


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 1s 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 1s 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 metalwork, fully assembled solid teak WOETESE ACAG S L  , BNR E RS RS R by
cabinet, filter sweep pedal, professional quahty components (all oy DHCILLATOR VOO VCFAD ENVELOPE
resistors either 2% metal oxide or 2% metal tnim!) and it really 1s 2w S <

complete — right down to the last nut and bolt and last piece of wire!
There 1s even a 13A plug in the kit ~ you need buy absolutely no more
parts before pluggmg 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 1s so simple it can be built easily in a few evenings by
almost anyone capable of neat soldering! When finished you wilt > : ;
possess a synthesizer comparable in performance and quahty with i ey 2 it
ready-built units selling for between £500 and £700! .

COMPLETE KIT
ONLY
£168.50 + VAT!

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

FACTORY
NEW FACTORY UP! ERS FROZEN!

WE'VE MOVED!

MEANS MAN P H 1) U : e

Qi TRANSGENDENT DPX

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

The Transcendent DPX 1s a really versatile new 5 octave keyboard instrument. There are two audio outputs which can be used simultareously On the first there 1s a beauttul harpsichord or
reed sound — fully polyphonic 1 e you can play chords with as many notes as you like On the second output there 1s a wide range of different voices, sull fully polyphonic. It can be a
straightforward piano or a honky tonk pano 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 angd brass at the lower end (the keyboard 1s electronically split after the first two 0Ctaves) or vice versa or even a

There i1s a master volume and tone control, a separate control for the brass sounds and also a vibrato circurt with variable depth control together with a vaniable delay control so that the vibrato
comes tn only after waiing a short ime atter the note 1s struck for even more realistic string sounds

e - =
Cabinet size 36.3"' x 15.0" x 5.0" (rear) 3.3" (front)

COMPLETE KIT ONLY £299.00 + VAT!

Toadd interest to the sounds and make them more natural there 1s a chorus/ensemble unit which is a complex phasing system using CCD (char_ge 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 1s based on digital circuitry digital data can be easily taken to and from a computer {for stoning and playing back accompaniments with or without prten or key change, computer
composing etc  etc ) and an interface socket (25 way D type) 1s 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 1s mechanically extremely simple with excellent access to all the circuit
boards which interconnect with multiway connectors. [ust four of which are removed to separate the keyboard circuitry and the panel circuitry from the main circuitry 1n the cabinet

The kit includes fully finished metalwork, solid teak cabinet, professional quality components (all resistors 2% metal oxide), nuts, bolts, etc., even a 13A plug — you need buy absom:elzyor(‘)cl,
mare parts hetore plugging 1n and making great music! When finished you will possess an instrument comparable in performance and quality with ready-built units selling for over £1,

ORDERING INFORMATION Al oo ovble 55 sepmte packs (o g
AND MORE KITS ON PAGE 8 Prices in FREE CATALOGUE
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Britain's first comp

A complete personal computer
for a third of the price of a

bare board.

Also available ready
assembled for £9995

The Sinclair ZXS80.

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 quite literally anything from playing chess
to running a power station.

The ZX80 is pleasantly straightforward to
assemble, using a fine-tipped soldering iron.
Once assembled, it immediately proves what
a good job 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 9 V DC
nominal unregulated (available
separately - see coupon).

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

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

adaptor. Available from Sincl_air ifdesiled (see coupon.

\\&N\\\

Two uniqueand
valuable components of the
Sinclair ZX80. |

The Sinclair ZX80 is notjust another parsona\
computer. Quite apart from its exceptionally
low price, the ZX80 has two umquelv advanced
components: the Sinclair BASIC interpreter;!
and the Sinclair teach-yourself BASIC manual.

The unique Sinclair BASIC mterpreterl

offers remarkable programming advantages: |

® Unique *one-touch’ key word entry: the ZX 80 ‘
eliminates a great deal of tiresome typing. Kcy
words (RUN, PRINT, LIST, etc.) have their own
single-key entry.

® Unique syntax check. Only lines with correct
svntax are accepted into programs. A cursor
identifics errors immediately. This prevents
entry of long and u)mpluatcd programs with
faults only discovered when you try to run them

® Lxcellent string-handling capability - takes
up 10 26 string variables of any length. All
strings can undergo all relational tests (e, g!
comparison). The ZX80 also has string input-
lo requesta line of text when necessary.
Strings do nor need to be dimensioned.

® Up to 26 single dimension arrays.

® FOR/NEXT loops nested up 26.

® \ariable names of any length.

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

® Exceptionally powertul edit facilitics., allows
modification of existing program lincs.

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

® T'imer under program control.

® PEEK and POKE cnable entry of machine
codc instructions, USR causcs jump to a
user’s machine language sub-routine.

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980
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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 you-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 modulateor.
780-1 microprocessor - new,

faster version of the famous
Z-80 microprocessor chip,
widely recognised as the best
ever made.

Sockets for TV,
cassette recorder,
power supply.

RAM chips.

Rugged,
flush,

Sinclair
keyboard. ’
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Including VAT.
Including post and
packing.
Including all leads
and components
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1 i # willh, il
Fewer chips, . Wi, ) AN\ " f.": ,
compact design, . I A AN S
volume production - Y AU

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

P v /&

///////////////////////////////////// ‘

just a single byte.) ‘ = 3 - : — ——
To all that, add volume production - and | I
you've that rare thing: a price breakthrough order Form
that really is a breakthrough. | To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN. I
. . R Remember: all prices shown include VAT, postage and packing. No hidden extras.
The Sinclair ZX80. Kit: £79.95. I Please send me. |
Assembled: £99.95. Complete! i
The ZX80 kit costs a mere £79.95. Can’t I Quantity Item Item price Total I
wait to have a ZX80 up and running? No = e == : .
problem! It’s also available, ready assembled, I Sinclair ZX80 Personal Computer kit(s . Price I
for only £99.95. includes ZX80 BASIC manual, excludes mains
Whether you choose the kit or the ready- I __adaptor. - o 79.95 I
made, you can be sure of world-famous Ready-assembled Sinclair ZX80 Personal
Sinclair technology -and years of satisfying use. I | Computer(s . Price includes ZX80 BASIC manual, I
(Science of Cambridge Ltd is one of the Sinclair | excludes mains adaptor. o 99.95
companies owned and run by Clive Sinclair. I Mains Adaptor(s) (600 mA at 9V DC nominal I
To order, complete the coupon, and post to - ‘unregulated = - B B 8.95
Science of Cambridge for delivery within 28 ‘I | Memory Expansion Board(s) (takes up to I
days. Return as received within 14 days for full - 3K bytes). - B ) 12.00
money refund if not completely satisfied. u B RAM Memory chips - standard IK bytes cap acity 16.00 I
Sinclair ZX80 Manual(s) (manual free with every
O = ﬂ - 7X80 kit or ready-made computer 5.00 l
Eln:lalr NB. Your Sinclair 2X80 may qualifv as a business expense. TOTAL
I 1 enclose a cheque/postal order pavable to Science of Cambridge Lid for [ I
| Please print |
Name: Mr/Mrs/Miss
Science of Cambridge Ltd | aderess |

6 Kings Parade, Cambridge, Cambs., CB2 ISN. ET1/3/80

Tel: 0223 311488. l——————————_———_——
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ELECTROVALU

CATALOGUE

10

HAD YOURS YET?

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

FREE

(You don’t even have to pay postage in the U.K)

JT'S A GOOD DEAL BETTER FROM ELECTROVALUE

® We give discounts

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

5%, On orders. list value

® We stabilise prices.

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

£10 or more ® we '
109% on orders list vaiue LR
£25 or more. all products brand new, clean

Not applicable on Access or
Barclaycard purchase orders.

and maker's spec. No
seconds, no surplus.

@® We pay postage

in UK. on CW.0O. orders
list value £5 or over. If
under, add 30p handling
charge.

OUR NEW CATALOGUE No 10

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

ELECTROVALUE LTD

HEAD OFFICE (Mail Orders)

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

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

Telex 264475,

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

® Appointed distributors for
SIEMENS, VERO, ISKRA,
NASCOM and many
others.

RETAIL |

MAIL ORDER
EXPORT

ALLPRICES
INCLUDE VAT

AUDIO AND

TEST EQUIPMENT
CENTRE

Telophone your order with Access and Barclaycards
or send cheque with order.

LONDON'S TEST GEAR CENTRE
~—OPEN 6 DAYS A WEEK 9 am-6 pm
SCOPES—!UK P/P £1.50 ea.)

HAMEG -

HM 307-3 10MHz single beam with Component Tester 120.00

HM 312-8 20MHz dual trace 287.50 FREQUENCY

HM 412-4 20MHz sweep delay 402.50 COUNTERS
Super 10 10MH: dual trace 239.00 OPTO 7010 9 digit, 600MH2
40D28. Scope x 25MHz dual trace 414.00 Portable. 0.1HZ Relolulion[

with NiCADS 113.98)
MAX 50 50MHz 6 digit
"pocket counter K
MAX 100 100MHz 8 digit
portable counter 88.76

SINCLAIR 10MHz Miniscope. P/S 4.00, Nicads 7.98, Case 8.80
B 162.80
PRDBES 15.40.x 10 10.50x 1 8.50

IGITAL MULTIMETE

DM238 Sinclair portable 3% digit LED o B650 [ MAX.B80 560MH2 6 digit
. h pocket counter 106.00
PDM 35 Sinclair Pocket 3Y: digit LED 36.560 .
N Inclair 3% digi 78.50 800 MHZ Prescaier for H
Dmate Now Sinclair ¥ @01t L with 10 amp range 10390 | imax500r max 100 40.00
DMA80 New Sinclair 4% dig I T

{30Kv Probes 19.00. P/S 4.00. DM Nicads 7.95. Cases 8.80)
‘M 1200 Bench Portable 3% digit LED. Resolution 1pA/0.1mv/
8

0.010hm 7.50
90.95
49.98

Pocket Counter 8 digit 54.60
OPTIONAL P/S 4.00. Con-
| nector Pack .95

935 Data Precision 3% &igil hand-held LCD (2 amp AC/0C)
188. Low cost 3¥: digit general purpose LCO
187. Pocket Low cost 3% digit LCO 39.95

1
MULTI-METERS — G!NERAL PURPOSE & ELEC I !sNIC 1

Mulu-Range Instruments featuring AC/DC volts, OC cusrent. Resistance Ranges all with mirror scales
except T1/1T-2/T12/TM3A/TM3 AC volts only), some with AC current. etc

TM 11 incredible 120 Range Electronic Multi-meter 158.00
TM38 C Micro voltmeter 3MHz >4 Megohm ({large scale) 181.75
TM3A AC Micro voltmeter 3MHz >4.Megohm 1398.50
360TR 100k / volt 23 Range (plus transisior checker). Large scale

7080 20k /volt 26 Range. Large scale 26.95 !
7081 50k /volt 36 Range Multi-meter 19.95
7200 20k / volt 22 Rangs Double Muiti-mater 17.95
NHBES 20k / volt 22 Range Popular Multi-meter 10.96
LT101 1k/volt 12 Range Pocket Multi-meter 5.98
YN3ISOTR 20k /volt 19 Range Multi-meter plus transistor check 13.98
AT208 50k /volt 21 Range Muiti-meter 24 96

NHS5/110 2k/volt 10 Range Multi-meter 6.96

_TMK$00 30/ volt 23 Range Multi-meter, with case 22.95
AT1020/TR202 20/ voht 19 Range Multi-meter with transistor tester 16.95
AT210 100k /volt 21 Range Multi-meter 29.95

