulator circuit. As the
sound is FM modulated you may be lucky and have a
ratio-detector type decoder. If you have, chances are that
there is another twiddle in store.

This time we will be setting up the decoderby ear. There
is no practical way round it. Just twiddle and listen, keep
looking at the screen, though nothing really terrible should
happen. As always, make sure you know the starting point
and NEVER twiddle more than half a turn either way. That
way at least you should be able to get back to where you
started without too much bother."

If neither of these exercises did anything for you, now is
the chance for you to proceed to step two. it must be said
however that if the sound is still really dreadful your IF
stage is probably in need of attention. The only really
capable people are the manufacturers themselves. Have a
word with your local {friendly) TV serviceman about doing a
swap. Most sets in the last few years use modular con-
struction so the IF strip and/ or tuner might just unplug and
easily substitute for another.

FIG 3A REVISED

_‘CUT HERE

EXISTING AMPLIFIER
AND LOUDSPEAKER
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Fig. 3a. By isolating the set with a 1:1 mains isolation transformer,
connections to the outside world should be safe. If your set has an
isolated chassis, you should be OK.

e
E“]E’:m:

Fig. 3b. Using a 1:1 isolation transformer to prevent nasty shocks.
The isolation transformer shown in fig. 4 is, however, the best
solution for safe connection.

The Famous Step Two

Step two exists for those of you who are either scared of
rooting about in the backof ‘live’ TV sets or have tried step
one without success.

This involves modifications to your set. Two things must
be ascertained before you pick up that soldering iron.
Firstly, the set must be your own. It's no good trying to tell
the man from Radio Rentals that you were trying to improve
his set. Be assured something nasty will happen if you do.
The second thing to consider is, will | mind if the modifica-
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tions | am about to make blow my set/house/self/cat up.
If you can hold your hand on ycur heart and still pick up that
soldering iron with an easy conscience, then proceed.

As we said earlier, the loudspeakers used in TVs can be
particularly nasty items. Why not replace your one with a
nice big 12in woofer? It won't fit in the case. Solution,
disconnect the existing speaker making notes of |mped-
ance, power rating, etc and replace. Problem number one is
likely to be the high voltages running around the speaker.
Most modern colour sets have a metal chassis at around
half mains potential. This is because of the types of power
supply used do not employ mains transformers, or, if they
do, they are of the auto type with no separate primary and
secondary. You have been warned. Let not your fingers
touch these wires or you will know all about it. Problem
number two with this procedure is called visual/audio
image separation. Be sure not to site the speaker too far
away from the screen. You will have the disturbing effect of
seeing the picture in-front of you and the sound coming
from one side or another. This is especially irritating when
watching Crossroads, as it can appear that Meg Richardson
is at the same time on telly and somewhere in your living
room. To be avoided at all costs.

MAINS TO SET

Fig. 4. Recommended method of isolating a TV set with a live
chassis. Please note that the transformer should be rated at a
minimum of 500 watts for a colour set.

'The Step Three Bit

Step three is for the intrepid only. Going back to your trusty
manufacturers’ diagram, try to locate the point of entry of
the audio signal into the audio output stage. Most
manufacturers do this around the volume control area. The
trick we are about to play here is to take this point, sever the
connection between the volume control and the audio
stage and introduce it to your expensive hi-fi equipment.
The proviso in step two still holds good, but this time add
expensive Hi-Fi to the list of things that could be blown up.

Because we still have the live chassis situation, you must
first rid the wires coming from your set of any high
voltages. A1:1 mains isolation transformer is the only
practical answer. Now you have to determine the imped-
ance and ievel of the signal coming out of the demodulater.
There is only one reliable way to do this. Measure the level
on a ‘scope. Use your judgement for the impedance. Safest
bet (though don’t blame us if it's not) is to assume it wili be
a fairly hefty signal and treat accordingly. All being well and
nothing nasty happening, place your speakers either side of
the telly and switch to Mono. You may be rewarded with a
really rich sound, complete with a full set of tone controls.
Onthe other hand you may be left with a smouldering mass
of high technology that was the telly and the Hi-Fi.
Seriously though, any of these methods outlined here
should only be attempted if you have a very good groun-
ding in electronics. Do not on any account muck around
with your set unless you know what you are doing. If
you don't then save up and buy yourself a TV sound tuner
and you'll live to read all the complaints about this article_
next month from irate TV manufacturers.
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Shown below is the listing for
the last year’'s ETIPRINTS.

033 LED Audio Display (2 boards) Aug 79 036D.

Motor Speed Controller
(2 Boards For Controller) -

Battery Indicator July 79

CCD Phaser
Rev. Monitor

Project
Book
Seven

Race Track, Spirit Level
Egg Timer, Bongos
Bench Supply, Oscillator

Project
Book
Seven

Bass Enhancer

Digital Freq. Meter (4 boards) Book

Seven -

ETIWET, Continuity Tester
Metal Locater, Light Dimmer
Ultrasonic Switch (2 boards)

Project
Book
Seven

Tone Control
House Alarm (2 boards)
Torch Finder

Project
Book
Seven

LED Audio Display (2 boards) Aug 79
(underside pattern)

ETIPRINTS are a fast new aid for pro-
ducing high quality printed circuit
boards. Each ETIPRINTS sheet con-
tains a set of etch resistant rub down
transfers of the printed circuit board
designs for several of our projects.

Project

PARTS LIST

Earlier sheets are available,
ring Tim Salmon for details.

({topside pattern)
Bench Amp
NICD Charger

Cable Tester

Reaction Tester
Speech Compressor
Preamp Power Supply
Rectifier & De-Thump
Board

Power Amp (2)

(price £1.60)

035
Pinball Wizard

036A 3 x Display Board
Relay Activator
Points Controller

036B Data Distiributor
{double sided)

036C Train Speed

Controller
Track Cleaner &
Electronic Pot
(double sided)

Oven Leakage Detector

ETIPRINTS are made from our original
artwork ensuring a neat and accurate
board. We thought ETIPRINTS were
such a good idea that we have
patented the system [patent numbers
1445171 and 1445172).

037A

0378
037C

038A

Power Switch
Selector
(double sided)

Encoder
{(double sided)

Decoder (top side)

Decoder
(bottom side)

Long Period
Timer

Rain Alarm
Touch Switch
Flash Trigger
Pseudo Random
Noise Gen

Hum Filter

"Dice

Logic Probe

Function
Generator

Buffer
Moving Coil Preamp
Process Controller

IT WORKS
Lay down the ETIPRINT and
rub over with a soft pencil
until the pattern is
transferred to the board. Peel
off the backing sheet
carefully making sure that
the resist has transferred. If
you've been a bit careless
there’s even a ‘repair kit’ on
the sheet to correct any
breaks!

BUY LINES
ORDER TODAY

Send a cheque or P O. (payable to ET! Magazine) to:

ETI PRINT, ETI MAGAZINE B
145 Charing Cross Road, London WC2H OEE

INCP & P
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LOW POWER SCHOTTKY TTL — EX STOCK
Device Price Device Price  Davice Price’
741500 13p 741585 80p 7418174 65p
01 13p 86 36p 175 85p
02 12p 920 40p 190~ 100p
03 13p 93 70p 191 100p
04 14p 95 85p 192 100p
05 25p 107 40p 193 100p
08 30p 109 50p 196 100p
09 20p 112 50p 221 100p
10 16p 113 50p 244 220p
11 23p 114 50p 245 290p
12 25p 123 80p 247 100p
13 30p 125 30p 248 100p
14 40p 126 30p 249 906p
20 17p 132 50p 251 90p
21 21p 136 45p 273 165p
26 30p 138 75p 279 50p
27 15p 139 80p 283 100p
58 30p 151 45p 290 90p
38 :;: }gg gg: ggg 1gg: High Quality Electronic Musical In-
37 20p 156 90p 352 110p Sumonte under;the personalisuperviy,
38 30p 157 70p 353 110p sion of Specialist Designer A_ J.
40 17p 158 70p 366 50p BOOYHMAN. s
47 52p 160 100p 367 60p JOANNA 72 & 88 PIANOS
49 52p 161 100p 368 55p Six and 7% Octave Electronic Pianos with
74 33p 162 100p 374 180p unique Touch Sensitive Action as used in
75 32p 163 130p 386 36p the P. E. JOANNA, .which electronically
76 - 38p 164 100p 670 150p simulates ;:iano key inertia — a feature
o not available in any other design. Build
8 Pin 8p Low PROF:;EP?L SOC:(ZETS BY TEXAS 24 Pin 1.6 ; this widely gcclaimed professional instru-
14pin 9p 20 Pin 13" 28 Pin 19= ment, for either Domestic or Stage use,
'16 i 10 oL 15: 208 .. 30p from our top guality Component Kits.
- : - SIX OCTAVES — £184
L R T UL 7% OCTAVES — £209
ir i BUXBY L
X Spare Sppope i | spoolwire) 2889 | S Buxa.st LIl 54p P.E. STRING ENSEMBLE
Spot Face Cutter . . .. . 2517 L 198p The versatile String Synthesizer with a
Veroblock Breadboards 3.757X5" . 85p fantastic sound at an economic price. Split
3.75"X¥7" L. - 250p Keyboard facility with a range of impress-
CALCULATORS v volces, .
Texet 1500 ... ........ 375p  BrainWave ... .. ...... 770p COMPONENT KIT— £184
Texet 1800 ............ .. 640p Trader ........ ......... 900p Back up TELEPHONE advice is avail-
Scientific 2001 . ... ... ..., - 728p- LCD300 ................ 940p - able from the designer to supplement
TERMS - 3 the clear instructions included with
Please add 35p for P&P plus 15% VAT to all orders. Export.orders no VAT but postageat - the dx':vo Kits o :
cost. Prompt delivery on all orders, Cheques, POs, Money Orders to be made payable to:— P.A. :' —~ SPEAKERS —
I a supplied to add to the
: ! Component Kits, including Domestic or
e . 1 Stage Cabinets and portable tubular legs.
64 Newlyn Drive, Sale, Cheshire. M33 3LE
Tel. 061-962 2606

— CLEFKITS —

NEW —
ELECTRONIC ROTOR

Two-speed organ rotor simulator plus a

three-phase chorus generator on a single

PCB (8''x5'"). Kit includes all components
— IC sockets throughout — mains opera-

tion and sterec headphone driver PCB.

Easily integrated with existing organ.

Component kit £89.00.

KEYBOARDS

We believe that we have located the best
manufacturer of square front Keyboards,
as used in our Kits, and can also supply
Keyswitch hardware including the in-"
dustry standard soft plated contact
springs.

49 NoTE cc £23.80

73 NoTE FF £37.00

88 NOTE A-C £45.00

All Keyboards-are easily cut to provide .
your required length and compass. Quan-
tity enquiries welcome

BUILDING SERVICE

We are specialists in Electronic Piano
Manufacture and can build your Piano for
you — see lists.

INFORMATION

Please send S_.A.E quoting items of
interest. Telephone BARCLAYCARD
orders can be accepted, all prices include
V.AT., carriage & Insurance.

VISITS .
Are welcome by appointment, otherwise
Mail Order Only

EXPORT
Enquiries welcome — in Australia please
contact JAYCAR (Sydney).

LCD CLOCK

-5 f'unctions LCD car clock with back lighting.

XX XA AR A A A A AT AN AAT A A A A A A A A A A A A A AR AR AR

MUSICAL ALARM/

% Hrs., mins., sec., date,
month. day of week

_ Hr., min,, sec., day,
date, month. B/light. %

% «
)y i o i
~ MEN'S * CHRONO WITH 2 TIME ZONE * LADY'S %
QUARTZLCD »# g e 5-FUNCTIONS %
lrsni';“'s‘c“"::c':"'"%g?“:ﬁ' * aliernate time zone with 4X WATCH %
g b lahtinng. . backlight Gold /silver colour
:S:g'afl:"’fd:fc" lighting. 4 * Alphanumeric display of X finish *
i Accuracy guérameed by % day-of-wesk in ihree langu- P * Hours, mins., secs.,
‘tuning fork quartz at agss: English, Freach and month, date, plus
'32768KHZ . %» German (selected by user] 4 back light.
Only % The chronograph, alarm and % Cocktail style
% time zones can be used X § * 12 hs’
£6.95 simultanaously, the flashing & gu:::::e:
(inc. VAT P&P) 7_’4’ flags remind of all the run- o
Same day despatch ning modes.
% ¥ When chronograph counis #
% mors nunhunu hour and it i!:I « Only
stopped. then the display wil
AR b I A A A B ) -3 show hour, minute, secosd, 3% £12.95
T % hundredth alternatively, P (inc. VAT P&P)
£24.95 X Same day despatch
% inc. ATP&P
L - 40 - 4 4b - 4h- 4 40 4 40 b ¢
% MEN'S * MEN'S 3
% LCD ALARM & “ALARM”
% with Snooze & CHROND
» 24hr, ' Alarm™ X
L4
4 digits di ! % plus back light. * 1/10 chronograph.
— |g|t: display for month, date, hour, minute and % * 6 digits, 3 flags, plus % Lap time. %
second. e i f * it plus day.
—Automatic month update for 4 years’ operation. X cﬁ;,"”‘a‘f\‘és %L:T:y ;’i * * ?;}%hphgir :;tuon. %
—Simple 2 switch display and setting. seconds X % Month, date/dat
—Less than 1 cm. thick, mounts in, on or under *- i h feee »
dash in minutes. % & Zimom, & * 10mm thick
—Can be used as table-clock by lifting the back guaranoel X Only %
support. nly
—Bright black digits, easy to read. * £11.95 £1 895 ¥
-3 = * (inc. VAT P&P) -3
£9.95 (inc. VAT P&P) g e L
including VAT P&P % Same day despatch X ame day despatch g

LADY’'S
5-FUNCTIONS
WATCH

% Hours, mins., secs..
month, date, back light

* Stainless steel 8mm
thick.