AVO 8s and 2 large range of replacement tests leads in stock

GENERAL EQUIPM GENERATORS

SE280 Signal frjsaion TG 162 Seriee 3Hz 300kHz 5 Ranges

5 B v6i520 s8.25
T SnosTiacor AR /RE 1355 W 161520 (with meter) 107.50
e : : TG 200 Series RC Oscillators Sine/ Square output
DRS10 36 Vaiue Resis. Box 305 [ TRAG0Seres R Osci
RP1240/24v 0/1amp P/S Stabilised  42.00 YG2000 ¢ 13,95
e o e PEC, 84.00 W 7G2000m (with metar) 138.50
Mats oV 0/ Tame P/STwin o0 [ T62000mp (moter & fine control) 145.90
TR1000 Transistor checker in/out ircul 11.95 fif 4901 D190l Pulse Generator 0.5Hz 5MHz
MODE3 Signal injector .85 : et
€3022 Transiator/ Diode Checker 1008 [ 7000 Funcrion Generator-Sine/Square
e mon ater 0/) Kohm. 0/150/ o5 [ 532030 (RF) 6 bands 250KHz 360MH: 49,95
- ame r AG781 (Audio) sine 19Hz-220Hz2 square 19Hz-
SWRA0/9 SWR & F5 Moeter 1050 M 1CI0 o
SWR10 SWA Meter 10.95 , ;208
M$319 26100 Watt Audio Watt Meter SRE30 (AF-Audio) 18Hz-200MHz 18.50:%

b “500V Megohmeter 500 Megohms
*2 %2 A Variable transformer

PROTO BOARD IN STOCK
KITS PR 6 9.20, PR 100 11.60.
SE ATES EXP300 5.5, EXP600
6.50, EXP350 3.45., EXP650 3.95

LOGIC PROBES

‘DRILLS AND DRILL KITS
910 12 volt Operated. %’ max

SMALL DRILL with coliets 6.85

MEDIUM DRILL with 3 collets 9.90

SMALL DRILL with 20 drilis/tools 13.95 MONITORS =i
LY2000 Economy Frobe. 10MHz 8.95

SMALL DRILL with mains eliminator and 20
3.50

-drills /100ls 2 LM Monitor circuit powered 33.00
MEDIUM DRILL with 20 drills /tools 18.95 LP1 Probe 10MHz 35.50
MAINS Eliminators $.95 LP2 1 5MHz 20.50
VARIABLE Speed 13.95 16 Pin IC test clip 1.88

12 volt %"’ Heavy Duty Drill 1250 ———
o —— PIEZO HORN
TV SOUND TWEETERS

High quality TV sound from your Hi-Fi Up to 100 watts each. No x-over

Simply plug into aerial socket of your FM reqd. Only 4.95 each,
tuner. 6.50 (UK P&P 50p) Fiared Horns 8.50
As reviewed by ‘Popular Hi-Fi', July " 79 Midrange Flared Horns 9.50

{P/P 20p per 1 or 2, 30p per 310 5)

MEW BULK PURCHASE
BEC 90+ 10 watl
Tusar /Ampiitier,

WE SELL
Kef. Seas, Audax, Fane,
Goodmans, Motorola
Pearless
Speakers /Kits etc
Aiso PA Equipment. etc

T™M11 TMK500

CALL IN AND SEE FORYOURSELF

ICES CORRECYT AT 3/3/80

AUDID ELECTRONICS

301 EDGWARE RD.,.LONDON W2 1BN
01-724 3564. OPEN 9-6, MON-SAT.

ALSO AT 248 TOTTENHAM COURT ROAD, W 1.

FREE
CATALOGUE

SEND STAM PED

“&%‘éﬂvnovs
DD ¥ 1 6%)

FOR YOUR

e i — s
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You cant beat
he System,

The Experimentor System™ —a quicker transition fromima
through experimentation to realization.
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Experimentor Scratchboard™ workpads.

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
workpads, with our breadboard hole-and-connection
pattern printed in light blue ink. To let you sketch up
a layout you already have working so you can

reproduce it later.

Experimentor Matchboard™ pre-drilied PCBs.

With Experimentor Matchboard you can go from
breadboard to the finished product nonstop! We've
matched our breadboard pattern again, this time on
a printed circuit board, finished and ready to build
on. All for about £1.32.

There's even a Iener-and-numbeﬂndex for each
hole, so you can move from breadboard (where
they’re moulded) to Scratchboard™ (where they're
printed) to Matchboardtu (where they’re silkscreened
onto the component side) and always know where
you are.

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

ination

1 EXP-300PC, which includes one item 2
* A Matchboard pre-drilled PCB

£1.32

EXP-302. which includes Lhree items
*Three 50-sheet Scratchboard workpads

£1.68

3.

£XF-302 which includes Lhree items 4
Two Matchboerds and an EXP-300
solderless breadboard

* Two Matchboards an EXP-300

£8.60

EXP-304. which includes four items

breadboard and a Scratchboard workpad

CONTINENTAL SPECIALTIES CORPORATION

—f =] —

C.S.C. (UK) Limited,

Dept.9W Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex. CB11 3AQ.
Telephone: Saffron Waiden (0799) 21682
Telex: 817477.

CONTINENTAL SPECIALTIES CORPORATION. DEPT. 9W

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

=
|

Name
Address
Inc P&P and 15% VAT

1.EXP 300PC l Qnty.Reqd. 2.EXP 302 Qnty Reqa. | FREE Catalogue tick box[]

£2.38 £2.79 | | enclose cheque/ PO for
3, EXP 303 I Qnty.Reqd. 4. EXP 304 | Qnty.Reqd.
£11.04 £11.85 £
Phone your order with Access, Barclaycard or American Express

Card No. Expiry date ___
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CHROMATHEQUE 5000  POWERTRIN

5 CHANNEL LIGHTING
s EFFECTS SYSTEM
remathegue e

COMPLETE KIT

ovimoss

vt

AU A N srern

i GRS ONLY
PONERTRAK TR
' £49.50 + vam:

Panel size 19.0" x 3.5, Depth 7.3"

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
hights is comprehensive to say the least. You can run the unit as a straightforward sound-to-light or have it strobe all the lights at a speed depenc!e_nt upon music level or front 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 minimat
and construction very straightforward.

Kitincludes fully firished metalwork, fibreglass PCB controls. wire, etc. — Complete riaht down to the last nut and bolt!

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

COMPLETE KIT
ONLY

£49.90 + vaT!

MATCHES THE
CHROMATHEQUE 5000
PER FECTLY! Panel size 18.0” x 3.5, Depth 7.3"

Featured as a constructional article in ETI, the MPA 200 is an exceptionally low priced — but professionally finished — general purpose high power amplifier. It features adaptable nput
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, controls. wire, etc. — complete down to the last nut and bolt.

INTERNATIONAL

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
delightfully 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%.

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 tuning 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 low 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
boar_d 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 1o 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, 19BO, 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 handhing' QOUR CATALOGUE IS FREE! WRITE OR PHONE NOW!

and documentation. P c - - N =

U.K. ORDERS. Subject 10 15% surcharge for VAT No charge is made for [

carriage, or at current rate if changed.

SECURICOR DELIVERY: For this optional service (U.K. mainiand only) add *
e = PORTWAY INDUSTRIAL ESTATE ANDOVER

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

.pounter. Open 9a.m.-4.30p.m. Mond?y-Thursday. AN DOVER, HANTS SP 1 O 3N M (STD 02 64) 64455

"
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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 ot 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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New Babanis

Amaze your 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
sections, covering low 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

Single 1C
Projects

\
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-

D

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,

Elements
of Electronics

3
E3&

FA WSO

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.

a

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
UA to 300 mA), AC volts (10V to
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
doilars to spare you can invest
it in the latest in alarm watches.
The communicator, from
Windert, uses a 64 kilobyte
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 buiit-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
80.2x150.4 X 76 mm, are avail-
able from Boss Industrial
Mouldings Ltd, 2 Herne Hill
'Road, London SE24 0AU.

- Sat54
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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CMOS
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.
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~ THE DI(:ITAL FREQUENCY METER with a Difference

© 0-150MHz in 5 ranges.
* Large 8-digit display for high accuracy

All these features and more for less than half the price of an ordinary frequency meter. The
OFM2000 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 professional digital

* Period and time int

* Unit counter up to 99,999,999
* 10MHz crystal timebase

* Hold and reset butt

frequency meter that anyconstructor will be proud to own.
Price: Only £64.50 Kit (P&P 65p).
Probes: Optional extra £8.76

erval facility.

ons plus built-in PSU.

—_—eeeeeINEWS:Diigest,

OHIO SUPERBOARD Il
Only £188.00

Superboard 1l is supplied fully assembled and tested to
British TV specification. Also included at no extra cost 4
manuals and a Cassette with programmes. Regquires
+ 5V at 3A and a Video Monitor or TV with RF Convertor
to be up and running. (Data sheet supplied. We can also
supply the RF Convertor and Power Supply in Kit form or
ready-built)

8K Microsoft BASIC In ROM. 4K Static RAM — on
BOARD expandable to BK. Full 53 Key Keyboard with
Upper/Lower Case & User programmability and » lot
more. See it for yourself, Continuous dermnaonstration on
at our retail shop.

SWITCHES
TOGGLE: 2A. 250V
SPST 28p
DPST 34p
DPDT 38p
4 pole on/off Bdp
SUB-MIN TOGOLE
SP changeover B9p
SPST on/ott S4p
SPST biased ~ BSp
OPDT 6 tags 70p
DOPDT centre off 78p
DPOT Biased 116p

AOTARY: Make your
Adjustable Stop Shaft

SLIDE 250V:

1A DPOT 14p
1A DPOT c/over 15p
Y24 DPDT 13p
4 pole 2.way 24p
PUSH BUTTON
Spring loaded

SPST on/off 80p
SPOT c/over &5p
DPDT 6 Tag asp
MINIATURE

Non Locking

Push to Make 16p
Push Break 28p

own multiway Switch

Direct Meter

Zycomm’s combined VSWR
and power meter offers direct
reading of both functions with-
out interpolation.

Autoranging for power out-
put covers 20 W to 2kW in
three ranges. VSWR can 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 240 V 50 Hz
supply to operate the meter.

The combined VSWR and
power meter is available from
ZycommeElectronics Ltd, 47-51
Pentrich Road, Ripley, Derby-
shire DE5 3DS.

End of Chess

If you saw our survey of 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
fiftty 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,

5 . ing Assembly. Accom-
:::;y' ::myz}(:s‘(es‘;/liﬂ) incl. RF Convertor u::g modgmsup 106 Wsa;ers' ;::
- " Mains Switch DPST 1o fit
§L‘.T:;$E‘S£Q,“é‘e AEm L Broak Before Make Wafers. 1 pole/ 12 way
g /
610 Expansion Board with 8K RAM €188 EAODy €T SR (D
Assembler Editor plus Manual £25
Extended Monitor plus Manual £10 :‘gff:s"(i:'l‘:ﬂ;m St0p)
Besic Tutor Tapes £22 1 pole/2 to 12 way. 2p/2 10 6 way, 3
pole/2t0 4 way, 4 pole/2tc Iway &1p
ROTARY: Mains 250V AC. 4 Amp  4Bp
‘TRANSFORMERS (Mains Prim. 220-240V) AL .
FO%IEZTALS:,B 6.0.6Y; 9-0-9V; 12-0-12V 100mA sp UM PANEL
AgeKH. 383 | 3VA:O-6V 06V (PCB mounting) BOXES METERS
S 323 | BVA: 6V-5A 6V.5A; 9V-4A 9V-4A; 1van | wimuo o
Looem 398 | 12v-.3A 15v-25A15v-25A 195p A9
Voon: 393 | 12vi4.5v1.3A 45V-13A; 6v-1.24 6V-1.2A; | 3x2al s | 50x6x
R 332 | 1254 1254, 15V. 4 15V 8A; 20V-3A | -2UxSuxi e
1 8MHz 323 | 20V-3A 220p (20p p&p) 72§ T00uA
UB430MHz 382 | 24VA: 6V-1.54 6V-1.5A; 9V-1.3A 9V-1.3 axdxte 72 | S 100N
24576MI. 382 | 12V-1A 12V-1A; 15V-8A 15V-.8A. 20V- h | a2unine 70 o
32768M 323 | 20V-6A 290p (45ppli). | -4xSaxint 88 | o L
Siagam  yas | SOVA: 6V-4A6V-4A 9V.-2.6A9V-2.5A 12V-2A | 4xvm2e 72 | GO0
S ooy 290 | 12V-2A; 15V-1.5A 15V-15A.20v-1.24 20 | k420 @8 | Foome
4032Me 323 | 1.22:25V-1A26V.1A; 30V-.8A 30V- BA G4z 108 | >S0mA
4.433619M 135 350p (50p pbwp). Ix5x2%" 1485 0.500mA
5 OMHx 358 | 100va: 12v.an 12v.4a; 16V.3A 16V-3A Be3’ 185 | 33X
o bem 333 | 20v-2.5A 20v-2.5A; 30V-1.5A 30v-1.6A, | 10x73 210 | 20U
C'8836M 200 | 40V-1.25A"40V-1.25A; G0V-1A 50V-1A 680p | 10x4%x3" 175 2
S oot 323 | 600 plp). (N.B. phio charge 10 be added sbove | 12x5x37 215 | G280,
8.86723M 323 | our normel postal charge ) L | 12837 288 g a00vac
9.375M 323 g
10omH: 323 | VOLTAGE REGULATORS OPTO v
10.7MHz 323 | T 445p each
12MHz 392 e e ELECTRONICS
N imz 300 | BV 7805 145p 7905 220p
e 399 | 12v 7812 14sp 7912 2200 |00l
18.432m 323 | 15v 7815 14bp TIL209 Red | 13 | Shxduaan”
200mMHz 323 | '8V 7818 145p TIL211 Grn 17| 35A,
27.648M 323 | 1A 10220 Piastic Casing TIL212 Yel, 18 RrA
agomH; 323 | 5v 7805 esp 7905 78p | TiL320 2" Red 14 SR
100.00MHz 323 | 12V 7812  65p 7912 78p | 2" Green, Yellow B
| :gx ;g:g :5;3 7915 75p or Amber 18
i s 50 7918 7 Square LEDs, Red,
ETl Projects: | 54y 7871 esp il B 3
Parts available maz InfraRed B8 7 Segment Di
for: Click 100mA  T092 Plastic Casing T8 TIL307 875
Eliminator SVRRTBLOS RSP L TIL312 3 105
DEM 2000 6V 7862 30p - . T3N3 3v6c 108
SVE78L82030p L5400 255 TIL321 5"CA 115
Frequency 12v 78L12 30p 79112 88 | oepyy 120 TI322 57CC 118
Moeter, 16V 78L16  30p 79L15  85p | ogp12 63 DL704 3“CC 99
DM900, - { ORP61 85 DL707 3"CA 99
ilo e Sra R St Bt as DL747.6"CA 180
Amp, 60W LM309K 135p  TAAS50 50p D IS TR g 20)
3 ISOLATORS 3" GreenCA 180
Amglifier LM317K  350p  TBAB25B osp |, . RO &
S _Send | \M323K 550p  TDA1412 1sop | B4 :g 6% Green 5
SAE plus 5p AN Fre Rl 5“2“59 TIL114 95 LCD3% Digt 878
st to +24 TiLN7 110 LCD 4Dign 975
326 294 | 2010 38 | 4048 58 | 4099 145 | 4516 120 | 4549 378
327 286 | 4011 28 | 4049 a8 | 4160 109} 4517 382 | 4563 398
347 148 | 4012 18 | 4050 48 | 4161 109 4518 102 4554 160
348 186 | 4013 a2 | 4051 72 | 4162 109 | as19 55 | 4555 5
352 228 | 4014 80 | 4052 73| 4163 109 | 4520 108 | 4556 72
353 228 | 4015 82 | 4053 72 | 4174 110 | 4521 228 | 4557 481
365 s | 2016 a5 | 2052 110 | 4175 99 | 4522 1as | 4558 108
366 66 | 4017 82 | 4055 128 | 4194 108 | 4526 149 | 4559 378
367 65 | 4018 87 | 4056 135 | 4308 720 | 4527 162 | 4560 210
368 66 | 4019 38 | 4057 1850 | 4409 720 | 4528 99 | 4561 85
373 180 | 4020 90 | 4059 480 | 4210 720§ 45,5 145 | 4562 8§33
372 180 | 4021 o5 | 4060 115 | 4411 ess | 4530 86 | 4566 188
375 160 | 40220 85| 4061 1200 | a412F 1250 | 4531 13 | 4569 280
377 212 |'2023 22 | 4062 996 | 4212v 1080 | 4532 115 | 4572 26
378 184 | 4022 66 | 4063 110 | aa15F 280 | 2532 578 | 4580 595
379 215 | 4025 19 | 4066 58 | a415v 500 | 4536 385 | 4581 297
384 a6 | 4026 160 | 4067 380 | 4419 280 | 4538 142 | 4582 130
390 230 | 4027 as | 4068 22 | 4422 546 | 4539 105 | 4583 75
393 230 | 4028 81 | 4069 20 | 4433 ses | asa1 135 | 4584 63
395 218 | 4029 99 | 4070 32 | 4435 825 4543 158 4586 166
396 215 | 4030 58 | 4071 21 | 4220 1275
398 276 | 4031 20¢ | 4072 21 | 4450 295
399 230 | 4032 100 | 4073 211 2451 295
425 150 | 4033 145 | 4075 23 | 4452
447 144 | 4032 1989 | 4076 85 | 4490F 805 ILP MODULES
490 180 | 4035 111 | 4077 a0 | sa90v 525
668 182 f a03e 338 | 4078 21 | 2501 H Full range of these fully guaranteed
669 182 | 4037 Yoo | 4081 20 | 4502 20 | moduies available trom stack at the
670 248 | 4038 108 | 4082 21 | 4503 69 | ILP's advertised prices.
4039 320 | 4085 74 | 4506 51
CMOS*® | 1020 108 | 4086 52 | 4507 g5 | Full ASCIl coded 56 Kay Keyboard
2000 v3 | 4041 so | 4089 1850 | asos 297 £42.50
4001 18 | 4042 75 | 4093 78 | 4510 89 | 4" X 4“ Keypads £4.50
4002 15 | 4043 o4 :ggg ::2 431; 150 | RF Modulators £2.50
a 4042 o 451 o | w i
06 %3 |a0as 1es | 4006 108 | a513 208 :’;:;:';ﬂdmum'r""’” f.; 1
2046 128 |-2097 372 | a514 265 :
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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 Dutch, 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 CASSETTE

BI-KITS AUDIOMODULES
AT

10 C30 15 min per side £200
SJ55 10 C46 23 min per side (LP) £2.50
Su 10 CSC 45 min per side £3.50
SJ32 10 €120 40 min per sde £4.50
CAPACITOR PAKS
16201 18 electrolytics 4.7ut 10ut
16202 18 electrolytics 10uf-100uf
16203 18 electrotytics 100ut-680uf
ALL 3 xt SPECIAL PRICE of £1.30
16160 24 ceramic caps 22pt 82pt
16161 24 ceramic caps. 100pt-390pf
16162 24 ceramic caps 470pt-3300pf
16163 24 ceramic caps 4700pf-0.04 7pt
ALL 4 at SPECIAL PRICE of £1.80
RESISTOR PAKS
16213 60 Yew resistors  100ohm-8200hm
16214 60 Yaw resistors  1K-8.2K
16215 60 Yhw resistors  10K-82K
16216 60 Yaw resistors  100K-820K
ALL 4 at SPECIAL PRICE of £1.50
16217 40 Vew resistors  1000hm-8200hm
16218 40 Ywresistors  1K-8.2K
16219 40 Y%wresistors  10K-82K
16220 40 Yw resistors  100K-820K
ALL 4 at SPECIAL PRICE of £1.80
IC SOCKET PAKS BENs
sJ36 14 8 pin 2N3819 £0.17
5J37 12 14 pin 2N5458 £0.18
3J38 11 16 pin 2IN4220 £0.28
5J39 8 18 pin 2N4860 £0.25
SJ40 7 20 pi
sS4y 6 2oE (PROGRAMMABLE
SJa2 5 24 pin
gaz s 2200 UNIJUNCTION)
SJ44 3 40 pin 2N6027 £0.2
ALL a1 ONLY £1.00 EACH BRYS6 go_zg
VOLTAGE REGULATIONS
Positive Case T0220 Negative
uA 7805 £0.85 uA7905 £0.70
uA7812 £0.65 vA7912 £0.70
uA7815 £0.65 uA7915 £0.70
uA7818 £0.85 uA7918 £0.70
uA7824 £0.85 uA7924 £0.70
uA723 14 pin DIL £0.35
LM309K T03 £1.10
OPTOELECTRONICS
DiSPLAYS
15610 707 LED gisplay Price each £0.70
15611 747 LED Display Price each £1.50
1512 727 LED Display Price each {dual) £1.55
L.E.D.s
Price each’
SJ78 125 LED Dittused RED £0.08
SJ79 2 LED Ditfused RED £0.08
$120 125 LED Bright RED £0.09
s121 2 LED Bright RED £0.09
1502 125 LED Diffused GREEN £0.11
1605 2 LED Diffused GREEN £0.11
1603 125 LED Diffused YELLOW £0.11
1506 2 LED Diffused YELLOW £0.11
$J80 2 LED Bright YELLOW £0.14
5J82 2 LED Ciear illumnating RED £0.10
$J83 125 LED Clear iiluminating RED £0.10
2nd QUALITY L.E.D. PAKS
1607 10  assorted colours & size £0.65
$122 10 125 RED £0.50
$123 10 RED £0.50
L.E.D. CLIPS
1608/.125 126 5 for £0.10
1608/.2 2 5 for £0.12
sJ81 1 Intra RED emitier — Fairchilg FP 100 £0.25
SJ98 §  Photo Oetector MEL11 + Date £1.00
QRP12 NORP12 Cad Cell £0.45
SJ99 ITT 5870 ST Nixie Tubes £1.00

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

S$J29 Texas NPN silicon transistors 25603 =8C108 T0-18

SJ100

SPECIAL OFFER

complete with 2 drills .1 & 15

12v Electric Dritl 7.500 RPM for all your PCB drilling

SUPER DUPER COMPONENT BOX

PRE-INCREASE PRICES!

ALTO
AL20

3 watt Audio Amplifier Modufe 22.32v supply £2.87
S watt Audio Ampiifier Module 22-32v supply £3.74
7-10 watt Audio Amplifier Module 22-32v supply

€4.
15-25 watt Audio Amplifier Module 30-60v supply

ALBO

£5.39
AL8O 35 watt Audio Amplifier Module 40-60v supply £8.44
AL120 50 watt Audio Amplitier Module 50-70v supply

€13.74
125 watt Audio Amplifier Module 50-80v supply
£20.

AL260

STEREO PRE-AMPL

PA12 Supply voltage 22-32 volts input sensttivity 300my
suit- AL10/AL20/AL30 £7.