Only

£9.95
(inc. VAT P&P)
Same day despatch

ARHA A A XA AT A A A AT A A A A A AR TRR

MEN'S
CHRONOGRAPH

* 6 functions telling hr.,
min., sec., month,
date., day of week,
plus back light

* Auto calendar

* 1/100 of seconds
counting upto 1 hour,

* Time lapping to freeze
the time with con-
tinuous timing.

12-month guarantee
Only
£10.95

{inc. VAT P&P)
Same day despatch

LI S b - I R ¢

(LEZ TIRONICS
12 Little Newport Street

r * Payment can be madé by sending cheque or postal order. Write your name and address
L & and order details clearly All products carry one year guarantee and full money back
10-day reassurance. Battery fitting service is available at our shops. All goods are sent by
4 firstclass post.
4 .
& Shop open 7 days per week, 12 noon to 8 p-m.
£

London WC2 7JJ "4s7 4910
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i~ should be sent to: ETI Book Service, PO Box 79, Maidenhead, Berks. All prices include P&PJ)

T EOOK SEEVICES

How to order: Make cheques etc payable to ETI Book Service. Payment in sterling only please. Orders-

[E ]

1 Y

'éh

>

L :
|F=BEGINNERS ===
-~COOKBOOKS = —

r

,.L:APPLICATIONS

|==COMPUTING & MICROPROCESSORS—

Beginners Guide to Electronics Squires £3.35
Beginners Guide to Transistors Reddihough £3.35
Electronics Self Taught Ashe £4.40

Beginners Guide to Integrated Circuits Sinclair £3.35
Understarfding Electronic Circuits Sinclair £4.10
Understanding Electronic Components Sinclair £4.10
Beginners Guide to Radio King £3.35

Beginners Guide to Audio Sinclair £3.35

TV Typewriters Cookbook £7.76
CMOS Cookbook £8.20

Active Filters £11.30

IC Timer Cookbook £7.50

IC Op-Amp Cookbook £10.00
Video Cookbook £7.00

TTL Cookbook £7.55

The Basic Cook £4.00 inc. p/p
IC Converter Cookbook £9.50

Fire and Theft Security Systems B, Weis £2.00

How To Build Electronic Kits Capel £2.10

110 Electronic Alarm Projects R. M. Marston £3.95

110 Semlconductor Projects for the Home Constructor R. M. Marston
£3.95

110 Integrated Circuit Projects for the Home Constructor R. M.
Marston £3.95

110 Thyristor Projects Using SCRs R. M. Marston £3.95

.110 Wave Form Generator Projects R. M. Marston £3.95

What is a' Microprocessor? 2 cassette tapes plus a 72-page book
£12.00

Beginners Guide to Computers and Microprocessors with Projects C.
Adams £5.70

Basic Computer Games Ahl £5.25

Basic for Home Computers A self teaching guide B. Albrecht £4.95
Nlustrating Basic D. Alcock £2.60

Intro to Microprocessors Aspinall £6.50

Z-80 Microcomputer Handbook W. Barden £7.75

How to Program Microcomputers W. Barden £7.25

Introduction to Microcomputers and Microprocessors A. Barna £8.60
Microprocessors in Instruments and Control R. J. Bibbero £12.60

Basic Basic J. S. Coan £7.80

Advanced Basic J. S. Coan £7.30

Getting Acquainted with Microprocessors L. Frenzel £7.10

Beginners Guide to Microprocessors C. M. Gilmore £4.85

Beginners Guide to Home Computers Grossworth £4:50

Beginning Basic R. E. Gosling £4.75

Microprocessor Programming for Computer Hobbyists N. Graham
£7.10.

Miniprocessors from Calculators to Computers Heiserman £5.00
Mlcrocomputers, Microprocessors, Hardware, Software and Appli-
cations J. L. Hilburn £17.00 ”

Basic Programming J. G. Kemeny £6.55

Microprocessor Systems Design E. Klingman £17.00

Intro to Microprocessors Leventhal £16.70

Microprocessors — Technology, Architecture & Applications D. R.
McGlynn £9.00

Programming Microprocessors McMurran £5.50

Interactive Computing with Basi¢c Monro £3.65

Basic with Style P. Nagin £4.25 {

IL_1.0GIC

L OP-AMPS:

— COMMUNICATIONS

—THEORY

—REFERENCE

—MISCELLANEOUS

-

Logic Design Projects Using Standard ICs 3. Wakerly £5.10
Practical Digital Design Using ICs J. Greenfield £12.70

Designing With TTL Integrated Circuits Texas Instruments £9.05
How To Use IC Circuit Logic Elements J. Streater £3.65

110 COSMOS Digital IC Projects for the Home Constructor

R. M. Marston £3.95

Understanding CMOS Integrated Circuits R. Melen £4.00
Digital Electronic Circuits and Systems R. M. Morris £3.50

MOS Digital ICs G. Flynn £5.10

— TEST INSTRUMENTS —=

‘The Oscilloscope In Use Sinclair £3.10

‘Working with the Oscilloscope A. Saunders £4.10
Servicing with the Oscilloscope A. King £6.50
Radio Television and Audio Test Instruments King £6.80

Applications of Operational Amplifiers Graeme (Burr Brown) £8.30

110 Operational Amplifier Projects for the Home Constructor R. M.
Marston £3.95

Designing With Operational Amplifiers Burr Brown £16.65

Operational Amplifiers Design and Applications G. Tobery (Burr Brown) .
£7.40 .

Op-Amp Circuit Design & Applications J. Carr £4.00

Communication Systems Intro To Signals & Neise B. Carison £7.50
Digital Signal Processing Theory & Applications L. R. Rabiner £23.80
Electronic Communication Systems G. Kennedy £8.50

Frequency Synthesis. Theory & Design Mannassewitsch £23.40
Principles of Communication Systems H, Taub £8.10

Introduction to Digital Filtering Bogner £10.20
Transistor Circuit Design Texas Instruments £9.35
Modern Electronic Maths Clifford £6.70

Foundations of Wireless Electronics M. G. Scroggie £5.00

Electronic Engineers Reference Book (Ed. 4) L. W. Turner £34.00
Electronic Components M. A. Colwell £2.60

Electronic Diagrams M. A. Colwell £2.60

International Transistor Selector T. D. Towers New update £8.70
International FET Selector T. D. Towers £4.35

International Op-Amp Linear IC Selector Towers £7.50

Radio Valve and Semiconductor Data A. M. Belt £3.45

Radio, TV and Audio Technical Reference Amos £24.85

Electronic Fault Diagnosis Sinclair £3.20

Integrated Electronics J. Milman £7.90

Practical Solid State DC Supplies T. D. Towers £6.20

Practical Triac/SCR Projects for the Experimenter R. Fox £2.25
Printed Circuit Assembly Hughes & Colwell £2.60

Software Design for Microcomputers Ogdin £7.00

Microcomputer Design Ogdin £7.00
Microcomputer Base Design Peatman £7.00

_Hands on Basic with a PET Peckham £8.70 Fallen behind recent advances? N
Basic — A hands on method Peckham £6.95 J 5
6800 Software Gourmet Guide and Cookbook Sceibi £8.00 ust starting out?
8080 Software Gourmet Guide and Cookbook £8.00 2
The 8080A Bugbook: Microcomputer Interfacmg & Programming Need a decent reference b00k
£. H, Rony £8.20 ETI Book Service provides an easy
8080/8085 Software Design Titus £7.60 £ . hand
57 Practical Programs & Games in Basic Tracton £6. 60 ‘way o gettlng your hands
n Microcomputer Primer M. Waite £6.50 i i
Your Own Compdqer Waite £1.50 . on the nght tltle'
' Microprocessor/Microprogramming Handbook Ward £6.20
/\A-\—I - T ,J/\\
: : = — =5
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METAL LOCATOR

For discriminating treasure hunters, we present the Shadow metal locator
from Altek, featuring deep-seeking VLF and discriminating operation.

metal detectors is a specialist

field which up until now the
commercial manufacturers have kept
very much to themselves. This design’
incorporates many of the latest tech-
nigques in push button VLF dis-
criminators which have hitherto been
the subject of well guarded trade
secrets. The detector performs as well
as commercial models costing over
£200.

It uses a ready made search head,
as a home-made one would have no:
hope of giving the results needed for a
design of this nature (would you use a
home-made speaker with your hi-fi?).
The search head from Altek enables
depths of over 12’ for a single coin to
be achieved.

The design of professional quality’

Construction

The use of sockets for IC1 and IC5 is
not recommended due to the in-
creased risk of leakage currents in the
push button circuitry. C12 is a very
critical component. lts value is not too
important but it must be of the highest
quality, have low dielectric absorption
and high resistance. Polycarbonate
types were used, but polystyrene
would be equally suitable. 5

To keep the design as tidy as pos-
sible 20 way ribbon cable is used to,
connect the board to the contrdls. As
each colour appears twice they are
differentiated by indicating from
which side of the ribbon they come —
either white or black (the colour of the
wire at the edge of the ribbon). Circuit
pins are used at all other connection
points so that wires can be attached
after the board is installed in the case.

Setting Up

When construction is complete and
the detector appears to function it is
necessary to make sure that the Rx

78
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PROJECT

coil has been properly connected. Due

to the way the head is aligned it is not,

possible to check it until this stage.
Hold the head away from all metal
and set the controls as follows: MODE
and GROUND fully anticlockwise.
ALL OTHERS at mid-rotation. Depress
the tuning button and hold it in, rotate
the TUNE control until the meter

needle is approx mid scale. Release’

the button and bring the head close to
a metal object — the meter should be
deflected to the right. If it goes left,
reverse the wirgs from the Rx coil (see
diagram).

Use

Using the detector and interpreting
the results is very much a matter of
experience but the following notes
will help.

Tuning

To adjust, the push button must be’

depressed. When tuned to your satis-
faction release the button. If the
tuning point drifts then it can be
brought back simply by pushing the
button for a second or two. When first
switched on the memory retune but-

ton will be needed every few seconds

but as therma! equalibrium is esta-
biished it will be needed less often.

LS *

Sensitivity

Itis not necessary to set the sensitivity
to maximum to achieve the greatest
depth. Amplification is so great that a
maximum setting may bring on in-
stability. Experiment intelligently W|th
it — mid-rotation is about right.

Ground

This only works in the VLF mode.
Its setting is quite critical. First
set the tuning with the head away
from the ground. Move the head
down to the ground and observe the
meter. If it swings lett — rotate’
GROUND clockwise, if it swings right
— turn anticlockwise. Hold the head
away from the ground and depress
the button to reset the tuning. Repeat
this procedure until the meter does
not deviate when the head is lowered.’
A slight misadjustment is tolerable
but if it is turned too far clockwise the
detector will work in “'reverse’’. When
VLF is selected the detector is in its
.most sensitive mode.

Discrimination
It only functions when a TR mode is’
selected. The degree of discrimination

L e

Connections from the PCB are taken to the top panel controis by 20 way nbbon cable.

is controlled jointly by the MODE
‘icoarse setting) and

the DIS-
CRIMINATION :fine setting) controls.
Together they set the point at which
the resistance of the target causes a
left or right deflection on the meter.
The circuit in this design is very good
indeed. It is possible to differentiate
between a can ring pull and a gold
ring, for example.: However, the dis-
crimination control reduces sensitivity
slightly. It is best to use a detector of

this type in" VLF mode until a target
has been found and then use dis-
crimination to determlne its likely
value!

Flnallywe ought to point out thatin
the UK it is necessary to obtain a
licence before using a metal detector.
this is not necessary elsewhere.
Application forms can be obtained
from: Home Office, Radio Regulatory
Dept., Waterloo Bridge House, Lon-
don S.E.1. >

No, we haven’t broken it. The two-piece shaft is telescopic, accommodating varying
altitudes of treasure hunter.
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GREY/BLK

BROWN/WH

GREEN/BLK YELLOW/B
A
B i RED/BLK
z . -
GREEN/WH . .

QRANGE/BLK

GREY/WH  sewmcowmermapbhomanm—.

Fig. 3. Component overlay.
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PROJECT: Metal Locator

SW3
Fig. 4. Connections to controls on the ELACK/BEK
front panel.