PA10O Supply voltage 24-36 volts inputs. Tape. Tuner. Mag
P.U.. suit: AL6O/ALBO £16.05

PS200 Supply vottage 35-70 volis inputs: Taps, Tuner,

ag
P.U.. suit: ALBO/AL120/AL250 £18.59

MONO PRE-AMPLIFIERS

MM 100 Supply voltage 40-65 volts inputs: Mag. P.U.,
Microphone. Max output 500mv £11.30
MM 100G Supply voltage 40-65 volts inputs: 2 Guitars,

Micsophones. Max output 500my £11.30

POWER SUPPLIES

24y Supply suit 2 X ALTO, 2 X AL20, 2 x AL30 &
PA12/S.450 £1.50
33v Stabitised supply — suit 2 X AL60. PA100 10 15
watts £4.40
SPM120/45 45v Stabilised supply — suit 2 X ALBO, PA100 10 26
watts £5.80

SPM120/56 55v Stabitised supply — suit 2 X AL80, PA200 €£5.80
SPM120/65 65v Stabilised supply — suit 2 X AL120. PA200. 1 X
AL250, PA200 £5.8
15-0-15 Stabitised power supply for 2 X GE100MK
£3

P12

SPMB0

0
SG30 ]
80

MPA30

Stereo Magnetic Cartridge Pre-Ampitier — input 3.5mv
£2.98

Output 100mv

$.450 Stereo FM Tuner supply voltage 20-30v — Vericap
tuned £23.24
STEREQ 30 Complete 7 watt per Channel Stereo Amplitiar Board -
includes amps, pre-amp, power supply, front panel
knobs etc — requires 2050 Transformer £19.18
BP124 5 watt 12 volt max. — Siren Alarm Module £3.50
GE100MK11 10 channel graphic i
sliders and knobs £23.00
VPS30 Variable regutated stabilised power supply 2-30 volts
0-2 amps £7.60
PS250 Consists 1 capacitor & 4 diodes lor constructing
unstabilised power supply for AL250 to 125 watts
£3.78
TRANSFORMERS
2034 1 7 amp 35v suit SPMB0 5
2035 2 amp 55v £6.35
2036 750mA 17v sult PS12 £3.20
2040 1.5 amp 0-45v-55v suit SPM120/45. SPM120/55y
£5.20
2041 2 amp 0-55v-65v suit SPM 120/55, SPM120/65v
£6.80
2050 1 amp 0-20v suit Stereo 30 £3.25

150mA 16.0-15v suit SG30 £1.77

139 Teak Cabinet suit Stereo 30, 320 X 235 X 81mm
£5.45
140 Teak Cabinet suit STA15 426 X 290 X 95mm £7.50
FP100 Front Panet for PA100 & PA200 £1.80
BP100 Back Panel for PA100 & PA200 £1.80
GE100FP Front Panel for one GE 100MKII £1.78
2240 Kit of parts including Teak Cabinet, chassis. sockets,
knobs to build 16 watt stereo amplifier £19.95
Type Price | Type Price Type Price
AANIY £0.06 | OA70 £0.06 IN40O04 £0.06
BAY0O £0.08 | 0A79 £0.08 IN40O5 £0.07
84148 £0.33 | 0Ag1 £0.08 IN4006 £0.08
BA173 £0.13 | 0A90 £0.08 INADO? £0.09
BAX13 £0.05 | 0AD1 £0.08 INS400 £0.12
BAX16 £0.06 | 0Ags £0.08 IN6401 £0.13
0A200 £0.06 | IN34 £0.06 IN5402 £0.14
0A202 £0.07 | IN6O £0.07 IN5404 £0.15
BY100 £0.18 | IN4148 £0.05 INS406 £0.19
BY126 €0.12 | 1N4OO1 £0.04 IN5407 £0.23
BY127 £0.14 | INAQO2 £0.04 IN5408 £0.28
A47 £0.. IN4003 £0.05 1544 0.03

Min. 3 Ibs in weight consisting of a fantastic assortment of

Electronic Comp: Pots, R Cond . Switches
Relays.
Board-S uctors, wire, h etc. etc, etc

“This is a large box and is sent separate 10 your arder

€2.50 including p&p

GOM2-C500

CALCULATOR CHIP

24 pin MOS

£0.50

14

201I5C INSERTION/EXTRACTION TOOL

£0.35 sach

»J,

Type Price | Type Price Type Price
CA270 £0.95 | SL414A £1.75 TBAB10O £0.85
CA3089 £1.70 | SN76013N  €1.65 TBAB20 £0.65
CA3090 £3.00 | SN76D23N  £1.60 vA703 £0.20
LM380 £0.80 | SN76115 £1.60 uA709C £0.25
LM381 €1.36 | TAAS50 £0.30 VA710 £0.25
LM3900 £0.50 | TAAB21A £1.80 uA711 £0.26
MC1310P £0.85 | TBA1208B £0.60 741P £0.16
NESSS £0.18 | TBAG41A £1.10 TAAB61 £1.25
NESS6 £0.55 | TBAS0O £0.75 TAAB61B £1.25
enda O orge O L - B
DP A BA DOC AR

n 5 ODRDER 5

BAR ARD A D A P »

ADU % B B D Op PER OR

AFPH 9 H

SJ28
SJ33

SJ34

SJ53

SJ6E

SPECIAL OFFER

COMPONENT PAKS

Quantity £ p
200 Resistors mixed values 0.50
200 Carbon resistors %-% watt preformed 0.50
100 Y watt resistors mixed values 0.50
60 ¥ watt resistors mixed values 0.50
50 1-2 watt resistors mixed pot values 0.50
50 Precision resistors 1-2° tol, mixed 0.50
30 5-10 watt wirewound resistors mixed 0.50
150 Capacitors mixed types & values 0.50
60 Electrolytics all sorts mixed 0.50
50 Polyester / polystyrene capacitors mixed 0.50
50 C280 type capacitors mixed 1.00
40 High quality electrolytics 100-470mf 1.00
40 Low volts electrolytics mixed up to 10v 0.50
20 Electrolytics transistor types mixed 0.50
20 Tantalum bead capacitors mixed 0.50
2 Large'croc clips 25A rated 0.30
Large 7% ‘Mains Neon Tester’ screwdriver 0.85
Smatt pocket size ‘Mains Neon Tester’ 0.55%

Slemens 220v AC Relay DPDT contacts 10amp rating
— housed in plastic case 1.00
Black PVC tape (%} 15mm x 256m — strong tape for
electrical & household use 0.38 roll 1.50 5 rolis

100 Siticon NPN transistors all perfect & coded — mixed
types with data & equivalent sheet 2.50

100 Sllicon PNP transistors all perfect & coded — mixed
types with cases dsta and equivalent 2.50

50 Assorted pieces of SCR's diodes & rectifiers in¢!. stud
types ail perfect — no rejects fuily coded — data incl.

2.60

20 TTL 74 series gates — assorted 7401 — 7460  1.00

PC Board — mixed bundle PCB fibreglass paper single &

double sided — super vatue! 0.78

200 sq.ins. (approx) Copper clad paper board 0.80
100 sq. ins. (approx} copper clad fibre glass 0.80
8 Dual gang carbon pots tog & lin mixed values 1.00
20 Assorted slider knobs — chrome/ biack 1.00

1 Switchbank 5 way incl silver knobs 0.50

1 Pak of vero board approx 50 sq. Ins mixed 1.00

Mammoth IC Pack: approx 200 200pcs assorted

fall-out integrated circuits including logic 74 series,

linear-audio and DTL many coded devices but some
1

unmarked — you to identity .00

20 Slider pots mixed values & sizes t.00
6 100K lin 40mm slider pots 0.50
6 100K log 40mm slidef pots 0.50
6 1K lin 40mm slider pots 0.50
6 5K lin 40mm slider pots 0.50
4 5K log 60mm single 0.50
4 100K og 60mm singls 0.50
6 15mm chrome knobs standard push fit 50

0.
1 Instrument knob — black winged (29 X 20mm) with

pointer %" standard screw tit 0.18
1 Instrument knob — black/siiver aluminium top

(17X 15mm) %" standard screw fit 0.12

ASE DUAL SLIDER POTS: 46mm travel
SJ65 10K log 0.25 sach
100K in 0.25 each
Chrome slider knobs to fit 0.10 each

SJ67
sSJ68

SJ69
SJ70
SJ71
SJ72
SJ73
SJ474

SJ75

8J76
SJ77

SJ83
‘S84
SJ85
SJ86

3
3

o

ZTX300 type transistor NPN pre-formed for P/¢ Board
colour coded biue — all perfect 1.00
ZTX500 type transistor PNP pre-formed for P/¢ Board
colour coded white — all perfect 1.00
25 BC107 NPN to 106 case perfect transistors code
1.00

o

c1 J
25 BC177 NPN TO106 case perfect transistors code
C1396

1.00

ZN3055 siicon power NPN transistors TO3 1.00
TO64 SCRs 5 amp assorted 50v-400v ali coded 1.00
Way ribbon cable — colour coded individuslly PVC
insulated solid tinned copper conduction 0.2 metre
FM coax cable — ptain copper conduction cellular
polythene insulated and plain copper braided PVC

-

sheath — impedance 75 ochms 0.10 metre
1 Board containing 2 X 5 pin DIN sockets 180° 02-2 pin
DIN toudspeaker sockets 0.30
A5 pin DIN 180° chassis/normal socket incl. DPDT
switch 0.20
§ Germ. OCP71 type photo transistors 1.00
10 BD131 NPN transistors low Hfe rejects 0.50
6 PNP Dariington Power Transistors TO-126 0.50
§ PNP TO-3 germ. Power Transistors at VLTS 10-20CVCB
0.50
20 Asst. heatsinks TO1/5/18/92 0.50
2 Post Oftice relays 0.50
20 Mixed values 400mW zener diodes 3-10v 1.00
20 Mixed values 400mW zener diodes 11-33v 1.00
10 Mixed values 1W zener diodes 3-10v 0.50
10 Mixed values W zener diodes 11-33v 0.50
8 Silicon Bridge Rectifiers up to 4Amp 200v + Oata
1.50
1 Battery holder to take 6 X HP7's 0.10
S Assorted ferrite rods 0.50
2 Tuning gangs MW /LW 0.50
60 Meters asst. colours single strand wire 0.50
O Reed switches 0.50
3 Micro switches 0.50
16 Assorted pots 0.50
1 Pack assorted hardware 0.50
5 Main slider switches assorted 0.50
1 Pack assorted tag strips 0.50
16 Assorted control knobs 0.50
3 Rotary wave change switches 0.50
9 b AH R
» PA A
0 g RO BE D06
A A D PA
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CALCULATORS

SCIENTIFIC

*SPECIAL OFFER
TEXAS T159 together with PC100C
(Complete as manufacturer’s specifications)
£285.00

TEXAS/HP Accessories available

TEXAS T 159 (Card prog 960 prog steps of 100 mem) £156.50
TEXAS T158 (Key prog 480 steps of 60 mem) £60.00
#TEXAS PC100C (Printing Unit for T158/159) £140.00
#TEXAS T157 (Key Prog 8 mem. 150 Keystrokes / 50 Prog Steps) £25.00
For your Texas T158/59 Calculator
ELECTRICAL ENG MODULE
Ideal for design / systems and engineering technical assistants
Module now available. POA
*TEXAS T145 (New updated version of the Texas T140) £19.00
*TEXAS Tl PROGRAMMER (Hexadecimal Oct) £46.50
*TEXAS T151/iii (10 mem 32 Prog Steps Stat/Sci) £26.30
TEXAS T150 LCD {Sci/Stat. 2 Con Mems) £23.00
TEXAS T125 LCD (Sci/Stats) £18.50

TEXAS T53 (Sci. 32 Prog Steps-Coa Mem +80 Prog List Applications book) ~ £26.00

Make more of your
Texas T158/89 Calculator
MATH/UTILITIES MODULE
If you write your own programs this fibrary is for you! Most programs in this library
are designed to 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:

Prompter. Alphs Printer F tting. Superpl . Sorting. Data
Arvays. Data Packing. Prime Factors. Hyperbolic Functions. Gamma/
iad dom Numb Nommal Di L[ lati Roots of a

cti Minimax. Romb integrati Differential Equations. Discrete

Fourier Series. Calculator Status. Variable Arithmetic. Module 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

Greenweld 1980

We've just received our copy of
Greenweld’'s 1980 component
and equipment catalogue.