YELLOW/BLK

BLUE/BLK

GROUND
10k

MAUVE/BLK

ORANGE/BLK

‘GREEN/BLK
“MAUVE/WH

GREY/WH

BLACK/WH
GREY/BLK

B UY LlNhSW AND REB/BLK

BLUE/BLK

BROWN/WH GREEN/WH

YELLOW/WH
ORANGE/WH - ™

CONNECTION DETAILS FOR CONTROLS,
METER,  SPEAKER AND JACK SOCKET
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. q -555 Timer 21p
APPLIANCE TIMER KIT i 741 0pAmp = 139
. o ! 2 AY-5-1224 Clock ~ £2.60
i o . Switches any appli- 12 k/Timer £4.20
] ance up to 1KW on AY-3.1270 Thermometer
andoff at preset times | ¢y 7106 OVM (LCD drive)
ance per day. Kit con- LM377 Dual 2W Amp
s, foins AY-51230 IC, ¥ {43795 Dual 6W Amp I ]
=, T 0.5" LED display. [ (4380 2w Audio Amp
Mains suppty, display drivers. switches, LEDS, LM3B2 Dual low noise preamp
isc. PLBs and full instructions. LM386 250mW low voltage amp
CT1000K Basic Kit £14.90 LM 1830 Fluid Level Detector
CT1000KB with white box (§6x131x71mm) LM2807 i-v Converter
£€17.40 - Ready-built £22.50 LM 3908 LED Fiasher/Oscillator
-LM3911 Thermcmeter
LM3914 Dot/ Bar Driver
MM57 160 (stac) Timer
S o e L 080 MM74Ca11 4.dgH display controlier
This kit contains a PCB res-f \ll0 12015 7 sepmentBCD comerter BB
istors, presets. capacitors, pric: - %
oo 1o ot liquidl§l  MM74C926 4-digit counter with 7-seg oupute
crystal display. N -
Companents are also in-fj S5668 TWCM"'_"""GG
ciuded % enable the basic $9263 Touch:wn.ch -way
DY kit to be modified to afj TBABOO SW Audio Amp
Digital Thermometer usinga |  TBA810AS 7W Audio Amp
single diode as the sensor. TDA1024 Zero Voltage Switch
Roquires 2 3mA §¥ Supply |  TDA2020 20W Audio Arap
{PP3 battery|

y). & ZN1034E Timer
DISPLAYS 4=}

All iCs
L
0132 Reg 0.3"cc [’
{pie compatibla with ‘ ' form useful subsystems whick may e
1704} . 70p Macudlell ncorporated into larger designs or used alone. Kits
DL307 Red D.3°ca (pln com- include PCB short instructions and all com-
. patible with DLTOT) ... 70p ponents,
0.2 Yellow 12p “0LB47 Red 0.8"ca com- TEMPERATURE CONTROLLER/
3p patible with DLT4T) .. £1.80 THERMOSTAY
LED 18p D1450 Red D.6"cc [pin com- Uses LM3811 IC to sense temperaturs (80°C
LED 200 patible with DL7SO} .. £1.80 max) and triac to switch heater. PCB (4cm .sq.)
r Yellow LED 2P DLT27 dwal D.5"cx Red £1.50 i . flus all other included
with instructions, )
S00W £3.20 TKW £3.50
R SOLID STATE RELAY
Ideal for switching motors. lights, heaters, etc
from logic. Opto isolated with zero voliage
switching. Sugplied without trisc. Select the
reguired triac from our range. £2.60
BAR/DOT DISPLAY
. Digplays an analogue voltage on a linear 10-
Ya W 22 ohm, 10M E12 Series elernent LED display as a bar or single dot. Ideal for_
Pack of 10 (one vaiue) thermometers, level indicators etc. May be swacked
- 10 Packs (10 values) 10 obtain 20 to 100 element dispiays. Requires 5
£

TRIACS 20V supply. 4.75
BURST FIRE/PROPORTIONAL TEMPERA.
Nasiic eRot] TURE CONTROLLER

R a2 U ngp | Based on the TOA1034 Zera Voltage Switch this”
8A 58p 20A 165p kit cont all the componenis required to make s g

12A 70p 25A 190p “burst fire’” power controller ar a "'proportional
6A with trigger 80p " controller bling the mp: ©
8A isolated tab 65p of an enclosure to be maintained to within 0.6°C. |
Diac 18p 1 5KW £5.25 3KW £5.55

ALL COMPONENTS ARE BRAND NEW AND.TO SPECIFICATION. ADD VAT AT
CURRENT RATE TO ABOVE PRICES PLUS 30p P&P. MAIL ORDER — CALLERS

WELCOME BY APPOINTMENT.

TK Electronics i o oo,

— SOUTH WALES

FOR TTL, CMOS, LINEARS, DIS-
CRETES, PASSIVES, HARDWARE,
TOOLS, CASES, TRANSFORMERS,
ETC. CLOCKS, LEKTROKIT, BREAD-

BOARDING AND VERO DEALERS
' BOOKS BY NATIONAL, IOR, BABANI
SPECIAL OFFER LIST. ALL BRAND NEW. FULL SPEC,

DIL SOCKETS—GOLD PLATE 5

8pin ... .. 1 9 28pin ... .. 27p
14gin T P 11: 40pin  .......... 32p
16pin ... ... 12p 4013CMOS .. .. .. 24p
18 pin ei..... 155p 7401TTL .. ... .. 7.5p
220 s wage e 4017CMOS  ...... 70p
24 pin ... AT L = s s b 1o 75p .

THYRISTOR 1A, 200V MADE BY ITT, TYPE CRS1/20AF 30p.
BRIDGE RECTIFIER BY MOTOROLA 1.5a, 50v 28p.

20k LIN-POT BY AB (+ 1) 20p, (+10) 19p.

100k LIN MOULDED TRACK (+ 1) 55p, (+ 10) 50p.

RELAY 4 POLE C/0, 12v COIL, £1.00.

20mm Q/B FUSES 150mA, 500mA, 4a, 5a, 50p for 10.
GLASS ENCAPSULATED REED SWITCHES £1 for 10.
DIGITAL METERS TYPE DM235 SINCLAIR MULTIMETER
£58.

PDM 35 SINCLAIR MULTIMETER £34.99.

TFM 200 SINCLAIR FREQUENCY METER £53.

TMK 500 £33 LT22 £15.10

TMK 500 TUB £41  KRT 101 £7

CASE FOR ABOVE £8 ‘
| ALL PRICES VAT INCLUSIVE : PLEASE ADD 25p PACKAGE
] AND POST

SEND YOUR ORDERS TO; .

r
STEVE'S ELECTRONICS
15/17 THE BALCONY, CASTLE ARCADE
CARDIFF, CF1 2BU TEL: (0222) 41905
OR VISIT US AT THE SHOP— . s
OPEN TUESDAY TO SATURDAY 9-5.30. FRIDAY 12.30-7
Mail and Official Orders Accepted

o>

STEREQ PRE-AMPLIFIER  powER AMPLIFIER

CPR 1 — THE ADVANCED PRE-AMPLIFIER. The best pre-amplifier in the U.K. The
superiority of the CPR 1 1s probably the disc stage. The overload margin is a superb 40dB. this
together with the high slewing rate ensures clean top, even with high output cartridges
tracking heavily modulated records. Common-mode distortion is eliminated by an unusual
design. RLA.A_is accurate to 1dB: signal to noise ratio is 70dB relative to 3.5mV, distortion
< .005% at 30dB overioad 20kHz

Following this stage is the ftat gain/balance stage to bring tape, tuner, etc up to power amp
signal levels. Signal to noise ratio 86dB, slew-rate 3V/uS. T.H.D. 20Hz—20kHz < .008% at
any level.

£.E.T. muting. No controls are fitted. There is no provision for tone controls. CPR 1 size is
138X80X20mm. Supply to be = 15 volts.

MC 1 — PRE-PRE-AMPLIFIER. Suitable for nearly all moving-coil cartridges. Sensitivity
70/170uV switchable on the p.c.b. This module brings signals from the now popular low
output moving-coil cartridges up to 3.5mV (typical signal required by most pre-amp disc
inputs). Can be powered from a 9V battery or from our REG 1 regulator board.

X02:X03 — ACTIVE CROSSOVERS. X02 — two way, XO3 — three way. Slope
24dB/octave. Crossover points set to order within 10%.

REG 7 — POWER SUPPLY. The regulator module. REG 1 provides 15-0-15v 1o power the
CPR 1 and MC 1. It can be used with any of our power amp supplies or our small transformer
TR 8. The power amp kit will accommodate it.

POWER AMPLIFIERS. it would be pointless to list iIn so small a space the niimber of
recording studios. educational and government establishments, etc., who have been using
CRIMSON amps satisfactorily for quite some time. We have a reputation for the highest quality
at the lowest prices. The power amp is available in five types, they all have the same
specification. T.H.D. typically .01% any power 1kHz 8 ohms. T.[ D. insignificant, slew rate
limit 25V/uS, signal to noise ratio 110dB, frequency response 10Hz-35kHz — 3dB stability

request), size 120 X80 X 25mm.
POWER SUPPLIES. We produce suitable power supplies which use our superb TOROIDAL

capacitors/bridge rectifier).

WE NOW OFFER THE WIDEST RANGE OF SOUND PR—('):DI:I-'CTS'

. CPS6mk 2xCE 1704 or 2xCE 1708 . |~ S...... £2553  PreampKit * £38.07
HEATSINKS ACTIVE CROSSOVERS .
Lightduty. 50mm, 2C/W ... ... . . .. £1.44 XO2 o oty 3 7T 21 98 *£16.16
Medium power, 100mm, 1-4°C/W .. . .0 . £2.35 MO wemacaitibel wa i e £23.58
Disca/group, 150mm. 1-1°C/W . ... .. ...... £3.04
Fan, 80mm, state 120or 240v . ... . . . | L. £19.70 POWER SUPPLY

* Fan mounted on two drilled 100mm heatsinks REGI ~ £6.90 TR6 £1.97
2x4 C/W, 65 max. with two 170W
modules ... ..., L e . - £31.05 BRIDGE ORIVER, BD1

Obtain up 0 340W using 2x170W

THERMAL CUT-OFF, 70°C . . . . . L. £1.854 amps and this module.

unconditional, protection drives any load safely; sensitvity 775mV (250mV or 100mV on-

transformers only 50mm high with a 120-240 prmary and single bolt fixing (includes

POWER SUPPLIES

We produca suitable power supplies which use our superd TOROIDAL transformers only S0mm high with 3 |
120-240 primary and single bolt fixing {includes capacitors / bridge rectifier).

POWER AMPLIFIER KIT

The kitinctudes all . 1o hause any two of our power amp modutes plus a power
supply. It is comemporarily styled and its quality is consistent with that of our other products. Comprehensive
_instructions and fult back-up service enables a novice to build it with contidence in a few hours.
PRE-AMPLIFIER KIT

THIS INCLUDES ALL METALWORK, POTS, KNOBS, ETC — TO MAKE A COMPLETE PRE-AMP WITH CPR 1(S}
MODULE AND THE MC1(2) IF REQUIRE 1 -

POWER AMPLIFIER MODULES

CE 608 6OW/8 ohms 35.0,36v . £19.52
CE 1004 100W/ 4 ohms 35.0.36v . . . . €23.02 PRE-AMPS

POWER AMP KIT .. ... £35.0F

CE 1008 100W/8 chms 45-0-45v . . . o £25.96 These are available in two versions —

CE 1704 170W/4 ohms 45.0.45v . . . . .. £31.00 one uses standard components, and

CE 1708 170W/8 ohms 60-0-60v . . s ... £33.87 the other {the S), uses MO resistors
where necessary and tantalum capaci-

TOROIDAL POWER SUPPLIES lors. i

CPS1 for 2xCE 608 or TxCE 1004 . .. . . ... £16.56 )

CPS2 for 2xCE 1004 or 2/4xCE 608 ... . . ... £18.80 CPR1 r

CPS3 for 2xCE 1008 or 1xCE 1704
CPS4 for 1xCE 1008
CPSS 1 for 1xCE 1708

.. £19.75 CPRIS
Ceo... £17.2 MC1 .
..... . £2815 MC1s

Distdoutors: T ERER gt . £5.7%

o CRIMSON ELEKTRIK

Bagor ! "™ 1A STAMFORD STREET, LEICESTER LE1 6NLL Tel_ (0533) 553505
N, irelend U.K. — please aliow up to 21 days for dalivery

éadge‘r Sound Services Ltd., 46 Wood Street, Lytham St. Annes. Lancashire FY8 10G ‘

AI!_pric shown are UK only and include VAT and post. COD 90p extra, £100 limit Exportis no probiem piea;e
.write for specific quote. Send large SAE or 3 International Reply Coupons for detaiied information
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FOR ELECTRONICS T.T.L. standard and L.S., C.M.Q S, linear,
micro-processor 1.C.s, consumer circutts, semi-conductors, resistors,
capacitors, Vero products, Eagle products, etc.

thandar iNsTRUMENTS
By Sinclair Electronics
SC110 Scope 10MHZ
10MV/DIV £159.85

GREENWELD

443A Millbrook Road Southampton SO1 OHX
All prices include VAT at 15 % — Just add 30p post

OUT NOW
new 1980

i &)

Kit 20K on board Y=
memory 8K Microsoft NN
basic Z8OA CPU 4MHZ s 1AL OF
L, 8ur

PFM200FQ | £339.25 inclusive
1 k)

METER ..
20HZ-200MHZ mp Plain
57. Paper Print
DIGITAL METERS e L £39375 GREENWELD

CATALOGUE

FEATURES INCLUDE:
60p Discount Vouchers
Quantity prices for bulk buyers
Bargain List Supplement
Reply Paid Envelope
Priority Order Form
VAT inclusive prices

PRICE 40p + 20p POST

1A 400V RECTIFIERS
Plastic, itke 1N4004, type 388F these
diodes have preformed leads for horizon-
tal mntg {15mm FC). Supersave price —
100 for £2,30; 500/ £10; 1000/£18.

1000 RESISTORS £2.50

New stock just arrived — Carbon Film 2%
& 5%, % & ¥2W, all brand new, but have

DM235 3'/zDigit 21 range £57.27
DM350 312 Digit 34 range £79.35
DM450 44 Digit 34 range £113.85
PDM35 3'/; Digit 16 range £34.44
Full range of accessories availabie
Large S.A.E. for more details

1, Kit£14375
nascom-lax L Eie1.00

3amp power supply £33.93
Full range of expansion accessories
available Large S.A.E. for more details

VEROCASE SALE!!
Four popular sizes of Verocase at drasti-
cally reduced prices — these were part of
their standard range (75-1411, etc) but
in GREEN and h b: di ti d
TEN TURN POTS 50K £2.00 EDGE CONNECTORS 18 way 15 40p ) o e e
Counter Dsal for above £1.50 PANEL METERS Scale 0225 MA stock and offer them as below: X
15W AUDIO AMP P.C.Bs with circuit Basic FSD 10 MA 234" x 24" £2.50 Type No ‘Slze ; Pzn;:g
2for £1.50 L.E.D. WATCH MODULES 4 for £2.00 2ji060] [2055dEs0 Sbmey |65

21051 180 X 120 X 65mm  £2.30
MINI WAFER SWITCHES CALCULATOR PCBs complete 21052 154 x85X60mm £1.75

2 pote 6 way 40p. 6 pole 2 way shorting | yntested most work 3 for £3.20 21053 125X 65x40mm £1.45
30p. 1 pole3way30p METER CASES AVO Style DIL SOCKETS
3 POLE C/O TOGGLE SWITCHES 9%:H x 6%W x 32D black £3.00 Low profile by Tl at lowest ever prices!

A selection from our range of surpius new or ex-equipment electronics.
Untested except where stated.