Every catalogue is sent out
complete with a first class reply
paid envelope (worth a small
fortune these days) and five 12p
discount vouchers to offset the
cost of the catalogue.

Why should you buy the lat-
est edition, if you have last
year’'s? Well, if you don’t send
off for the 1980 edition, you'll
miss out on all the new lines
appearing in the catalogue
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). Assoon 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
ATEXAS T159 Calculator (complete as manufacturer’'s spec. master module,
charger, etc.). PLUS statistics module and extra set of 40 Blank Prog. Cards with
wallet, etc.

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 Convention
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 Gillin, 9 Dunnottar Street
Ruchazie, Glasgow G33.

NEWS: Digest

Super Index

In January we published an
index to our 1979 projects and
features. Thank goodness inde-
xing only comes round once a
year. We recently received a
copy of a monster catalogue,
listing projects published
during 1978 in sixteen popular
electronics and hi-fi magazines,
including ETI, Hobby Elec-
tronics and Computing Today.

The projects are listed under
36 subject headings, from’
aerials to time-keeping. Also
included are dates of publica-
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.

ONLY £180
NEW TEXAS T158C*

*Continuous program facility on all 480 Program steps/ 60 mem even when

calculator switched off £79.50

#TEXAS T158C (complete plus Applied Stats. Module) £99.00

#TEXAS T158C + PC100C £208.00
+CBM9190R (9 mem Sci./Stat) . £27.50
#CBM Pro 100 (72 Step Prog) . . . . L ... £20.50
*HP33E (8 mem. Pro Sci/Sta) . . £49.00
*HPE22E {Advanced Sci with Statistics) b 5 e S £37.50
#*HP31E (New Sci replaces HP21) . . " ‘ S £25.50
*HP67A (C Prog 224 Steps 26 Mem) £188.70
#HP97A (Fully prog with Printer) .. . ........... £384.35
HP41C (the newest calculator from HP) . E POA
(CASIO AQ2000 Cal. (3-Way Stopwatch/ Alarm plus Date‘?alendar) .. £23.00
CASIO FX510 (10dig Sci/Stat) . . .. .. . £20.00
CASIO FX8000 (as above + Stop Watch /Alarm) . AR . £27.73
CASIO FX501P {Sci. LCD Prog. 128 Steps. 11 Mem) . s .. £47.50
CASIO FX502P (Sci LCD Prog 256 Steps. 22 Mem) T . £65.00
CASIO Prog Adaptor — permits Progs to be recorded on to standard cassette recorders for
replay on Casio FX501P/Ex502P at later stage ey b el e e ... POA

LEXICON LANGUAGE TRANSLATOR

{With 6 Lang. Module — French/ Italian/ German / Spanish etc) £128.70

l OHIO SCIENTIFIC'S SUPERBOARD 11 £188.00 l

the most ad chess yet. Borris is ideal for the learning and improving your
chess gama from beginner to master. Borris can play against imself, has Alpha-Numeric prompting
10 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 chessman, board mains, adaptor, etc

. £147.78
CHESS CHALLENGER ‘10" (10 Levels of beginner 10 master) £118.00
CHESS CHALLENGER “7° (7 Levels of game) £78.50

CHESS CHMALLENGER “"VOICE" (10 Lavels — 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 itseif. Sclves book problems etc — and in addition IT SPEAKS. Complete with Deluxe

playboard, hend carved men with magnetised base pius Deluxe carry case POA

COMMODORE “CHESSMATE" (8 levels — 32 International openings — ideal game for learning}
£80.00

CHALLENGER (Ad d double — teacher/ i to Master)

Can play 1/2/3 or even 4 hands — rejects illegal bids etc

Deluxe hardwood housing / Deluxe carry-case £239.00

+FREE — mains/Charger includedw

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

Company / Hospital end Government orders accepted by phone
Barclaycard /Visa / Access accepted by phone

TEL. 01-455 9823

r— — — — — ————— =7

EXPORT ORDERS WELCOMED

| Air Freight/ Air Post Delivery
Quotations on request

b oo e e e e e owmm e e e m——— e i e caneed]

MOUNTAINDENE

.22 Cowper St., London, EC2
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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 is, as
shown in the Parts List, 2u2 25V
tantalum. Now have a look at Fig
4 on page 69. C1-4 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/
collector 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
AMPIle, 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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volumeg and please
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TOP PROJECTS
Book 1+2: £2.50 + 25p P&P
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.

LM 3800 circuits, temperature alarm, aerial
matcher, UHF-TV preamp., metal locator,
four input mixer, IC power supply, rumble
fitter, 1C tester, ignition timing light, 50W
stereo amp, and many more.

Book 5: £1.00 + 25p P&P

BW stereo amp., stage mixer, disco mixer,
touch organ, audio limiter, infra-red
intruder alarm, model train controller,
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
phenomenal —

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

FROM THE PUBLISHERS OF
ELECTROMICS TODAY INTERNATIONAL

CIRCUITS

e e e e T

TOP PROJECTS
Book 7: £1.25 + 25p P&P

ER Il loudspeaker, CCD phaser, 3-channel
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, 1B 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-Fit The magazine contains
projects for everyone — none of which
have appeared in ET| — and a look at the
future of MPUs, audio, calculators and
video. How can you not read it?

75p + 25p P&P.

ELECTRONICS — ITS EASY
Combined volume.

This, our latest work, is a complete
coliection of our ever popular beginners
series. Previously published in three
volumes.

£3.60 + 50p P&P.

electronics
tomorrgse. =

A SPECIAL EDITION KAOM

o 5 g

wwears

RAPPLIRHC 55

Sropnsn SPEs.

5 LGOI,
. i

EMl

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.

FROM ETI
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LIGHTING & AMPLIFIER
MODULES FROM L & B

01-6894138
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.
LB31000SLC

.

LB31000SLC SOUND TO LIGHT/CHASER.
~ THE MOST ADVANCED SOUND TO
LIGHT MODULE AVAILABLE, WITH
AUTOMATIC SWITCHING TO CHASE
UPON ABSENCE OF A MUSIC INPUT.|

3 Channels, 1000w each. Fully fused.

Very high input impedance. E lectronic filters.
5HZ 10. 70KHZ bandwidth. Operates from % to 300w
. sound input. Triac zero voltage triggering.

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

LB31000sL £21.40

-19x9.5x’3crn.

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

3 channels. 1000w each. Fullygused‘.‘-
Very high input impedance. Opérates

from % to 300w sound input,

Third order filters. Zero voltage fired. .

‘Master /Vo! / Base / Mid / Treblelcontros
v

20x9.7 x 3.5¢cm.

LB81000LC 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
triggered. Additional modules can be
cascaded to form 16, 24, 32 chan. ect.

£26.50
LB81000LC
19x9.5 x 3cm.

LB41000LS SEQUENCER

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

4 channels, 1000w each. CMOS circuitry.
Zero voltage fired.

LB31000LD

i LB41000LS
£17.50

. 20x9.2x3.6cm |

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 individual Triac filters.

te31000L0 £14.70 181 10g0|:DI£~E7D

20x7.8x35

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

LB250 y LB 100! LB25
10HZ TO 25KHZ 101z T0 30KkHz!| 25HZ TO 50K

S/N 11008 S/N BOD S/N 90DB LB250
THD0.3% THD 0.4% THDO0.07% 31 x15x3.5¢cm
: 1] . oy
£39.50 | £18.20 | £11.20 POWER SUPPLIES
PREAMPS | Three types of powerful supply units

for our power amps. Consisting of a
vafnish-impregnated mains trans.
former and rectifier board {fuse pro-
tected)

LBPA3. Complete stereo disco preamp
system. Comprising of L&R deck mixers,
mic mixer, deck and mic tone stages, mic
“auto fade over decks, PFL, outpjt

drivers and its own regulators.

LBPA2. General purpose 4 l
chan. mixer/tone stage. |

LBPA1. Stereo
Hi-Fi System

LB250PS £24.50
LB100PS £14.70
LB25PS £11.20

LBPA1 £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 REQUIRE L &B.

All prices shown are inclusive of VAT - S O
For further information, s.a.e. to 45 WORTLEY HOAD
Trade and Overseas inquiries welcome, 4 WEST CROYDON
P/Packing FREE in the UK excepi powdr SURREY CRO 3EB
supplies (£1.00). TEL. 01-689 4138

LB250PS

18

Top of all systems
ested by independeni;
national authorty

July 79

Q.“

C300/ES200

high performance electronic ignition,to add power,
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 available in quality kit form to fit ail
vehicles with coil ignition up to 8 cylinders.

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

C300.Init's ready built form (C3000j it came top of all systems tested
by an independent national authority 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. Compatibie with
most rev. counters. {Low cost adaptors available for rare cases.
Application list enclosed with each kit. Note: Vehicles with Smiths;
Jaeger rev. counters code RV! 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 Motorola semi-conductors. Capacitors,
resistors etc. selected after 5 years experience. Glass fibre pcb. solder,
complete down to last washer.

Fully illustrated comprehensive instructions
and full technical back up service.

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

Name

Address

‘Phone order with Access, Barclaycard Quantity
VAT and P & Pinc required
£S200: Neg 2 £13.95 Zf,zf%i
C300: Pos =&~ £17.95 | ‘
| €300 Neg 2 | 81295 | Treme
| Tacho Adapt. TCI €90 |

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980



PRINTED CIRCUIT DRILLS
Miniature 12 OC drills designed
for drilhng peb's.

Sall drill Order 38 BW30
Price £6.15

\arge doil: Order 25 BWO2C
Price £10.63

CONDUCTIVE PANT

Repait peb's, cat gdemisters, et with
this silver paint. Phial contains m.
Order as FYT2P price 212,

=t

ELECTRET MICROPHONES

Supet quakty genuine electrel microphones operating
on 1.5V battery (HPI-type) supplied.

Cassette YPe with miniature jack piugs

Orde as YBI3L price £3.84

Omnid'uecm)nal Jow-cost with standard jack plug.
QOrdes as YBUM Price £

Unidirectiona! 500§ with standard jack plug.
Qrder as YR3sQ Price £9.05

Unidrectional 50002150k dual with standard jack
plug (pictt ed).

Qrder as WPWM Price 677

urved probe ideal for
ds. Cures hiss due 10 pem\anenm
" Amaring low Prce

with stered ceramic
cantridge and creuit 1o
make 3 complete low cost record
er ideal 100 the young poP fan.
Order 38 X000A Price £18.48
e turntable with stereo ceramic

Ordes 88 XB23A Price £23.48

Single play peft-drve urntable ' -shaped tone arm.
Qrder as X825 Price £0.83

AL

ANTISTATIC MAT & GUN

Turntable mat removes static from discs while they are :
specifications.

Complete kits of pasts with
full instructions 10 make hifi
ampifiers with excetient

HEADPNDNES

High quality stered

headphone with large
headband and shder

olume contios

Order as WF A0

price 8.1

playing.
W amp it Order as LW3BP

Qrder 38 LX10L Prce [«AL]

Gun removes static charge from discs. Ater use dusto §
nd may be easty brushed oft.

Price £3.

MCKENDIE POWER SPEAKERS
High quatity, high power speakers.
12, SOW BQ Order 38 Q7%
price £1820

12in. SOW 188 Qrder as X808
price £1820

12in. BOW 81 Order as X081C

Smalt modeliers

pench. Jaws

MINIATURE VICE

83
SOW amp kil Qrder 3s L350 Price I
150W amp kit Order s LWIZK Price £14.89

000 DHMVOLT
MULTIMETER
A 20,000 ohms pef vott
muttimeter at a ncredibly
dice 0 \ow price. OC ¥
125, 500, 2,500, A

maximim opening 0mem.
o mmm Qrder as %0820 ¢ Qrger 3 FYS3H
15in. 150W 80 Order as xas3t price £2.48
price £56.00

160, 150W 1682 Order as XOBAF

Price £56.00

CLOCK MODULE

WIRING TOOLS Module

Miniature box jointed wirng

handles and return spring.

Qrder as BRESA Price £452

Miniature box jointed sige-Cutters with insulated handles,
felurn spring and precision cutting eoges

QOrder a5 BRTOM Price £a.45

End-action Wife SUrippers, fully adjustable, insulated
handles.

Qrder 3s BRTEH Price 585

L

alarm tone Full
Qrder as XL14Q Price [a X

fequires

only transformet
o | and wo push
switchés 10
aperate Ldigit, 0.7in red \EO display. Alarm and radio
outputs. Battery back-up wher mains tail. Sleep and
snooze TMer. Seconds display. Just add speaker for 1 megaph!
of our catalogue- i

MEGAPHONE
one with ditterential microphone.
1 batteries (not supphedl. Shoulder

M\JH\METER ] mmsmon
TeSTER
Supert high sensitivity mulimetet

‘and yansistor testet 10 one.

[ gacH YOURSELF FLECTRONICS

There is o bette! way of learning

basit electronics then by

pvaﬂ‘oal

uperience and this set of boaks is

CAR AERIAL BOOSTER

High gain car aerial bOOSIE! tor long. medwm, short and
VHF bands. Negative garth Cars only. Very easy 1o fit
just plugs " plus one wire 10 +12V. We have measured
gains of 2048 at MRz

Order as XX37S Price £5.43

Basic Flectronics

DUICKTEST
A sate and quick
TRANSIST DR TESTER

Accurate transistot tester e

measures gynamic gan. identifies sprung keys 3

unknown yransistors, also ideal for < o 5

matching yransistors 1Mo pairs.

Order as LHOSF Price [a)B Order as £7:7418
price £6.54

FOR FULL CATALOGUE DETAILS SEE BACK COVER

Order as XX10L price £8.30

eys
ha. Completety sate both

undoubtedty the very best basic
course tor dovng just that. Set of five

De
Complete with 1est leads, three
\eads for transistof \ester batteries
and instruction featiel.
Qrder as yBsy Price €280

way 10

connect to the mains. Just

e Al prices include VAT and postal
ar;g packmg, but if total under [gAe

?’ri:;: add 30p handling charge

e guaranteed until May 8th
- . Expont customers deduct 13%
export postage will be charged

extra 3t cost. ¢
Please.use order codi
All items in stock 3t umew oo

s of going to

ELECTR
ONIC SUPPLIES LIMITED

All mail to (ETi3
80), PO Box 3, Raylei
, Rayleigh, Essex SS
2 6 8LR. T

Shop: 284 Lon
: don R 1
554000 oad, Westclitf-on- el :
on-Sea, Essex (closed on a't:‘:;;y']sgglt: oh d (0702) 554155 ‘
] phone: Southend lli ‘
702)
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FEATURE

The explosion may destroy the core completely or it may
leave 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 colltapse. Theorists
predict that the collapse will continue until the core radius
(eaches zero. This hugely massive. but dimensionless point
in space Is called a singularity

No Escape

The singularity has such a strong gravitational field that
!ight itself cannot escape ie the escape velocity of the body
is greater than the speed of light. The further we are from
the black 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
equals the speed of light. Within this event horizon
nothing escapes.

For a body of mass (M), the Schwarzschild radius (R) 1s
given by:

R.=2GM

C2

(G 1s Newton's gravitational consfant and c is the speed of
light)

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 blac< hole? Its radius i1s much
larger than 3 kms, so beyond this event horizon the Sun’s
hydrogen fusion reactor can radiate its energy out into
space, but f the Sun's mass was to be compressed to a
diameter of less than 2 kms, it wculd become a black hole.

If we fook at our own Earth and the bodies around us in
the solar system and even the Milky Way galaxy as a whole,
we find that they all rotate ie they all have angular
momentum

The angular momentum (L) of a rotating body df-mass
(m), radius r) at an angular veloc ty of w is given by

L=mwr

If a rotating body sucl 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
at about 1000 times a second. A black hole is such a dense
body that one the size of a proton would weigh in at about
ten thousand million tonnes!

Just as -he Earth bulges slightly at the equator and Is
flattened at the poles due to centrifugal force, the much
greater ratation of a black hole results in a much
more severe deformztion. The equations predict that a
black hole is not a sphere at all. It nay be similar in 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 -o be purely academic. After all. how
do you go about finding a black nole to prove that it exists
and verify its structure and behaviour? Even if you knew
where to look, how would you observe something from
which no light can escape’

Stellar Striptease

You may not be able to see the black hole itself. but 1t
should be sossible to observe what it does to any matter
near it. Tha best candidate for detection would be a black
hole and & star orbinng each cther — a binary system.
Material should be'stripped from the star and wind its way
round the olack hole, 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 cive to oblivion, its temperature rises until it 1s hot
enough to radiate at X-ray wavelzngths.

The search for X-ray sources could not begin 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 sounces discovered by orbiting telescopes
was Cygnis X-1.1n the constellation of Cygnus. The X-ray
source accompanies a visible b ue giant star. The visible
star's speed was found to be varying along a sine wave, sO
it must have an invisible companion around which it is
orbiting

Most of the hight emitted by the system appears to arise.
not from the visible blue star, but from helium gas sucked
from it anc circulating around its invisible companion The
companior's mass has been ca culated as more than the
critical three solar masses. so 1t 15 likely to be a black hote.

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\abo,ut eight days is due to a dark body orbiting
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(and ecl psing) a blue supergiant. Like Cygnus X-1, V861
Scorpii & a binary system.

Dark Star

In both these cases, the dark star could be either a black
hole or a 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 toge:her 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.
Througk classical Newtonian physics, everything underthe
Sun (and beyond it) seemed describeable and predictable.
It was jLst a matter of time before the scientists achieved a
comprehensive understanding of the universe and deter-
mined the physicallaws todescribeall the 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
spacecreft) falling towards a rotating black hole may not fall
tinto the murderous singularity, but may miss it, to reappear
elsewhe-e in our universe (or another universe) an instant
later. Eirstein’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

It only a small fraction of the matter falling into a rotating
black hcle misses the singularity, what becomes of it? It
must reappear at the other end of the tunnel an instant
later, meybe 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 MATTER
SUCKED INTO EXPLODES
BLACK HOLE FROM WHITE
HERE HOLE HERE

VISIBLE
GIANT
STAR

_— -~
47 ACCRETION 3
o DISK

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

Sci-Fi

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 in an instant (or even time travel)
sounds mare 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. Our
galaxy could be sprinkled with these tiny Big Bang biack
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 satisty the findings.

It may sound like science fiction . . . but for how much
longer?

SCHWARZSCHILD
RADIUS (R}

ACCRETION
DisC

SINGULARITY

Fig. 1. If all the matter disappears 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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T'S HAPPENNED AGAIN !

THE PART THREE (ATALOGLE IS PUBLISHED
8 UE HAVE MOVED TO BIGGER PREMISES.

Yes. it's here at last - the all new Part Three Catalogne. Fun for all \he familv. and the usual update on all 1hat is new, worthwhile and
eciting in the world of Radio and Communications. A big section oh Irequency synthesis technigues covering broadeast_mers. commuicating
quality transmitter systems. More new products than ever - RADIO CONTROL parts. crystal filters. ceramic filters for 435hHz and tie new rimge
of TOKO CFSH low temperature coefficient types for 10.7MHz. Detgils on new radio 1Cs. including the new HA11225. the CA3I89E lookalike
with B4dB signal to noise. and adjustable muting threshokl. Radio control 1Cs - and an updated vemion ol the RCM&E & channel FM receiver
now with an Ambit designed screened front end. with 37MH/ ceramic bandpass lilter. LCD panel cloch /timer modules - the neatest_and best LCD
panel DVM yet tonly £19.45 cach + VAT). the new 5 decade resolution DFM3 for LW/HF/VHF with LCD readout. The DFM6, with DNuarescent
display to 10k H7 resolution on VHF. 1kHz on SW. A IkHz HF synihe siser with five ICs - the list is endless. Get your copy of the catalogue now.
Post publication price is 60p (inc PP eic). The previous two sections are also requiired for a complete picture: Parts 1 & 2 €1 the pair. All 3 £1.50.
And don’t miss our spot the gibbon contest, together with a quiz to'see if you can spot the differences between a neolithic cave drawing and
circuit diagram of one of our competitor’s tuners. t* Yes, we slill haven't learnt how 1o spell.)

Updated RCME FM radio control RX kit DOES YOUR ONE GLOW GREEN IN THE DARK ??

. Our DFM4 does, since it uses a vacuum fluorescent display for direct readout

™M b 8
C'.“""I"" CR%F';!IC:'/V;" (Ft ! of MW/LW/FM. Basically the same as the DFM2, (LCD Version). £24.45 kitlinc VAT
Single | etector Transformer with all necessary windings for DFM4 £2.50 inc VAT.

Single 1C decoder

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

Dual ceramic filter IF

Based on RCM&E FM system - kﬂ i
Best guality SLM servo ‘ , Z
connector block C - -

© ONLY £16.10 inc VAT (kit) l [} ' MHZ t
{includes new SLM case} anm o o

n s e v 0O

Py

New series of radio modules in fully screened cans: Not iflustrated here - but also now available is the DFMS6. This is a vacuum fluorescent display
= - version of our immensely popular DFM3 (LCD). Resolution is 100Hz to 3.9999MHz, 1kHz to
39.999MHz, and 10kHz to 200.00MHz+; all standard |F offsets {inc. 10.7MHz on shortwave)
are available via diode programming.

UM1181 VHF band 2 VARICAP TUNERHEAD

5 tuned circult, with image/spurii better than —80dB. buffered LO
output, MOSFET RF stage, FET IF preamp, tunes with only 1% to Bv,
.adBm 3rd order Intercept. loff price £12.00 inc VAT. (1000ff/ OA}

911226 FM IF strip with all mod cons for the HiFi tuner.

All types use 80+dB S/N Hitachi IC, with muting, AFC, AGC, meter

outputs for signal level and centre zero. IF preamp stage

A Oual linear phase ceramic filters, with MOSFET (AGC'd) IF
preamp and a 3rd narrow filter with OC fi(ter selection. Dual
tuned FM detector stage. £2395 inc VAT {built}

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

{All ‘A’ senes units are se1 up with a spectrum analyzer for best THO}

91072 AM RADIO TUNER MODULES - DC TUNED
and DC SWITCHED Available February ‘80
ANl include buffered LO output, mechanical IF filter {TOKO CFMQ)
1.10v tuning bias, switching by a single pole to earth
A MW/LW 1150 to 350kHz LW range) with ferrite rod antenna
B As ‘A’ but also including SW1 or SW2 {specity.)
SW1 = 1.8 to 4MHz SW2 = 5 to 10MHz
C With both SW ranges
Prices -one off INC VAT
A £14.43 'B' £1590 'C’ £17.50 (Custom types QAl

. I K FREQUENCY READOUT LS| from OKL 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  manufacturers, ferrite rods, various ferrite beads
we stock. So to summarize the general ranges: AM/FM and communications devices. Power and a range of crystals for ‘standard frequencies
TOKO Chokes, coils tor AM/FM/SW/  MOSFETs, WORLD's LOWEST NOISE AUDIO and both 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. CD4000 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 LSI, radio Small signal transistors from AEG BC237/8/9 SOCKETS - a new range that are better quality

control MPX decoders etc tamilies etc. {1000 off BC239C : 5.2p ea) than Texas low profile, yet better priced.
Micrometals  Dust iron cores for toroids LEDs: AEG 3mm/Smm round, 2.5x5mm flat, Modules for AM/FM/STEREQ, complete kits

for resonant and EMI fiiters 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 ICs MOSFETs for RF_signal_processing, including  for push button arrays, keyboard switches.