250V 10A 50p RELAYS 12V 4 pole c/o about 5 amp 189 100-499 500+ pre-formed leads, ideal for PC mnig.
SELECTIVE CALL UNITS ENCODER including base 80p - 8 pin 095 075 065 Enormous range of popular mixed values
AND CONTROL HEAD. 12V Operation | MIN FANS 37 x 3” x 1%2" 115 VAC £2.00 t4pin 105 085 075 for just £2.60/1000; £11/5000; £60/
5 thumb wheel switches 37TTL 16pin .12 095 .085 25000.

KNOBS '/4 black 4 for 25p

74 series. |.C.s 32 8KHZ XTAL Reed Relay ) 18 pin 165 125 .10
13 transistors 2 min relay 8 edge HEAT SINK with 3 new power 20pin 19 .15 12 POWER DARLINGTON PAIR
connectors + components and 2 nice transistors 8" x 2Y2" x % 22pin 21 17 14 Plastic power (TOP66 case) transistors
cases. £9.80 40251SIM to 2N3055 x 2 gg it g‘é ‘251’ }g type BD695A/BDBIBA. Just look at the
MULTI-POLE CONNECTORS 40815 NENISEEVISS W/ L1580 a0pn 32 26 21 LRl B T o
1Sub min plug and socket 15 way £1.00 | NEONS Red Lens12p - BULK BARGAINS iy ’
20 way £1.00 PROJ,ECT BOARD 41.C. 60p, 21 C.30p AW new full spec devices. Prices per 100 TMS4030 RAM
STANDARD CONNECTORS plugand | Transistor 22 strips x 57 50p inc VAT ({orders not accepted for less than TooNe ¥ A i, 200
socket 18 way £1.00, 12 way £1.00 13 ASSORTED PANELS mainty for 100 of one type at these low pricest) - 2095 bR GyBAmIE Bl M ow
4 way 70p, 2 way 60p components but some can be repaired £5 2811871 /2PR Ezg Siggi . 22 capacitance high level clock i/ p; fully TTL
5 3 : : BC108 - £6 BFA50 €7 compatible; low power dissipation. Sup-
Lists 20p + large S.A.E. VAT inclusive prices. Add 50p p.p. on orders under £10 BC109 £7 BF451 £5 plied with data £2.75.
Cat. Available shortly 75p B8C114 €6  BEY17 £12
JPS Dept,, E 1., 9 East Street, Colne, Huntingdon, Cambs. 0487 840710 BC117 £5 BFY50 £14 BUZZERS, MOTORS
. 1 BC125 £5 BFY51 £14 & RELAYS
BC147 £5 BFY52 £14 2401 P ful 6V DC 1
8C148 £6 BSYSEA £10 owerful DC buzzer. d metal
QUANTITY PRICES — SAVE — SAVE — IMMEDIATE DELIVERY BC149 €5 'BU205 g5  Constuction SOmm diox20mm 708
NEW STOCKS BELOW MANUFACTURERS" MARRIOTT TAPE HEADS Quarter track BC159 £5  BU206 £65 inigtare| ype|oue26r; o= tor Hl

PRICES. Postage & packing add 50p per order. Type fach  Per 10 Per 100 BC172C £8  2N1132  g£12 Oy 22:15X16mm, Very neat 53p.
SN74141N iC 50p os. XRPS18 Record /Replay BC182B £4.50 IN2369 £12 245_0 Miniature GVV DC motor. high
BCD Decimat Decoder-Driver 10 for 84p ea. 100 £3.00 £25.00 £200.00 1K £35 IN2894 £12 quality type 32mm dia X 25mm high, with
for 40p em, 1,000 for 35p ea. XRPS36 Record/Replay 10k £310 IN2926Y £5 12mm spindle. Only £1.
DISPLAYS by Hewlett-Packard. Seven segment £4.00 £35.00 £250.00 BC183B £5 2N2926R £5 A372 Audible Warning device — solid
DL707 {5082-7750) 95p. Common anode half AESTiErase £1.26_(£41.00 - [£100:00 state circuit drives high efficiency trans-
inch red display brand new in maker’s cartons 6 MAINS TRANSFORMERS ait 200/ 250V.IN BC184L £5 2N3053 £13 P ie hiah oU1 Volt d
for £8. 50 for 70p ea. 1,000 for 55p ea. Type Current Size Price 8C212 £5 2N3054 £34 AUCef to give high output. Vol ?99 f?q
TV SOUND. High quslity sound through your 12V 100m/a 1ax1%Xi  £0.95 BC213L £5 IN3055 £34 -18V. Can also be driven direct from TTL
hi-fi. Sitnply plug into your aerial socket, £6.50, as 12V 500m/a 1% Xx1%X1% £1.35 BC237 £5 IN3442 £100 or CMOS. Module size 45X 21X 12mm.
reviewed Popular Hi-Fi. 12V 2amps 2%X2%X%2% £2.50 : Comprehensive data supplied £1.50.
8C2388 £5  2N3583  £45 2 i
BURROUGHS B DIGIT Panaplex caluulator Per 10 less 10%, per 100 less 20% . W892 Heavy Duty 12V relay, ideal for car
ispiay 7 segment 0.25" digits. Noon type with PHOTO CONDUCTIVE CELL £1.26. High- Be25g €7 N3sis _£78 e — single 15A make contact. Coil 25R
red bevel socket and date. £1.95 ea. 10 for £17, power Cds cell 600mw for controt circuits. BC3088 £6  2N3702 to£5 use — single 2 -
100 for £440. Resistance B0Oohm to 4K. Max voits 240. Size BC230 £7 IN3708 in sealed metal can with mounting bracket
HONEYWELL PROXIMITY DETECTOR inte- 172X %ain. 10 for £11, 100 for £100. BC238 €8 2IN3401 £5 85p.
gral amplifier 8V DC £3.50 68, 10 for £30. DYNAMIC MICROPHONE. Low imp. Foster BC337 £8  2N440 £6 W890 DIL Reed relay SPCO 2.4-10V,
- IC audio amplifier 95p e, insert. £1.45, 10 for £11, 100 for £100. 3 200R coil. Only £2.20
10 for £8, 100 for £70, 500 for £300, UHF TUNER BY GEC. 38rhc/s with slow motion BC348 £5 2N5401 £19
;«(;:At‘::ams.m IF £4.50, 10 for £12. g?gig\zgo%ﬁg\%! ®a, 10 for £28. 100 BC351 £1%
A CA3090AQ. FM decoder £2.50, 10 for . A0 BCE57A £5 DIODES BUYA COMPLETE RANGE OF
€20, 100 for £1785. TWO GANG MINIATURE VARICAP TUNER :
BU 205 TEXAS, £1.50 ea, 10 for £12, 100 for 500pf with tuning knob, size 3X 1% X 1¥in. BEX33 £S5 1N400Y1  £3.50 GOMPONENTS AND THESE
£100. £1.25 ea. 10 for £10. 100 for £85. BD131 £19 1k £28
SNSO5 B0V version T3 power 10 for £3.50, ATES U14552 AUDIO IC AMPLIFIER 14 PIN 80132 £20  1N4004 £4.50 PACKS WILL HELP YOU
Il 28 500 1 E125 1 P00 1oh Ea o £35, 000 for S0p a0 1o £4-80- 100 o1 DL Bl e £38 A EVICES  SFnT B RETURN OF
TO3 Texas TV i 7 o - ' e
e s GENERAL ELECTRIC 2+2 wat iC stereo audio gg;?g ggg 1 N;‘SOG 5552 POST VAT INCLUSIVE PRICES N
MCI2TORSN76115N [EM slerco idecogel R DD PaAE 1 B o Bt oo RD525 28 INAIAS 280 N PonE 710 £3.69.
£1.20 ea, 10 for £1 ea, 100 for 85p ea. 1 2meL up down ' - each value 22pF to 1,01 pF (00!31 10IE8.690
MULLARD AD181-AD182 Matched pairs. 1 counter B5p each, 25 for £15, 100 for €50, BD526 £25 1k £17 K002 Extended range 22pF to 0.1, F. 330 values
pair 80p, 10 pairs £8, 100 pairs £50. 1,000 for £355 (in anti static tubes of 25). BD173 £13 £5.53.
Cartons of 600 pairs £250 EX-STOCK. * UHF TVTUNER (preamp). with BF 180 S5p each. BF181 £17 ICs K003 Polyester capacitors, 10 each of these
RADIATION DETECTORS Quartz Fibre Builton PC board 2 X 2in {sold without data) 10 for BF195 £5 741 8dil £13.50 values: 0.01, 0.015, 0.022, 0.033, 0.047,
Dosimeters. Pen type with clip with lens and scale £4.50, 100 for £35, 1,000 for £250. ot L i SoE 0.068, 0.1, 0.15, 0.22, 0.33, 0.47,. 110
0-50R. Originally over £5 OUR PRICE 95p MARCONI I1C. Oscillator Oatil (TG99 can) 30p BF £5 5 £217 atogether for £5.07. -
EACH. 10 for £8. 100 for £60. 1,000 for £500. ea, 10 for £2, 100 for £15, 1,000 for £125. BF198 £5 723 14dil £32 K004 Mylar capacitors, min 100V type 10 each
ORP12 light dependent resistance Mini Type. 2 PLESSEY SL432A IC IF amplifier (TO99 can} BF241 £5 7237099 £30 all values from. 1,000pF to 10,000pF. Total 130

for £1, 10 for £4, 100 for £35.

TV TUNERS by Mullard UHF 38 mcs size
3%x2%x 1% £2.50 ea. 10 for £20. 100 for
€175, 500 for £750. 1,000 for £1,250.
MULLARD TUNER MODULES with data
LP1171 combined AM/FM iF strip £3.50. LP
1172 FM front end with AM tuning gang, used
with iP1171 £3.50. LP1171 and 79 pair £5.75,
10 pairs for £50, 100 pairs for £400.

CA3085 RCA POSITIVE VARIABLE REG.
Svolt 100m amp variable 1,8-24V 55p ea. 10 for
£5. 100 for £35. 1,000 for £300.

MULLARD LP1157 AM tuner modutes with
aitcuit £2.50 ea, 10 for £20, 100 for £178.
LUSTRAPHONE RIBBON MIKE £1.50, + pre
amp on chassis 3X 2 X 1in. 10 for £12.50.
TAAG61B (14 pin DIL) IC TV sound and FM
amplifier-detector by ATES on p. circuit board with
other parts. Complete with data & connections.
60p. 10 for £5. 100 for 40p ea. 500 for 35p eu.

PREVIOUS LINES IN STOCK

85p ee, 10 for £6, 100 for £38, 500 for £150.
VHF MODULATORS for TV games 55p ea. 2
transistor-—on built PC sizes 2X 2% 1%in. 10 for
£4, 100 for £35, 500 for £150.

RF Filters for above modulators 20p ea with
components snd coils on built p. circuit. size
?:;‘225)( 1%in., 10 for £3.50, 100 for £30, 500 for
HIGH VOLTAGE TV TRIPLER DIODES BY (TT
22[;:5[( type per 10 £1.50, per 100 £18, per 1,000

TBAG25 ATES voltage regulators 55p ea, 5 volts
100 m/amps (TO88) per 10 £4.50, per 100 £39,
per 1,000 £280. 12V TBAG258 also.

18 PN fow profile DiL sockets 12p, 10 for £1,
100 for £8, 1,000 for 6p ea.

THYRISTOHRS Motorola 2N5061 0.8 amp 60
volt 19p, 10 for 15p ea, 100 for 13p sa, 1,000
for 19p em, 10,000 for 10p ea

ULTRASONIC TRANSDUCERS 40 KC's.
Pairat £2.985, 10 pairs at £2.50 pair, 100 pairs
at £2.20 pair.

EXPDRT ORDERS add 10% for carriage
ELECTR

All mail to:
404 Edgware Road
London W2 England

Phone 01-723 1008 .

TELEX 262284 TRANSONICS. REF. 1400 _
NICS TODAY INTERNATIONAL — MARCH 1980

Resistors — %W 5% carbon film, these
values onty: 220R, 1k, 4k7, 33k, 39k,
47k, 220k, 330k, 18R _All at £4 per
1.000 (min gty of one vaiue) or £35 .per

10,000 any mix.

All other values from 1R to 10M @

£1/100, £7.10/1,000 per vatue.

INVERTER

Prepare for the Power Cuts! Ready built

inverter, 24V DC 280 x55X37mm, will

power BX8W fluorescent tubes. Circuit

supplied. Only £2.90.

COMPONENT PANELS

2525 Contains 11 800mA 60V 2N5061

SCRs, 11 6V8zeners, 11 1N40Q04 diodes

plus Rs, Cs, etc. Onty £1

74 Series ICs — Gates and complex logic,

20 asstd iCs on panels £1; 100 ICs £4.

7527 2%6V reed relays, 6x25030 or

28230, 6 X400V rects, plus Rs. Only
50p

for £4.05.

K007 Electrolytc capacitors 28V working small
physical size. 10 each of these popular values 1,
2.2.4.7.10. 22, 47, 1004F. Total 70 for £3.59
K008 Extended range, & above. also inciuding
220. 470 and 1000, F. Total of 100 for £6.05.
K021 Miniature carbon film 5% resistors CR25 or
similar. 10 of each value from 10R to 1M, E12
series. Total 610 resistors £6,15.

K022 Extended range. Total 850 resistors from
1R t0 10M £8.50.

K041 Zener dicdes 400mW 5% BZYBB, etc. 10
of each value from 2 7V to 36V, E24 series. Total
280 for £16.37.

- VU METERS

Voo2 Twin type. 2 metres 40 X40mm
and driver board, supphed with circuit and
connection data, £3.50.