100W MOSFETs, small signal  the BF960 UHF device, and 3SK51 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 customers approaching via
North Service Road (an extension of North Road Avenue, entrance opposite the 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, Brentwood, Essex.
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Freepost K FREEPOST ON ORDERS ® ACCESS

: : : ® VISA
Blrmmgham B VAT INCLUSIVE PRICES S

B19 1BR M ADD 30p P&P ® CHEQUE
021-233-2400 u 24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

ELECTRONICS

CAPACITORS Electrolytlc Radlal Leads Order Code Polyester Radial Leads Order Code
Electrolytic Axial Leads Order Code ~10% ta +50% Tol. - Cap 034 + uF + Volts Minlature Low Value Order Code Diped Type, C280/352 Styje Cap 362
Z10% to #50% To! Cap 015 4 uF + V dc, uF Vde [ 6310162535 40|60 |63 Potystyrene, Axlal, £1% Tol., 63V DC Wkg. Cap 424 Moulded Type, 10.2mm Pltch Cap 360
- T o b P o 47 | | 7 Ceromic Plate, Radial, Low K. 100V DC Whg. Cap 632 + Value
= | 58 [ 7 Ceramic Platé, Rodral, Med K. 100V DC Wka. Cap 630 WF 1352 | 360 | uF | 352 | 360
:'2 | : 1.0 | | 7 Ceramic Place. Radisl, High K. 63V DC Wkg. Cap 620 ot 7 | ; 2|
22 9 F o0 v VD 0015 7 | s 8 | 10
33 9 2.2 | 7 pF  |424 |632| pF ]424]632;5:0 | oF |424|629 0032 3 7 22 9 1
a7 9 33 7 1 | ‘ 100 |18 7 |27 8 0033 6 7 33 N
o | s 0 2dy ‘ 7 8 1.2 | 120 (18 9 12 |23 o047 | 6 7 1w | oa
P 5 ol . I | 7 8l e 15 150 18| 9 15 29 o068 | s 7 | s | 17
4 5 g ‘ N 10 7 8 9 18 6| 180 |18 s 18 |31 o1 ¢ s |10 2
5 4 3 15 | 7] 8 9|n 22 6| 220 (189 | 22 |19 015 5 s |15 30
3 : q 2 7| 8] | 9|1 | 27 | 6 270 (20| 9 27 |42 ‘022 IS 8 |22 s
o 8 5 1 33 l ] w| o 33 6| 330 20|89 33 (45 033 6 8
pos 3 a7 8l 9 " 39 61 390 |20 6 | 38 |50 047 6 8
100 | ° 13 &8 9|1 [ a7 6 | a70 |20 [ 6 ‘068 7 8
o 0 10 a1 100 { 56 | 6 ‘ 560 | 20 6 |
220 12 % % 150 " | r 6.8 6 | 680 ‘ 20 [
330 8 o) 220 " l 82 6 | 820 |20 6
470 2 ‘ 32 a7 :‘; o :ggg 2 I | g' |
feeo ol o & 54 Electrolytic Can Type Order Code o ‘ dlEd E S Tantalum Bead Order Code
000 % ® High Ripple, IEC Grade 1. Low E.S.R. Cap HR + uF + Voits 18 6 | 1800 | 20 7 E5I UL Cap PR+ uF + Vorts
o 2 Supplied complele with Vertical Fixing 22 6 | 2200 | 20 7 uF Vdec 10 |16 |25 |35
! Cip. 27 6 2700 | 20 7 0.1 il
100004F 16V Ripple 5,84 @ 85°C 81A@50°C 238 33 ] 6 | 3300 | 20 7 0.22 "
i 220004F 16V 9.8, 1374 370 39 6 (3900 |20 7 0.47 "
Trimmers ) Order Code 47004F 25V 2.6A 6.4A 215 a7 6 | 4700 {25 8 1 "
250V D.C. Wkg. Film Dielaciric, Miniature 10000F 25V 804 1128 282 55 |7 |00 |25 | [ 22 1 13
1% — 4.1pF 20 Cap 808 A 220004F 25V 12.84 17.94 469 68 7 | 6800 |25 | a7 12 |16 |18
2 8pF ) Cap 808 8 47004F 40V 56A 784 248 82 7 am0l2s) | | | 10 13|16 {18 |22
2 - 200F 22 Cap 808 C 100004F 40V 9.2a 12.8a 393 2 18
.5 - 59.5pF 3 Cap 808 D 27004F 70V 7.54 1054 403 4
INTEGRATED CIRCUITS LINEAR Volitage
4000 Butfered C-MOS — High Speed 7400 T.T.L. CAl0M6 B4 Regulators
CA3080E 77 LM309DAIK} 113
HEF 4000 17 | HEF4044 84 | HEF4512 110 | N7400N 13 | N7444N 92 [N74122N 40 [N74193N 1] N74L528N 35 | N74LSIIBN 99 | NTALS26IN 117 CA3130E 99 UA723CN 42
HEF4001 17 | HEF4046 106 | HEF4514 250 | N7401N 14 | N7445N 85 [N74123N 77 |N7419aN 73 | N74LS3ON 19 | N74LS13ON 99 | N74LS267N 117 CA3140t 48 UA7805CU 78
HEF4002 17 HEF4047 HEF4515 299 N7402N 14 N7446AN | 85 | N74125N 37 N74135N 57 N74LS32N 27 N74LS153N 88 N74LS288N 117 CA3189E 293 UA7812CU 78
HEF 4006 95 HEF4049 45 J HEF4516 101 N7403N 4 N7447AN n N74126N 37 N74198N 135 N74LSIIN 35 N74LS!5‘N 138 N74L5260N 29 LM301AN 34 UAT7B15CU 78
HEF4007 17 HEF4050 a5 | HEF4517 ki:v] N740aN 16 N7448AN 92 | N74128N 38 N74199N 122 N74LS37N 35 | N74LSI55N 23 N74LS261N 321 LM339N 78 UA7912CU a7
HEF 4008 80 | HEFaO51 69 | HEF4518 94 | N7405N 16 | N74SON 14 [N74132N 38 |N74221N 77 | N74LS3BN 35 | N74LS156N 93 | N74LS266N 54 LM3BON 104 UAT91SCU 97
HEF4011 17 HEF4052 72 HEF4519 55 N7406N 32 NT7451N 14 | N74145N 57 N74279N 61 N74LS40ON 27 N74LS157N 93 N74LS273N 143 LM381AN 198 UA78LO5CS 38
HEF4012 17 HEF4053 72 HEF4520 94 N7407N 32 N7453N a4 N74187N 98 N74298N 77 N74LS42N 60 N74LS158N 97 N74L528IN 117 LM3%00N 75 UA78LI2CS 38
HEF4013 45 | HEF4066 49 | HEF4521 188 | N7408N 16 [ N745aN 14 | N7at48N 86 | N74365N 59 | N74LS5IN 27 | N74LSIBON 129 | N74LS290N 117 MC3403F 156 UA7BLISCS 38
HEF4014 84 | HEF4067 380 | HEFa528 99 | N2409N 16 | N7460N 14 | N74150N 91 | N74366N 59 | N74LSBAN 27 | N74LSTEIN 117 | N74LS293N 119 NE531 131
HEF4015 80 | HEFa088 17 | HEF4532 120 | N7a10N 14 [ N7470N 28 [N74151N 46 | N74367N 59 | N74LSS5N 27 | N74LS162N 144 | N74LS208N 149 NES36T 259 Pl 1/c
HEF4016 45 | HEF2069 17 | HEF4534 510 | N74TIN 16 | N7a728 19 | N74153N 43 [ N74368N 59 | N74LS73N 35 | N74LS16IN 117 (| SR (] NE5SS5N 28 essey N
HEF4017 80 | HEF4070 17 | MEFS533 110 | N7atzN 14 N7473N 28 | N7415aN 91 N74LSTSN 44 | N74LS164N 119 | NTALSIBEN 121 NESSEN 66 Sraso <
HEF4018 80 | HEF4QTI 18 | HEF4S43 155 | N7413N 23 | N747an 24 [N74OIBSN 46 N74LS7BN 46 | N74LST7ON 220 | N74LSI6TN 121 NESGEN 171 Srass 182
HEF4019 46 | HEF4072 18 | HEFa555 78 | N7a1aN 31 | N7a7EN 34 [ N7a1s6N W |70Ls N74LSTEN 39 | N74LSt73n 132 | N74LSIGEN 121 NES7ON 485 SLo10 245,
HEF4020 B9 | HEF4073 18 | HEFa556 78 | N7a16N 21 | N7476N 30 |N74157N 43 | N74LSOON 19 N74LSB3AN 106 | N74LS174N 141 | N74LS37IN 173 NES7TIN 505 Sre12 245,
HEF4021 8 | HEF4075 18 | MEFA557 386 | N7417t 21 | N7agoN 32 [N74158N 43 [N7ALSOIN 19 l N74LSBSN 104 | N74LS175N 119 | N74LSITAN 173 RCA136 146 sL620 69
HEF4022 82 | HEF4076 104 | HEF4585 97 | N7420N 14 | N7483N 63 | N74160N 63 | N74LSO2N 18 N74LS86N 39 N74LS1BIN 306 | N74LS375N 117 TBA120S 88 Sea) 69
HEF4023 17 | HEF4077 17 | HEF4726 G731 | n742N 16 | N7485N 8 | N741BIN 63 |N74LSO3N 19 | N74LSSON 59 | N7ALS1SON 117 | NTALSIZEN 155 TDA1022 713 Seo22 210
HEF 4023 62 | HEF4078 18 | HEF40097 90 | N7425N 19 | N7486N 2 (N7dteaN 61 |N7ALSOAN 27 | NT4LS9IN 76 | N74LSIOIN 117 | N7ALSIBEN 56 TDA10348 239 SL6 24 32
HEF4025 17 | HEF4081 18 | HEF40098 73 | N7d26N 20 | N7agoN 40 |n74163N 63 |N74LSOSN 27 | N74LSS3N 76 | N74LS192N 119 | N74LS390N 196 TLOSICP 84 Sre30 22
_HEF4026 195 | HEF4082 18 | HEF40106 62 | N7427N 20 | W7491aN 57 | N74164N 86 | N74L508N 27 N74LS95BN 82 N74L$193N 119 [ N74LS393N 196 TLOB4CN 156 SLE30 o9
HEF4027 45 | HEF4085 64 | HEF40160 119 | N7428N 23 | nra92N 40 |N7d165N 86 | N74LSOSN 27 N74LS96N 126 N74LS194N 161 | N74LS395N 207 UAT41CN 20 steso 24?
HEF4028 71 | HEF4086 64 | HEFA0161 119 | N7430N 14 [ N7493N 40 | N74166N B6 | N74LS1ON 19 | N74LS107N 41 | N74LS195AN 119 | N74LS430N 143 UAT41CT 47 SISO
HEF4029 90 | HEF4093 50 | HEF40162 119 | n7432n 20 | N7494N 57 [N74170N 122 |N74LSTIN 26 | N7ALSI0ON 45 | N74LS196N 132 | N74LSEION 239 UA748CN 39 SCISA 2y
HEF 4030 46 | HEF4094 175 | HEF40163 119 | N7433n 23 | N7495AN 26 |N74173N 77 |NTALSIZN 25 | N74LSI1ZN 45 | N74LSI97N 132 | 12
MEF4031 200 |HEF4104 166 | HEF20174 119 | nN7a37N 21 | N7496N 87 N4174N 77 | N74LSIIN 48 | NJALS1I3N 45 | N74LS240N 206 Zener Suiezr 239
HEF4035 110 | HEF4502 91 | HEF40I75 119 | n7438N 21 | N7dioon 92 |N74175N 55 |N74LSI4N 74 | N74LST1AN 45 | N74LS24IN 206 & 551626 SUNR267)
HEF 4040 85 | HEF4505 571 | HEF40192 140 | N7439N 30 | N710IN 2 |N74180N 57 | N7ALSISN 26 | N74LSI25N 53 | N74LS242N 206 Diodes SEAC ORI 7))
HEF4041 75 | HEF4508 184 | HEF40193 140 | N7440N 14| N74109N 45 [N7418IN 205 |NJALS2ON 19 | N74LSI26N 53 | N74LS7243n 206 400mw cavr.caz | SL1640 206
HEF4042 66 |HEF4510 108 | WEF40194 119 | N7ad2N §1 | N7at16n 92 [M741828 57 [N74LS2IN 26 | N74LS132N 78 | N74LS244N 206 82Y88/82X79 SUIGS I 206
HEF4043 80 |MEFSSU1 125 | HEF40195 119 | N7ad3N 92 Inzat21n 28 | 741928 91 |N74LS228 26 | N74LS136N a9 | n7aLs2sINg 117 + Voltage 9 ::gg;g f;g
—
CASES ~ Boss Industrial Mouldings OPTO ELECTRONICS Order Code SWITCHES SEMICONDUCTORS
Smail Desk Console — Boss Industrial Moutdings Light Emitting Diodes. Individual Miniature Toggle — Honeywell Order Gadg et : o 2
fx'sg'a:f"éﬁ??:f; ::::eTnT;?a"Ee 125" 3mm]  Red 6 cavs4 SPDT 67 SWBA10M1 IN40O2 5 BC184L 12
- N 8 Green 18 caves SPOT  crOf 81 swsaai021 1N4GO4 7 BC212 It
mm Aluminium Top Panel Finished Gray Yeilow 20  caver SPDT  Double Bios To Centre 90 swBA104) 1N4007 9
OrderiCode SPDT  Singte Bias fo Centn 9  swB8A10s1 o st 7
WIE1. D96, H39 157) 214 Case BIM1005 OR W L CR Germ ) EBEp SPDT  Bias e B swaaioe BT 418 : ac2ly g
W215. D130, Ha? (73) 308 Case BIM1006 OR 27 (5mm} Red 16 cavzda e 9% swaaz01 '2':‘52“2%‘“ ;f ZES:L I
Plastic Boxes — Boss Industrial Mouldings i D &= o e uy o sweazarn | gngss 7 BCs48 n
Moulded Box end Close Fitting Flanged Lid Panel Mounting Clip 10 suit. 5  LED5CIo DPOT  Single Bias To Conme. 5B e 212636 9 CeE=D) 12
ABS Box, C/W Brass Bushes, and Lid In Drange & 2N2926G 13 BC557 15
Order Code Photoresistors OPDT  Bias e SW 8A2061 2N3051 19 8C558 15
L112 wez 031 9 Case BIM2003 OR ORP12 REt ini ~ 2R304 4 scy7o B
L150 W80 D50 131 Case BIM2005 OR ORP1 :2 gmf UARTIORED =E0 R 2N3055 55 BCY71 15
U150/ W110 D60 - Coee BIM2006 OR sp Push To Make, Momentary 62 sw 8531 2N3055 80131 39
Phototransistors s Push To Break, Momentary 62 Sw 8533 Full IS8 Tess 95 80132 39
Plastic Boxes with Metal Lids OcPT1 220 oce7t 2N3442 185 8D139 39
Recessed Top Box Brxas 155 sewas 2N3702 9 80140 3
ABS Base, C/W Brass Bushes, In Orange 8PX29 195 8PX29 MAINS TRANSFORMERS Order Code | 2N3704 9 BFR90 333
Tenm Atuminium Top Panel Finished Grey 2N3705 0 BF X85 29
Order Cade Photocoupler Seco'nl'u:auex may ‘1: :o:mecr!d n series or 2N3773 297 BFYS50 17
parallel to give wide voltage range 2N3819 2 BFYS} 17
U111 w71 Daa 1% Cueomoron | FO o0 reoe i Y e 3 s
L161 W96 D53 208 Case BiM4005 OR HARDWARE Order Code 6VA - Clamp Type Construction 235 each 25457 19 BLY93A 2077
Discast Boxes D.I.L. Sockets Approx. 18% Requlatlon. £.C. 54, H36, W35 2N5459 35 BRYIS 50
Diecast Box and Flanged Lid B Pin Low Profile Socket Tin 2 DILSKTS8 0-4.5V, 04.5V Secondarles Trans6va 45 40673 B8 8sx20 2]
Aluminium Bex and Lid io Najural Finlsh 14 Pin Low Profile Socket Tin i DIL SKT 14 0.5V, 0-6V 60 ACigg 24 CLBI60 2850
Ordler Code 16 Pin Low Profile Socket Tin 16 DIL SKT 16 0-12v. 0-12v 120 Aolsy 1 REIC2 &
L113 W63 D31 124 Case BIM5003 NA G115V, 015V 150 aois2) 52 0A9) e
L152 W82 D50 215 Case BIM5005 NA Heatsinks 0-20v. 0-20v 200 BAWIED) 200 oc2a g
1192 w113 D61 334 Case BIM5006 NA 8C107 14 oc3s 105
S ' Indwidusi Tvoe for 1 x T05 50°C/W 12 Sink 5F 20VA - Clamp Type Construction 360 each :g:ggc “; ;::g;: :
malt Desk Consoles Iadividuat Type for 1 x TOG6 10.5°CW 28 Sink Tv2 5
Sloge Front Console, Recessed Top tndrvidust Type lor 1 x T03 7.2°C/ 26 Sink TV3 Approx. 16% Regulation F.C. 70, H48, wag 8C109 14 TIP&IC 7%
ABS Base, C/W Brass Bushes, In Orange Indwidual Type for 1 x TO126 17°C/W 26 Sink Tva 04,5V, 04 5V Secondarres Trans 20VA 45 BC1098 19 TiPa2C 7
Imm Atuminium Top Panet Finished Grey Indwidual Tyoe for 1 x T0220 17°Crw 26 Sink TVS 06V, 06V 60 BC109C 20 TIP2955 75
Ventilatian Siots in Base Order Code 0-12v, 0-12v 120 BC148 10 TIP3055 60
015V, 0-15V 150 8ciss 10 TIS43 36
W105 D143 H32 (56) 236 CaiciBIMG005 IO P.C.B. Components 017.5V,0-17.5v 175 8C177 17 2TX109¢C 16
W170 D143 H32 (56) 342 Case BIMGOOB OR o 20v¥5i20v, 200 BC179 2
W170 D214 H32 {82} 431 Case BIMB0OO7 OR Dale Pen, Btue (nk, Stow Drytng 98 Pen 33PC o
Skeleton Presets, Miniature Order Code
gfﬂfl?:imd OrderiCoce VERO ELECTRONICS PRODUCTS 0.1W, E3 Values, 100R-IM, Lin. Vertical Mounting 8 Min Preset v
oy ltch Veroboard 7 200-210694 0.1W, E3 Values, 100R-IM, Lin. Horizontal Mounting 8 Min, Preset H
0.25W. E24 Values RO-10M, 5% Tol. 2each 100100 {Muit 10/Valuel Res RD% pitch Veroboard 79 200210720 + Value
O.5W, EY2 Values IRO4M7. 10% Tol.  Jeach  150/100 {Muft 10/Value) Res RD% ** btch Veroboard () 85/Pack  200-21076C Skeleton Presets, Standard
+Value 1+ piteh Pioin Board 58 200210780 0.3W, E3 Values, 100A-4M7, Lin. Verucal Mounting " Std. Preser v
Metal Film‘ Fixed 17 pitch V-Q DIP Board 135 200-21084E 0.3wW, E3 Values, 100R-4M7, Lin. Harizonyal Mountlng 1 3"1. Preset H
0.5W. E24 Values, SRI-IM, 2% Tof.  Beach  400/100 {Mult 10/Value) Res MR30 Spot Face Cutter 107 203-21013A Potentiometer, Rotary " vatoe
2.5W, E12 Values, 10R-27K, 5% Tol. 16each  800/100 (Mult 10/Vaiuel Res PRS2 Pin Insertion Tool for .040 type pin 147 20321015 0.5W. E3 Vatues, 1K-2M2 Lin 39 Ro Pot Lin
+ Value DS Pins 040 (100} 44/Pack  200-21087G 0.25W. E3 Velues, 4K 7-2M2 Log. 3 RoPot Log
S5 Pins ,040 (1004 44/Pack 200210178 _ X + Value
Metal Glaze, Fixed Verowire Kit {t-pen, 2-wire, 25comb)  454/Kit 200-21341D Potentiometer, Siider
0.5W. E24 Values, IM-33M, 5% Tol.  16each  800/100 (Mult 10/Value} Res VR37 Verowire Combs (25) 109/Pack  200-21339F 0.5W, €3 Vatues, 2K2-470K Lin b9 QN
oM Verowre Wire (2] 109/Pack  200-21340G 0.25W, E3 Vatues, 1K0 - 1MO Log. % SPorlag
+ Value
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STATE OF THE ART L.S.l. CIRCUITS
DOUBLE HEIGHT CHARACTER SELECTABLE FOR LEGIBILITY
CHARACTER ROUNDING - EFFECTIVELY DOUBLES DEFINITION
ULTRASONIC REMOTE CONTROL
HIGH QUALITY THROUGH PLATED P.C.B.
ALL I.C. MOUNTED ON SOCKETS
PREALIGNED UHF/IF MODULES
NEEDS NO INTERNAL CONNECTION TO THE TELEVISION SET
SIZE 430mm x 90mm x 220mm
SUPPLY 240v 50Hz 35w