Voo3 New type, just in. Twin type
moulded in one piece, 80 X40mm (no
driver board but suitable circuit supplied)
£2.50.
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A Rangeof rmance from...
==z . --HAMEG

PERFORMANCE AND RELIABILITY

ARE THE SEALS FIRMLY STAMPED
ON THE COMPLETE HAMEG RANGE

AND IT IS A COMPLETE RANGE

HM307 SingleTrace DC-10MHz
Plus Built-in Component
Tester
HM312 Dual Trace DC-20MHz,
Smv/em, Full X-Y,30MHz
Trigger.Plus TV Trigger 250
HM412 Dual Trace DG-20MHz,
2mV/cm, X-Y, 40MHz
Trigger. Plus SweepDelay 350
. HM512 Dual Trace DC-50MHz,
5mV/cm, X-Y, 7ZOMHz
Trigger Sweep Delay,
Plus Single Shot, Sweep
Delay and After Delay
Trigger 580
HMB12 Dual Trace asper HM512.
Plus Storage, Automatic
Storage and Variable ’
Persistence 1325

149

Prices UK List ex VAT

For FULL DETAILS ond -~ Hameg Ltd,,
RISTRIBUTOR LIST 74-78 Collingdon St.,

Luton,
Beds.
LU1 1RX Tel (0582) 413 174
- i | Panel Meters, Bridge Rectifiers, Power Supply Units
g : Multimeters - Semi Conductors - Timers - Safebloc
3 w Minimum & Sub Miniature . 50 VOLT (Pri- 220-240V)
Mill-  Ref. Price Sec: 0-19-25-33-40-50¢
. . ice
- ok amps No. £ PEPY Avgs No. £ P&P
303 200 238 245 65§ 05 102 3.45 -85
0.6, 0.6 1A1A 212 2.85 .70 10108 445  1.00
. a 9-0.9 100 13 2.15 .65 2.0 104 746 115
! 0.9,0.9 330330 235 2.00 .65 3.0 105 845 115
oz o mate ] G0 B BRI
o H 0-8.9. 0 70 . : - :
THE firm for Speakers.’ 015,015 200200 236 200 65] 80 118 2005 165
] ) o 0-20, 0-20 300300 214 2.60 .85 ;g'vour (;r;!?zzo_ug,)&%_ 2,15,
L:enclk30p Is;:a.mp for the world’'s best catalogue of 1520.01520 1A1A | 706 448100| Sec DA O
ea .y i i : 0-15-27, 0-16-27 500 500 203 3.90 .85 ef. ce
| peakers, Drive Units, Klts_, Crossovers, etc., and ; 015.27.015.27 1A 1A 204 5.951.00] Amps  No. £ P&P
discount price list. B ANDY an P OUT = = 0.5 124 3.70 .85
PAND 10 126 545  1.00
. 3 Pri: 220-240 Volts - 20 127 740 115
@ AUDAX @ BAKER @ BOWERS & WILKINS @ v 280 e Eo0 eap | 40 123 1220  1as
CASTLE @ CELESTION @ CHARTWELL@ COLES @ 05 025 11 2.15 -;g 5.0 40 14.00 155
DALESFORD @ DECCA @ EM| @ EAGLE @ ELAC @ 05 OB OB | o measamns oS
FANE @ GAUSS @ GOODMANS @ |.M.F. @ 4 2 8 3.90 -gg Input/Output Tapped C-115-210-240V
ISOPHON @ JR @ JORDAN WATTS @ KEF @ LEAK e 2 RSB v+ T VA Rot.  Price
- @ LOWTHER @ McKENZIE @ MONITOR AUDIO @ 10 5 72 810 119 (ysite)  H0s 2.50 85
PEERLESS @ RADFORD @ RAM @ RICHARD ALLAN | g2 8 ne 370 s 75 62 338 85
. @ SEAS® TANNOY @ VIDEOTONE @ 0 10 115 1azo tas | g0 g S48 100
WHARFEDALE @ SHACKMAN @ AUDIOMASTER @ 8% 3 230 sz 178 | Qliszioazezov
TANGENT @ STAG @ YAMAHA 30 VOLT (Pri: 220-240V) 500 67 1070 1.45
; : Sec: 0-12-15:20-24-30V ] 1000 84 18.45  1.55
RS Piige, Also 160072000/ 3000VA
_ = ame]  INgY 5 PRP MAINS ISOLATING (Centre Tapped &
WILMSLOW AUDIO Dept. ETI % W Tz e | Emwdl o uo
i - 20 3 545  1.00 i R £ PLP
SWAN WORKS, BANK SQUARE, WILMSLOW 20 20 & o o 845 1.00
CHESHIRE SK9 1HF 50 51 gas 115 10 1% 088 130
5 6.0 117 10.95 .
Discount HiFi, etc., at: 8.0 88 1420 145 O
5 Swan Street 10.0 89 16.45 1.45 1000 B 36.95 n—
TEL. WILMSLOW 529599 FOR SPEAKERS Please add VAT at 15% : . 7a William Street
WI LMSLOW 526213 FOR HI-FI Barclaycardaavna?l:;:lcéess facilities BAYD'S Herne Bay, Kent |
: i N, Trade and Education Weicome - tiecne]BayjoA580) )
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The points controller (above) can control up to sixteen sets of points or relays. it can activate
several times per second. The set of points chosen is shown on the row of LEDs on the front
panel. Think about your own particular points control needs before you start to build this
unit. The data distribution unit is shown on page 91.

epoxied to the front panel. Our con-
troller unit connects to the decoder/
data-distributor unit ‘via
approximately 3.5 metres of 3-core
coiled cable and a 3-pin DIN plug and
socket.

>

The main power supply unit (below) has electronic overioad on
its output and can power up to four sets of track systems
simultaneously.

The train controller (above) gives exceptionally fine speed control, from
crawl to supersonic (well nearly). There’s also a built-in track cleaner to
keep things running smoothly.

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979 87



c27
112
11
R55
+15V 51k
+15V
. MANUAL
+15V CONTROL 4
MANUAL 150k 0&3 ) 10 9 Ly
CONTROL 3 R17 o 100k LIN R56
RV3 ko 10 1500 10
100k LIN l—— " 8 AAAA—G OUTRUT
R16 (LEFT)
100k c26
EXTERNAL i
CONTROL O VAA\/-# 12 7 EXTERNAL [p22e
INPUT 3 R18 CONTROL i1
100k INPUT 4 R53
. 51k
SIGNAL O=-AAA/—¢- o 6
INPUT 3 C15 R19 E A
D3 100 1k0 ]
1N4148 i
_/ 14 2 e
R20 Ic2 R26 R54
+15v 150k gg% 100k ! %0
O~"NNNA— 15 a g SIGNAL 1C5b LAAAAO
D4 MVWV-o INPUT 4 %TLO82 g d
1N4148  R27 OUTPUT
) 1k0 (RIGHT)
16 3
c18
R29
10n 15k
= — 17 2
R31
+15V 100k
{18
7 ! | +15V
: R30
7 = Lep1 S 2k g BT
R39
” 100p /33 300k
R34 0 15v O-AVAAA— 2 17
: AAAN Rig C20 o
5 Z i PO (RO |
3 16
GAIN - R44
CONTROL 5 300k
ic3
?t}i)i LiN { Toat ’\;;‘{\/ v " 4 15~ VVV—0 +15v
' 100k 2 IC4 D7 T Bas
. CEM 1N4148
—15V —15V 5 3330 14
i 1 ; R45
‘ ! ] 100k
' - ”);7—- 6 13} & VAV V,V S—
77 EXT CONTROL
OF PAN
7 12 — N \AN—9-O
€25 C24 R49 R47
1 150p 10n  1k0 100k
18 98 11
R1 Rag C21 cC22
150k a2 +ko 10n  150p
+15V O—A\N\A\A— 2 17 100k |-— 9 10 b +15V  R48 +15V
R3 €7 150k
1k0 10n | !
: r k 3 16 MANUAL | RV6
R2 D1 R14 : CONTROL! ook
100k - OF PAN
SIGNAL 1N4148 150k  +15V
INPUT 10NN/ -0 o S sAAAAO
o : 3330 c12 .
15y 14 10n ~ - L}
7508 R4 < M5 57
BkE 100k
SIGNAL MN
. RS 5 b2 Byt INPUT 2
EXTERNAL 100k 1N4148 100k EXTERNAL
CONTROL  0-AAAA- 3—17 S AA A 1C6
INPUT 1
€10 c11 R9 741
150p  10n 1k0 +15V
S 1\
8 17 —l
3 R7 c8 c9
NUAL o o L MANUAL
MA| n 0
CONTROL 1 '»— 9 10 b0 CRE)/I;ITROL 2+15V O O
By 100k LIN €1 -L c3 -I-CS -L
100k LIN 470n T 100,.-‘- 100nT
. oV O= —0
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4700 TmonT 100nT
15v O g —0

Fig.1. Circuit diagram of the voltage
controlled mixer.
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Fig.3. Circuit diagram of the simple processor.
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Using The Mixer

A few guidelines on use are given to
demonstrate the versatility achieved

by incorporating voltage control.

1. A simplistic view would be to consider the
mixer as four voltage controlled amplifiers with
a common output. One technique often applied
to a VCA is amplitude modulation {tremolo).
Usually, however, the VCA is one of the last
stages and, if a number of signals have been
combined in a‘conventional mixer prior to the
VCA, then the total signal has to be amplitude
modulated. Using the voltage controlled miixer
only parts of the signal need be modulated and
the resultant effect can be more pleasing.

2. One of the early works with a synthesiser
was Morton Subotnick’s “"The Wild Bull,”
recorded in 1968. In this work extensive use is
made of a sawtooth waveform (high harmonic
content) which is separated into four octave
bands to provide the signals for a four-channel
voltage controlled mixer. Each channel was
‘controlled by an ASDR envelope shaper gated

from a sequencer. This arrangement allows the:

separate timbral characteristics of any sound to

90 :

\ ———— EXT. CONTROL OF PAN

i+ 15V

|

Fig.4. Component overiay of the VCM:

 be independently treated. Furthermore, by!

varying the speed of the sequencer the charac-
teristics of the sound can be made to vary
widely, for example, as the rate is increased the
four bands begin to sound simultaneously.
Only a simple digital sequencer is required for
the above and the voltage controlled mixer
becomes the heart of a useful music making
instrument within the body of the synthesiser.
This type of approach is particularly useful for
those without access to multi-track recording
equipment.

3. Adding and subtracting waveforms from
two or more oscillators set to different pitches
has not been widely used with synthesisers due
to the tendency for the voltage controlled
oscillators to track at different rates. The latter
makes it impossible to maintain the same tone
quality over several octaves. With the incorpor-
ation of synchronising facilities in modern
VCOs this problem is overcome and additive
and subtractive synthesis is a worthwhile field
of exploration. Of course, subtractive synthesis
is already widely employed by filtering techni-
ques but more subtle tones can be obtained by
mixing techniques.

‘e — MANUAL CONTROL OF PAN

PARTS LIST

BUYLINES

ng postage
| Limited,

Green, Presto
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PROJECT 5 VCEM

4. A major application of the voltage control-
led mixer is the ability to alter loudness and
harmonic content with pitch. One of the critic-
isms of ‘live’ electronic music is the precise
_nature of its sounds and the initial excitement of
a new sound turns to boredom as the brain
adversely reacts to its repetitive nature. By
applying the keyboard control voltage (or its
inverse, or a proportion of either) to one or more
-of the mixer control inputs then the amplitude
or harmonic content (often both) will vary with
pitch and so provide a useful means of
dynamically altering the timbral characteristics
of the sound.
5. Applying a low frequency waveform to the
pan control input can produce some interesting
spatial and rotational effects, but for greatest
impact this technique should be used sparingly.
6. Mention has been made of waveforms,
envelope shapers and keyboard voltage for
control of the mixer and in common with other
voltage controlled modules any variable voltage
source may be used. A foot pedal control
adapted to provide a 10V output is particularly
useful in conjunction with a mixer.

Processor Module

As discussed in Part 1, the low output
impedance and high input impedance
of the modules allows one output to
drive several inputs without over-
loading or introducing appreciable
errors. Thus attenuators should be on
inputs rather than outputs so that
their level can be independently ad-
justed. Likewise the modules should
ideally have a number of commoned
output sockets to facilitate distribu-
tion of the signal to other modules.

Additional attenuating poten-
tiometers and jack sockets add to cost
and also take up valuable panel space
and so for situations where the con-
trols are used infrequently a distribu-
tion panel was discussed last month.

A suggested configuration for the
module (a ‘processor’) is two distribu-
tion blocks which allow one input to
be distributed to three outputs with or
without attenuation.

Secondly, there are a further two

The mixer PCB attached to its front panel.

~employed.

blocks which may be used as above,
or the signal may be inverted via an op
amp. In this instance inverting means
subtracting the input voltage from 10
volts and not turning a positive input
voltage into a negative one. This is
achieved by adding components R3
and TP 1 to a conventional unity gain
inverter.

Another addition is the so-called
‘lag processor’ which is simply a low
pass filter and akin to the usual por-
tamento circuit. This is useful for
slowing down fast control signals and
also for delaying control signals.

Construction

Because of the simple construction of!
the circuits no printed circuit board is
shown but a few construction hints
may be of value. For the inverter a
BIFET type op amp (LF 351, TL 081,
etc) should be used to prevent distor-
tion of high frequency or fast signals.
The main precaution is to keep the
signal input resistor close to the in-
verting pin. A small capacitor (10 or
22p) across the op amp also reduces
the-likelihood of instability. Further-
more, if you decide to install more
than two inverters on a board then
100n decoupling capacitors mounted

close to the power supply pins of the:

IC will prevent the tendency of these
devices to talk to one another. The
circuit should be wired up so-that the
inverter stage is disabled when input
jack socket ‘B’ is in use.

A LM 1458 type op amp should be
adequate for most applications of the
lag processor. RV1 = 2M2andC1 =
220n will provide sufficient delay and
since short delays are the most useful
a polyester capacitor may be

ETN
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Panel layout of the mixer.

The mixer PCB installed in its case.
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KNOWNAS RADIOSHACK INTHE U S A

TAND

The largest electronics retailer in the world.

- Offers subject to availabihty. Instant credit available in most cases. ; —

OVER 170 STORES AND DEALERSHIPS NATIONWIDE. |

‘92

1000 OHMS/VOLTS AC/DC
8 RANGES

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

1000 DC current;

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

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

£6.95

FREQUENCY
COUNTER

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

£79.95

MULTITESTER

Dual FET imput for
accuracy and minimum
loading 11.5cm mirrored
scale. DC valts, O-1-3-10-
30-100-300-1000. DC
current 0-100 a. 0-3-30-
300 milliamp. Resistance

- 0-30-300-3k-301C-1

megaohm. 0-100- 1k-
101C- 100K-3
megaohms. Req. 9V
battery. 22-209.

REG. PRICE

£29.95

TRANSISTORIZED,
SIGNAL
TRACER

Spot circuit troubles and

' check RF, IF and audio

signals from aerial to
speaker on all audio
equipment. With 9V
battery, instructions
22-010

ne£9.95

DIGITAL IC LOGIC PROBE

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

SIGNAL INJECTOR

For RF. iF, AF circuits
Maximum accuracy. Easy
pushbutton operation. Needs
two "AA” batteries. 22-4033.

REG. PRICE£2- 79

AC/DC CIRCUIT
TESTER

Accuracy in 1-300 volts
ranges. Safe in live:dead
circuits. Needs two “AA”
batteries. 22-4034.

REG PR\CE£ 1 . 99 )

REALISTIC DX 300

General coverage receiver. Quartz-synthesised tuning,
digital frequency readout. 3-step RF Attenuator. 6-
range preselectar with LED indicators. SSb and CW
demodulation. Speaker. Code oscillator. Batteries (not
included) or 12V DC. 20-204.

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

..£19.95

DYNAMIC
TRANSISTOR
CHECKER

Shows current gain and
electrode open and short
circuit. Tests low, medium
or high power PNP or NPN
types. Go/no-Go test from

i 5-50mA on power types.

22-024.

E REG. PRICE

£9.95

MAKE RS OF THE WORLD'S BIGGEST SELLING MICROCOMPUTER TRS8G

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

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

e o REG PRiCE.£3 5 . 9 5

| TANDY

'DEALER

Most items also available
at Tandy Dealers. Look for this
sign in your area.




_ _FEATURE

ECH TIPS

Example game of **Grand-Prix"’.

Winner is the first player to travel 1000 km. Pre-load store 3 with 0.25,

. Player 1 Player 2
Grand P"x Skilt Factor Speed  Dist Traveiled Skill Factor Speed  Dist Travelled
e {kmph) (km) (kmph) {km)
M. R. Harrison
1.03 10.00 0.15 1.49 100.00 80.81
. 1.17 20.00 5.92 1.44 90.00 ashi!
Grand Prix can be played on the fol- 135 30.00 24.46 1.21 20.00 “g8.14
lowing calculators — Casio fx-201p 1.28 23.00 35.91 1.49 110.00 177.44
and Casio Profx-1. 1.15 20.00 41.21 1.49 120.00 274.60
The game is played by the calculat 1.16 20.00 46.78 1.46 120.00 crash!!
SXEIoTIn G i Cynz.ti’ns i s 1.27 30.00 61.15 103 ~ 1500 27508
plaining OMCILIONSIO o 1.45 110.00 crashl! 1.30 35.00 293.68
by means of a skill factor. The condi- 1.41 100.00 crash!l 146 100.00 crashl!
tions are as below: 1.30 35.00 crash!! 1.45 80.00 354.48
1.5+F A = 1.32 35.00 80.86 1.34 37.50 376.95
ke htxce”em Cofditions Eelaml.2 1.25 25.00 92.16 1,09 2000  crashll
gnt. 1.22 23.00 101.14 1.23 25.00 387.13
1.4+ Very good. 1.14 20.00 107.94 1.34 44.00 crashll
1.3+ Good. 1.27 25.00 119.92 1.04 10.00 387.43 .
1.2+ Reasonable roa f 1.46 90.00 189.52 1.28 33.00 403.72
bonds n cond. Take garcé Subigee) Bl 1.50 150.00  crashi! 112 1500 406,67
' : 1.13 17.50 193.55 1.08 20.00 crash!!
1.1+ Greasy road surface due to 1.26 25.00 204.90 1.07 12.00 407.96
water. : 1.30 35.00 223.93 1.38 50.00 441.47
1.0+ Qil 11l DANGER. 1.07 10.00 225.01 1.31 45.00 crash!!
L . 1.38 52.00 259,564 1.09 15.00 443.53
The player whose turn'it is, d_ecndes 1.26 30.00 crashl! 1.13 17.50 447 14
how fast he dare travel without 1.1 15.00 2§2.25 1.16 20.00 452.72
crashing. The faster the speed the 1.46 90.00 crash!! 1.27 7 30.00
further the distance the player’'s car T3
will travel. The winner is the first
person to travel a chosen distance. By keeping a record of one’s attempts, the player can soon realise how fast he may go
The game is played as follows: with certain skill factors.
1. Press start. For a new game, stores 7 & 8 have to be cleared.
2. Skill factor is shown for player 1. '
3. Player 1 enters his required GRAND—PRIX Steps:—
speed.
4. Total distance player 1 has travel- ST*0: GOTO9: 1=9: GOTOS: 13
led will only be displayed if player 1- GOTO9: I1=K2: GOTO8: GOTO0O0: 27
did not crash. SUB*9: 3=3x6:
! ) : 3=3x6: : 36
5. Skill factor is shown for player 2. ST*4: 3=3+9: 45
6. Player 2 enters his required IF3=K0:4:5:5: 57
speed. SUB*8: IM=3+K2+0: 69
7. Total distance player 2 has travel- ANS IM: 72
led will only be displayed if player 2 2=0 10* x IM TAN: 80
did not crash. e 1=13K3: ~ 87
8. Goto stage 2. ENT IM: 20
The first part of the program is to . 1=IM: IF IM=2:1:1:3: 105
obtain a random number between 0 ST*1: I=I+K3: 115
and 1. This is done by multiplying IM=3SINx1+IM: 124
another number between 0 and 1 ANS IM: 127
-again by —3.94. To the result, 1 is
continually added until the result be- Pre-load memory stores as below: —
comes positive. This result is used in i
obtaining the next random number in . Store9... .., .., 1
the same way and also in the next Store6... ,.. ... —3.94
stage of the program, which is to Store0... ... ... 1.021
obtain a skill factor. The skill factor is _ Store3... ... ... anynumber between 0 and 1.
found by dividing the random number
previously calculated by 2 and then Rad-Deg-Grad switch must bet set on “Radians”.
addingon 1.021. For a new game, stores 7 & 8 have to be cleared.
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‘All these only
from HENRY’S 2

NASCOM-2-+FREE 16K RAM
Here’s an offer you can’trefuse:

‘Because of the lack of availability ¢ of MK 4118
RAMs, Nascom Microcomputers is supplyingits
Nascom 2 without the 8 spare 4118s but with a FREE
16K dynamic RAM board.

WITH FREE
POWER SUPPLY.

ossssssssssss ~ When the 4118s become
NASCOM-2 available, Nascom 2
with ~ purchasers can have them
{ atthe special price of £80
32K RAM + VAT forthe 8K.

£345 VAT " So,for £295 plus VAT

P&P 150 this is what you get:

MEMORY
® 16K RAM board

[ andable to 32K).
B uy (e:peK MlcrosgféBASIC
- @ 2K NAS-SYS 1

monitor.
B"tlSh 01KV|deoRAM

’
1K Works /
It s < Scrat:hpa%.gzM

® Main board sockets
oy AMEMORES s : BeStl ' e PROMS,
)RIES 270
A co idiculousty MICROPROCESSOR
available h::\v\r! S singforthe 'p ice stilt only §MK4116 16K £7.00 @ Z80A which will run at 4MHz but s selectable between 1/2/4 MHz.
DYNAMIC RAM HARDWARE
low s VAT). 8for £65.00 e Industrial standard 12" x 8" PCB, through hole plated, masked
£165piu MK 4027 4K and screen printed. All bus lines are fully buffered on-board.
3 £3.80  |NTERFACES © Licon 57 key solid state keyboard.
8 for £27 ® Monitor/domestic TV interface.
2708 £8.50 @ Kansas City cassette interface (300/1200 baud) or RS232/20mA
2102 £1.20 teletype interface.

2716 £32.00 The Nascom 2kit is supplied complete with construcnon article
FU" |-|St P.O.R.  and extensive software manual for the monitor and BASIC.

5
" pCB carry‘ﬂg
g mory pack

EXPANSION NASCOM-1 Programming Manuat . . . . £4.50
* Power supply for up to

*Expansion buffer board .., . £32.50 ]
MEMORY KITS (inclusive all 32K expansion Mk It .. ... £24.50
hardware) *8A power supply for larger
8K .. ° ... .. g8s than32Kexpansion : .. £60.00
16K .. .0 g1ap #Expersoncardframe ... £29.50
32K £200 ' EPNOM programmer ... . £1395
#/Q board with decoders and SMART-1 ... ........£0486
all hardware except ICS wil! Tiny Basnc ............ £25.00
accept up to 3 PiOs, 1 CTV and Super Tiny Basic (with editor and machine
TUART  ........ .. £35 utility routined) . .. . £35.00
NEW. T.4 operating system in (2) Zeap assembler editor . . . . .. £32.00
2708 EPROMS UPWARDS. S8KBASICROM ... ..... £40.00
COMPATIBLE FROM T2 and B- BUG .Nupen TextHandler . . . . . m.oo

Disassembler . . .. ... ..
NAS SYS 1. MONITOR

NASBOM IMP PLAIN
PAPER PRINTER

Fully built and housed in a stylish enclosure
forj just £325 plus, 159, VAT .Interfaces with
all mlcro computers. Deliveries Ex- Stock

@ Optional tractor feed. ® Baud rate from 110to 9600

The Nascom IMP (Impact Matrix Printer) features are: ® External signal for optional synchronisation of baud

0 60iines per minute @ 96 character ASCli set e
@ 80 characters per line (includes upper/lower case 5
® Bi-directional printing @ Automatic CR/LF. 5%)‘(’/CI#FSF“I(IIEATK°E:’ESN;‘RYI(?E
® 10 line print buffer. ® Accepts 84" paper. °
®Software selectable 20, 40 and 80

column using 120mm ‘aluminium-
ised paper. 1 roli supplied.
9150 lines per minute,
®Centronics parsllel data interface
for Nascom, Tnndy etc.
®240voht. rnmm
ASCll ¢ aracter set
®Paper feed, and on/off select switches
@ Audible ‘BELL’ signal  Weight 10ibs
®Size: 13" x 103" x 41" LIST PRICE £400

®New, boxed and fully guaranteed

FERRANTI COMPUTER KEYBOARDS

60 Key ASCIi Coded in steel case in good condition

: In goo 80 column  Qur Price £195.00
Latched output complete with Plug & Cable AT plus VAT post FREE
with circuit to convert to T.T.L. levels. £25 P/P £2.50 CENTRONlC? P1 PRINTER Spare paper £9 for 3 Rolls + VAT

Your London & National Nascom Distributor. i
Export Orders deduct VAT, but add 5% carriage | COMPUTER SEND

Official Export & Educational Orders welcome BROCHURE _ 15p
Our Telex 262284 Mono Ref. 1400 Transonics | FREE STAMP

Henry's

Computer Kit Division
404 Edgware Road, London, W2, England
01402 AR22
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FEATURE: Tech Tips

Gyrator Smoother
J. P. Macaulay

Although this circuit was developed to
supply a well smoothed supply to a
stereo class A amplifier it is well suited
to many other applications. The
circuit is based on the dual op amp
LM358. A1 is used as an gyrator, C1
being amplified by the ratio of R3 to
R4, ie 1000X. The simulated capaci-
tor thus formed between the output of
A1 and ground is 100n.

R5 and RV1 set the output volt-
age whilst R4 in series with the
‘capacitor’ forms a smoothing net-
work with a time constant of 10,000
seconds! In order to avoid protracted
turn on times the diode, D1, rapidly
charges C1 to within OV6 of the
nominal output voltage within two
seconds. Ripple is not measurable
with the prototype when supplying
3Ainto a load. A2 and the Darlington

6-30V

1S,

+ ViN

RE
220R

RV1

LIN

10k ———

R

o
BFXg4

ic2

Y

R

100
kK D1

2 .
1%0 i 100k
3

1N914

"

Qz
2N3055

4

c1

+
100u frz-’

O Vo

ovO- ”Jn

output pair Q1 and Q2 form a voltage
follower with an output current

e

capacity in excess of 10A, if Q2 is
mounted on a hefty heatsink.

Motorcycle Anti-Theft
Alarm

C. R. Goble

IC1a,b form a monostable triggered
by mercury switch S1.IC1¢ then pro-
vides a low output, allowing the
charge on C5 to decay over a couple
of seconds through R7. After this
short delay IC1d allows RL1 to sound
the alarm bleeper and the astable
around 1C2a,b flashes the bike hea-
dlight via RL2. After a period the
monostable resets and arms the

circuit once more. if the battery leads
are cut then another astable around
IC2c,d will switch the bleeper on and
off continuously, via RL1, until dis-
armed by lockswitch S2.C4 dischar-
ging preverits the alarm from soun-
ding for about 20 seconds after initial
arming. RL2 contacts should be suit-
ably rated and, ideally, RL1 should

ltake only a low current to help con-

.serve standby power. Current drain

when untriggered amounts to that

‘through S1.6V operation is possible

with. 6V relays although values may
need altering to preserve timing.
Mercury switch S1 can be formed
either from one double switch or from
two single switches, mounted across
the ‘bike and wired to give a

TO HEADLAMP MAIN
BEAM FILAMENT

changeover action.
. D6 k
4 sw2b

c1 R2
0.2 Sl Ty

100k

c2
2u2

NOTES :

< R3
10k

D1-5 ARE 1N4148

D6.7 ARE 1N4001

1C1,2 ARE 40018

Q1,2 ARE BC184

RL115DIL REED RELAY,
WITH INTEGRAL DIODE

RL2 MIN 12V

I RL1 }
TO ALARM

R5
BLEEPER L axg §

SWZa(}\

D1

[ cre)e

D7
MOTORCYCLE
BATTERY 12V

CE N

Es é M5
cs
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‘8K ON BOARD MEMORY!

‘5K RAM. 3K ROM or 4K RAM, 4K ROM (link
-sefectable). Kit supplied with 3K RAM, 3K ROM.
System expandable for up to 32K memory.

2 MICROPROCESSORS

Z80 the powerful CPU with 158 instruction, including _
all 78 of the 8080, controls the MM67109 number
cruncher. Functions include +, —, °, /, squares,
roots, Iogsggxponentia@ trig functions, inverses etc.

2 KEYBOARDS! Range 10" to 9 x 197" to 8 figures plus 2 exponent
56 Key alphanumeric keyboard for entering high level .dIgIE. .
language plus 16 key Hex pad for easy entry of

machine code. 7 o

i EFFICIENT OPERATION

' Why waste valuable memory on sub routines for
‘GRAPH“:S! numeric processing? The number cruncher handles

64 character graphics option — includes

everything internaily!
transistor symbols! Only £18.20 extra! .

‘MEMORY MAPPED’

high resolution VDU circuitry using discrete
TTL for extra flexibility. Has its own 2K
memory to give 32 lines for 64 characters.

RESIDENT BASIC

with extended mathematical capability. Only

2K memory used But rore powerful than
most BK Basics! . J

KANSAS CITY

jow error rate tape interface.,

NEW LOW
PRICE!

POWERTR

_Ihe kit for this outstandingly practical design by John Adams published in a series of articles in Wireless World really is complete! r
Included in the PSI COMP 80 s_éienti?ic'computer kit is a professionally finished cabinet, fibre-glass double sided, plated-through-hole printed circuit boara. 2

keyboards PCB mounted for ease of construction, IC sockets, high reliability metal oxide resistors, power supply using custom designed toroidal transformer. 2K
Basic and 1K monitor in EPROMS and, of course, wire, nuts, bolts, etc.

1K MONITOR
resident in EPROM.

SINGLE BOARD DESIGN
~Even keyboards ‘and power supply
circuitry on the superb quality double

o PRR

NOW ONLY

£249 + vaTt

Cabinet size 19.0" X 16.7" X 3.3". Television by courtesy of Rumblelows Ltd., price £5B.62 Kit also available as separate packs:
e.g. PCB, Keyboards, Cabinet, etc.
)
- PSI Comp 80. Z80 Based powerful scientific computer
Design as published in Wireless World, April-September,

PSI COMP 80 Memory 'éxPansion Sys-
tem :

Expansion up to 32K all inside the computer's own cabinet!

By carefuily thought out engineering a mother board with buffers and its
own power supply (powered by the computer’s transformer) enables up to
3 8K RAM or 8K ROM boards to be fitted neatly inside the computer
cabinet. Connections to the mother board from the main board expansion
socket is made via a ribbon cable.

- Fibre glass double sided plated through hole
Motherjbosed P.CB. 8.7 x 3.0'" set of all components
including all brackets, fixing parts and ribbon

cable with socket to connect to expansion plug

; £39.90

. Fibre glass double sided plated through hole
g'l(\:llmb?)card ‘P.CB.5.6"x4B" .. .. ... ... . 212.50
Set of components including |1C sockets, plug
and socket but excluding RAMs . . . £11.20
2114L RAM (16 required) ....... £5.00
Complete set of board; components, 16 RAMS
........................ £89.50
8K ‘Fibre glass double sided plated through hole
ROM board P.C.B. 5.6" x4.8" £12.40
Set of components including IC sockets, plug
and socket but excluding ROMs . .. £10.70
2708 ROM (8 required) . ........ £8.00

Complete set of board, components, 8 ROM
....................... £78.50

Fioppy Disk, PROM programmer and printer interface coming shortly!

Value Added Tax not included in prices

PRICE STABILITY: Order with confidence. Irrespective of any price . !

changes we will honour all prices in this advertisement until Aprii 30th,

1980, if this month’s advertisement is mentioned with your order. Errors

and VAT rate changes excluded. : [

EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p (a d|V|S|on Of POWERTRAN ELECTR O N lCS)

R BRBERS Sibaalont 1o 18% sweharge for VAT No charge PORTWAY INDUSTRIAL ESTATE ANDOVER
g::gz'.‘ég?\rx?ﬁtlll‘;lsEim!:;eFfl:i:his optional service (U.K. mainland only) AN DOVE R HANTS SP10 3NM (02 6 4) 64455
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FEATURE: Tech Tlpg

Solder Sucking
A. D. Hextall

Here is a tip for those wealthy enough
to possess a solder sucker. Those so
fortunate will appreciate the cost of
buying replacement nozzles. Great
financial saving can be achieved by
sliding a piece of rubber sleeving over
the nozzle, extending it by about 4
mm. Not only is the sleeving heat-
resistant, but when worn can be
replaced at a miserly cost.

1 Car Alarm

W. D. Solomon

This circuit offers a greater degree of
security than many of the designs
‘previously published, in that there is
absolutely no way of controlling, or
resetting the alarm from inside the
car. When triggered, a relay flips over,
to be used for immobilising the car by,
say, shorting out the points or dis-
connecting the solenoid. A siren is
also turned on, winding up for a few
seconds before an astable turns it.on
and off, thus producing an effective
alarm sound. After a pre-selected time
the system resets itself, to avoid
draining the battery, or annoying the

]
il

neighbours.

IC3 provides the trigger logic, the
gates being arranged so that if the
wire to SW1 (the enable/disable
switch) is cut or damaged, the system
will still be enabled. iC1 is a 555

NOTES :

1C1,2 ARE 555

1C3,4 ARE 4001

Q115 BC548

Q2,3 ARE TO SUIT SIREN og
BC548 AND BD711

D118 1N4001

D2,3 ARE 1N4148

ZD1 1S 12V 400mwW

RLA IS TO SUIT {> 120R)

SUPPLY DECOUPLING CAPACITORS

SHOULD BE CONNECTED ACROSS

CHIP SUPPLIES

being used as a basic timer; the time.
period (before the system resets itself)

is controlled by RV1. The output of

IC1 turns on Q1 and thus the relay,
while triggering the monostable (IC4a
& b) and buffer (IC4c & d), which
turns on the siren, via the Darlington
pair (Q2 & 3). After a few seconds the
-astable 555 (IC2) takes over, bleeping
the siren on and off. RV2, 3 are ad-
justed when the alarm is installed to
vary the on and off times and produce
the desired alarm sound. D2, 3 isolate

*the outputs of IC2, 4.

ZD1, C1 and R11 provide a
stabilized 12V supply; C2, 3, 5, 6 and
their associated resistors are a des-
perate attempt to protect the circuit
from a noisy ignition! On the
prototype, PB1 and RV1 were
mounted on the alarm box, which was
bolted inside the engine compart-
ment; SW1 was hidden in the boot,
although a key-switch could be used
in a more prominent pasition.

One final note; if you're in the habit
of leaving your alarm-protected car
unattended for three months at a
time, | would suggest using the new
CMOS 555 to save the battery; as it is
the current consumption is 12-15
“mA.

At 24
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COMPONENTS AND SYSTEMS FROM TRANSAM COMPUTERS

*CP/M - TRITON IS IMPRESSIVE! cp/ AVAILABLE NOW FOR
*BASIC 'PRACTICAL COMPUTING REVIEW DEC. 79. TRITON _
‘PASCAL THE Disc op with text editor,

TRITON utilities and complete file
COMPUTER 3 management. Makea Tnton fully CP/M compatibie and

D . able to run CP/M based software. Triton will support yp to

four 5 or 8" drives single or doubie density fuil CP/M
software user group facilities available. SAE for details.

| r=—

U [ =l TRANSAM BD8O PRINTER

; TRANSAM = N DISK DRIVES & POWER SUPPLIES
T T T T T T T T T T T T T I T T T T, 74 SHUGART i £205.00

SA400 57 drive
® L4.1 with 1k monitor 2k basic £286 SA800 8" drive £380.00
@ L5.1 with 1.5k monitor 2.5k basic £294 Powesione qualityjpower.supplies .
66 M PUTE R @ L6.1 with 2k monitor 7k basic £399 f X

® L7.1 with 2k mon 8k extended basic £409

® L8.1 4k ed/mon 20k res pascal £611 | CP206 2x8" PSU
SYSTE M ® L9.1 CP/M disc based system P.O.A.
Designed for ease of construction and flexibility. @ 8k ram card kit (2114L) £97 g
Kits come complete and all components and ® 8k Eprom cards (EXCL 8x2708) £31
software are available separately. UK designed @ Motherboard expansion 8 slot £50 TCL)PJAS CAL CP/M fﬂﬂpaﬂble
and supported. Fully documented hardware and @ Trap-res assm/edit etc (Bx2708) £80 Eprom based":zf;:gum"on. - avaﬂableo:o aru'r']ef“:g;‘: gf/’m
software and a totally flexible approach to system @ Transam BD8O Bi-dir printer £595 8" disc pt : P/M ; - P.OA
building. Powerful and easy to use system ®TVM10 video monitor 9 £79 onl8ydiselphusldocamentation’{ch/MiversiotiEq) 2
monitors — a range of languages available. @ Eprom prog (2708) kit £29.50
Firmware is Eprom based and upgrading from SEND FOR OUR CATALOGUE FOR FULL ]
one level to the next is easy. DETAILS OF TRITON FEATURES

DILPLUG SOCKETS & SWITCHES

W/WRAPSKTS gll)LSKTS DILSWITCHES

FUI.I.HANGEDFMICROSUPPDRTCHIPS—INSTOCK — 0% Mmow L

SN74LS00N SN74LSE4N SNTALS138N 85 SN741S195AN 85 SN74LS325N 255 SUPPORT g & soiL 180
SN74LSOIN SN74LS55N SN74LS139N 95 SNTALST96N 120 SN74LSI26N 256 0D 2 232 bk g 3 JEwZIF 4-95
SN74LS02N SN74LSB3N SN74LST45N 120 SN74LS197N 1.20 SN74LS327IN 255 4 Y 1.20 & ' 150 2wIZF® 620
srmtggi” gmatg;im gng:gm 1.;: gm;:{g%ﬂ]m srmmgzn 35 8220 280 232 ¥ < 24DiL 280
SN74 4 N74L SN74LS353N 1. ! 248 : i

SN74LS05N SN74LS75N 46  SNIALS153N SN74LS241N SN74LS365N 8228 420 6810 400 480IL . ZERO INSERTION FORCE
SN74LSOBN SN74LSTEN SN74LS154N SNT4LS242N SN74LS3B6N 75 815 11.50

SN74LSUSN SN74LS78N 35  SN74LSIG5N SNTALS243N SN74LS3B7N 190 21141450 5.50

SN74LSION "SN741S83AN 1. SN74LS156N SN74LS244N 2. SN74LS368N 2114L-250 7.60 =
SN74LS11IN SN74LS85N 1. SN74LS157N SN74L5245N 3.60. SN74LS373N 1. 500 74C920 11.00 c 0 M PU c 0 LD,R ' l F U LL c 0 LU U R
SNTALSI2N SN74LSBEN SN74LS158N SN74LS247N SN74LS374N 1. 00 740921 1100 @ 13" 8 colour crt display SPECIAL
A 1 55 5.00 1. @ Built in 5§ disk GRAPHICS
SNT4LSSIN SN74LS1B1N 1.15  SNTLS249N 1. b [ 1 i Q

SN74LS13N SN74(S90N SNT4LSTBON 115 SNTSLS248N
SN741SSN SN74LS162N 115 SNTALS251N SN74LS37BN @ 16k extended basic n om PACKAGE

d f i ® 71 key keyboard — detached

SN74LS33BN SN74LS163N SN74LS253N SN74(S378N i ! ;

SN74LS95AN SNTALSIBAN 150 SN74LS257N 140 SNTALSIBIN 5 I @ R5232.1,50/pin bus <71 £985 Pl
SN74LS22N SN74LSIEN 175 SN74LS1B5N 1.70  SN74LS258N SN74LS386N 50 2107 7.80 ® 8k user RAM —fully expandable VAT
SNTALS26N SNT4LS107N SN74LS1B6N 175 SN7SLS259N 145 SN74LS330N
SNTaLS27N swaLsion SuLsion SNTUSIGON 8 STALSISON 150 5. !
SNTALS2BN SNTALST1 SN7A4LL 50  SN74IS395N 5. ] 00
SN74LSION SNTALSTASN SNTALSTTON 250 SNT4S266N SN74LSISBN 1 I i $100 DISC CONTROLLER £195 7°

SN74LS114N SN74LS173N SNTALS2T3N SN74LS39BN 2. i i

sz SNTASTIAN 1 Stz SIS 180 ! 1 As used on Triton. Fully built

SN74181 415 . 4N 4l .0 wilt drive Bx8" or 8x51” drives.
SN74LS3BN SN74LS1 28N SN74LS18IN 275 SNTALS283N SN74LSA45N 125 i Y e e sensity. Works
SNT4LSA0N SN74LS125N SN74LS190N 175 SN7ALS200N 180 SN74LSA4TN 125 ! ng o
SK74L3A2N SNI4LS12EN SN74LS19TN 175 SNT4LS293N 1.80 SN74LSASON 185 i 08 8.00 with all Shugart compatible
SN74LS4TN SN74LS132N SNT4LSIS2N 145 SN74LS295AN 220 SN74LSBESN 95 25.00 drives. Uses the 1781 chip
SNTALSABN 85  SN74LS133N SN74LSTS3N 176 SN74LS29BN 220 SN74LSBGIN 95 81LS98 180 2532 5000 on board crystal - CPU independent
SN74LS43N 108 SN74LSI3EN SN74LS194AN 189 SNT4LS3ZAN 180 SNTALSBTON 270

DPS.1 MAINFRAME - PASCAL SYSTEM MULTIWAY CONNECTORS
$100 to IEEE spec ITHACA S$100 BOARDS INSUATIONPIGRCING 35770

. 20way plug
PASCAL/Z 8K Static RAM board (45Cns) £123.75 2Bway plug

ggoS‘atl%RA‘l\f(goard §250ns) g]g?%g 34 wayplug
i CpLIIDoaT E 50 way plug
Eaef,i?",g"n‘fe',‘ft 780 cpu board (4MHz) £153.75 20 wayskt
syetom IEE - 2708/27 16 EPROM board ~ £63.75 26 way skt
S100 bus system Prototype board {bare board) 34 way skt
using DPSI main- Video display board (84 x 18, p 30 way skt

f—d 128U/L Ascu) 108.75
\Q frame. Supports K2, Dise controller board i EDGE CONN PCB
Ay ASSEMBLE/Z and KD o GOLD .1"PITCH
== %;E PASCAL/Z on 8" disc et ODEEf/aZ“"E systerm i 22/84
o

build your own

ASS Macro Assm
i PASCAIJZ compiler £131.25

- t y i ‘60 E4wayDINmale ~ 250
WE STOCK THE FULL RANGE OF $100 CARDS AND ACCESSORIES . EawayDififemale 450

: '-------‘ NEW A4 SIZED
VISIT OUR SHOWROOM i aLLPricES B CATALOGUE -viaee

WE ALSO STOCK:— A comprehensive range of books-magazines. ISIT R SHO! M N
VERO products including S10(})) and Eurocard and Wire Wrap equi l Exclude VAT & P/P A\N%N\A 1980 ;:?05%% Mon—(g:iVROO {e]e]

1 g
pment) Wetler[soldering lequipmentRibbon [Caklegftaclsiegpes: (s VAT 15% P. & P. 40p on smail orders. 1.30-2.30 closed funch
l $°{ Ia;‘ger items pleacs’s Tdel. 9.30-5.00 Sat
elephone credit card orders
I accepted subject to £5 min. Thursday half day 1.30

CRYSTALS FB(3850)  9.50 RAPID MAIL ORDER SERVICE
100k 3 80804 633

VBE TO
24.00 EDGEWARE 20

8.00 : MET UNE
15.00 - .
1295 By it wih Accem Carwiod™ ToewARL 70
8.00 [ E— e

10.00 1 '
1385 - I - ..
TRANSAM COMPONENTS LTD, 12 CHAPEL STREET, LONDON NW1  Tel: 01-402 8137 Telex: 444898

ot

ka1 et D
b=~
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W% TELEPHONE:

oot s LB ELECTRONICS . vt

UXBRIDGE 55399

PCB OFFERS
(1A} Video Store PCB
115mmX94mm containing
10XTMS 3409 {4 X80 Dyn Shift

p&p 30p (limited stocks).

(1B) Audio amp PCB (LM 380}
9-18vd.c., output 2% wetts into 8
ohm with heatsink. 1.25 watt
4ohm without heatsink. £1.50
p&p 25p.

{1C} PCB 215mmxX290mm
12xXTMS 3122J {or sim.) Hex
32-bit Shift Reg. + 39 iCs. £2 +
50p p&p (limited stocks).

mpru CORNER

2112 {200ns) £3. 2114 (450ns)
£4.50.

1702 £2.50; 2708 (400ns)
£2.25

2716 (Single Rail) £28.50.
741254 for £1 + p & p 25p.
MK 1002P (dual 128 bit Shift Reg}

35p.
LM711CH (Voltage Comparator}

30p.
Moh75240 Character Generator +
Data 2560 Bit (64 x 8 x 5) £3.50,
p &p 25p.
(All Fult Spec)
D TYPE CONNECTORS

9 Way: plg 40p, skt 40p.
15 Way: pig 40p, skt 50p.
_1’2 Way: wirewrap, plugs only
25V Way plg £1.00, skt £1.00.
{RS23
25 Way nbbon plugs £1.20.
25 Way: ribbon sockets £1.20.
37 Way: plg £1.40, skt £1.40.
50 Way: skt {wirewrap) £1.65.
50 Way: skt £1.45. p&p 25p

COVERS

37 Way: 80p

DISPLAYS
MAN 72 7 seg CC £1.25, p/p
25p.
Burroughs Panaplex 9 Dig. + skt
and bezel £1.00, p/p 25p,
LED 3 Digit DIl 55p, p/p 25p.

LED 4 Digit DIL HP 5082 CC
0.11"" (RED), £1.50, p/p 25p.

Reg.) + Discretes. etc. £2 each,’

: H b T

SUPERSAVER
Ribbon Cable Headers 16 DIL
Jermyn, goid plated, with cover,
48p, p&p 25p.

SUPERSAVER 2
Tantalum Capacitors 25 volt, 4.7
uF, 14 for £1.00, p & p 25p.

SUPERSAVER 3
Mercury Batteries 1.35v 1AH. Dia.
15mm, height 18mm, 35p, p & p
25p.

SUPERSAVER 4
HYBRID SYSTEMS DAC 371.8 8
Bit, Dil packaged, ideal MPU users
with data, £2.95, p & p 25p.

SUPERSAVER 5
LM 323K Voltage Regulator, 5 volt
3A, £4.50, p& p 25p.

SUPERSAVER 6
RS 338-383 Miniature Decade
Thumbwhee! Switch, £1.65,p & p
25p.

SUPERSAVER 7

' SN74116 Dual 4 Bit latch 75p.

p&p 25p.

SN74181 Arithmetic Logic Unit,
80p, p&p 25p.

SN74194 4 Bit Shift Register,
50p, p&p 25p.

SN74198 8 Bit Shift Register, 75p
pé&p 25p.

SUPERSAVER 8
BC108b 8p each or 100 for
£7.00, p & p 25p.

SUPERSAVER 9
4 Digit 7 segment LED Bubble
Display, NSA 1540A Ex equip-
ment, 5 for £1, p& p 25p.

'SUPERSAVER 10
9 way male/female connector,
ELCO 8129, 0.1 inch pitch, gold-

. plated PCB mounting, ideal for

bussing two PCBs together..

Superb value, 35p, p & p 25p.
SUPERSAVER 11

500 ohm multiturn trimpots PCB

mounting, 30p, p & p 25p.
SUPERSAVER 12

TMS 3128NC Static shift register,

£1.50, p &p 25p.

i

-LCD

by

NEW LOW PRICE!

LCD ALARM

SUPERSAVER 13
PL529 (UHF) Elbow Connectors,
50p cach, p & p 25p.
SUPERSAVER 14
15423 Stud mounting rectifiers,
400v 10A, giveaway price, 10 for
£2,p &p 25p.
SUPERSAVER 15
20K Painton multiturn trimpots,
PCB mounting, per box of 14
£2.50,p & p 25p.
SUPERSAVER 16
Astec UM1163E 36 modulator
plus PAL colour PCB {faulty). Few
only £2.25, p&p 30p.
y LEDs (Full spec).
TiL209, red, 10p. 0.2in. red 12p.
0.2in. green 28p. 0.2in. yellow

28p.

RL54 red Axial fead, 15p.
P&P on all above 25p.
VERNITRON" (iramlETmars type
FM4 10 7MHz 45p, p&p 25.
TRANSISTORS, BD236 40p,
BC183L 10p, BF195 10p, SGS
2N3055 30p, p&p on alt 25p.

TBA 810S, with data, 85p, 4-way
Dit switches, 75p. MC1303 Dual
Stereo preamp with data, £1.25.
7in. Nylon cabie ties 100 for
.£1.50. All p&p 25p.
'NEW SN76477 (Yes, back in
stock). Sound Generator IC (Train,
plane, explosion, laser gun etc.), j
with data £3.25, p8p 25p.

PCB KEYBOARD,
65mmX82mm, 18 Key Clickers
less Key tcps, ideal Hexadecimal
use 35p, p&p 25p.

PACKAGED 10-WAY REED
relay 12V coil terrific value 50p,
p&p 25p.

IR12T20T BRIDGE RECTIFIER
12A 200V, single or 3 phase, 85p,
p&p 25p.

NEW PERANCEA CASES:
These superb cases now stocked in
the DIN range incorporating the
following features. Matt black fin-
ished bezels snap fitting onto'case

front, firmly retaining either of the
front panes provided, one
aluminium, one RED anti-
reflective. Each case has two sets of

. guides with rear panel slots for PCB

mounting
Types available:
DIN 145B
HA8XWIBxD75(mm)
DIN 2368
H36xW7 2xD120(mm)
OIN
H48M96xD1 20{rmm}

£3.75
£3.00
£3.80

7P8§P 25p. SAEVfor leaflet.

WE STOCK PETs
8K version £599. SAE for PET
SORCERER software lists at dis-
count prices.

- We can also offer a 48-hour repair

service for out of warranty PETs.
Telephone for details. PET edge
connector 40x40 £1.40 each p&p

p.
IC HOLDERS (Low profile)

B8 Dil 12p 14 Dil 15p
16 Dil 17p 18 Dil 20p
22 Dil 28p 24 Dil 35p ~
28 Dil 45p Ali p&p 35p

WE STOCK a vast range of TTL
CMQOS, some 74LS, MINIATURE
TOGGLES, etc.

PSUs. We have a large stock of-

power supplies at very realistic
prices (callers).
RELAYS

ITT 700 ohm Singie pole
changeover. 45p BANOR reset-
table double pole changeover 12V

£1, both p&p 25p.

i CIRCUIT BREAKERS
450v AC 65v DC 0.5A §0p; ditto
7A80p; p & p 25p.

ALLEN KEYS, 7/16'' 5p; 12 for
50p. p&p 20p.

FOR CALLERS ONLY
{or carriage at cost)
1 ONLY VIATRON 21 Data
management system comprising
processor, video monitor, cassette
tape drive, keyboard, modem in-

terface, 4 lines of 80 characters per
tape fil record. Autosearch/list
facilities. £125 + VAT (with
manual).

1 ONLY MOORE REED miniport *
DT106 portabie data terminal.

110 baud keyboard /printer with

internal modem and ACOUSTIC

COUPLER for connection to

telephone. Standard ASCH code,

Fult/Half duplex, 80 char. per line.

£300 + VAT.

1 ONLY GEC 9000 Visual Display

.Unit. Green phosphor, cursive

character gen. 600/1200 baud
asynchronous serial £95.
Shugart 801/8'* drive {fully)

“tested on exsrcisor) £300 inc. of

VAT

Terms cash with order (official
orders welcomed from colleges, .
etc). All enqguiries s.a.e. please. All
prices inclusive of VAT, unless
otherwise stated. Postage as
shown per item.

FOR THE PROFESSIONAL
USER. Gould mg5-20B PSU 5V
20A. Brand new and boxed
(switching) £65 p&p £3. 3
Gould PMA 47/10 0-15V 3A.
Brand new £45 p&p £3.50. Many
more in stock but in small
numbers. Please phone for
requirements.

LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB10 9LS, ENGLAND

New retail premises, now open
Mon., Thur., Fri. and Sat. 9.30-
6.00. Lunch 1-2.15 weekdays.
We are situated just off the A40.
Opposite Master Brewer.

=% UXBRIDGE~

5399.
All components full

SOLAR LCD ALARM

CHRONO

* WATER RESQSTANT
{no vents)

50 HZ
SUPERBOARD Ii ,

* MINERAL GLASS
* ALL STAINLESS

£2|6.2P inc. VAT STEEL

* ONLY 7mm THICK

24-hr. alarm with
on/ off indication.
1/10 second
chronograph
measuring net,

lap and first and
second place times.!
Dual time zone
facility

night light

ONLY
£29.95 (inc.vaT, P&P)

ISOLAR
LCD ALARM ¢
CHRONOGRAPH

24-r. alarm with
on/off indication
1/10 second
chronograph

. measuring net,

SNOOZE
ALARM

24-hr. alarm
Hours, Mins.,
Secs., date,
month, back-light,
auto. calendar.
Adjustable
stainless steel
bracelet,
12-month
guarantee.

ONLY £10.95
{inc. VAT. P&P)

CHRONOGRAPH

Al} usual features.
Perpetual calendar,
day, date.

24+, alarm with
on/off indication.
1710 second
chronograph
measuring set,

lap and first and
second place times.
Dual time zone
facility,

Night light.
12-month guarantee.

ONLY

{inc. VAT, P&P)

ATARI VCS System

— Most poputar top range:
micro-video game
Current cartridges — Air Sea Battle (27),
Space War (17). Outlaw (18). Video
Olympics (50). Breakout {12). Basketball
(2). Surround {14). Blackjack {7). Basic
Maths (8). Codebreaker {20). Hunt & Score
{8). Miniature Golf (2). Skydiver (5), Street tap and firstand
Racer (27), Chess (8). Levels Backgammon econd place
(8{_@[&3{ Games, Bowlmg ‘ . Ml times. )
Cartridges mostly — £14.95 inc. ?a"f";'. time zone
CHESS (8 levels) — £45.00 inc. Night fight.
BACKGAMMON — £34.50 inc. details on request.
SUPERMAN — £23.25 inc. Same day despatch.
INDY 500 — £34.50 inc. ON[Y—
ATARIVCS — £149.95 plus’
additional cartridge of your £19.95

h (Inc. VAT, P&P)

CASE — £29.95 inc.
4k RAM — £40.25 inc.
(8x2114)

COLOUR — £59 inc.
BUILT

Same day despatch
Same as ET! spec.

Same day despatch

BELTIME
GHRONDGRAPH

‘9 Functions
Hours, mins,
secs, day, date,
month, .
interchange
feature,
automatic
calendar,
backlight, net
time/lap time.
Stainless steel -
bracelet, 8mm
thick

{inc. VAT P&P)

V|DEOT|ME PRUDUGTS, 56 QUEENS ROAD

BASINGSTOKE, HANTS RG21 1REA. Tel: (0256) 56417 or 26620 TLX: 858747
FACTORY AGENTS WANTED MONEY BACK GUARANTEE OFFERS SUBJECT TO AVAILABILITY. TRADE ENQUIRIES WELCOME
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