e 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 £o.50.

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

00 00000005

DOPPLER RADAR ALARM F.E.T. POWER AMPLIFIER

Do your goodies 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 battery operated { external
battery required ), and is triggered by ony movement in its
detection area. It incorporates an arming delay = ta enable you
1o leave its detection field safely, and @ trigger'delay (O to 45
seconds ), 5o you can catch the thief red handed withaut a prior
warning having been given

The unitpravidesa 12 voltoutput, normally high ( low on-alarm },

Bring your HI-F| up to date. Availoble now is a 100 watt
audio amplifier using POWER MOSFETS . The POWER MOSFET
has several advantages over bipoler transistors. It has good
frequency response, nocarrier storage delay, thermal stability,
no secondary breakdown, and high input impedance.

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

10 supply an extemnal remote relay, which is not supplied. The
unit has an integral buzzer to give an indication whan the unit is
being armed, and when triggering is complete.

The urfit comes complete with a suitable case.

DOPPLER RADAR ALARM  £39.50

reduction
POWER MOSFET AMPLIFIER MODULE £27.50

e ———————————————————————————————————
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tracer

signal

10M 10pF signal probe detects audio,
mains fields and amptitude modulated RF.

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
foudspeaker 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). ts 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 all the
bits in the case, layout is critical to
avoid stray feedback and spurious
oscillation. Owing to the limited space
available in the case, the physical size
of the components is important and the
smallest available components should be
used. Note that C3 lies over R3, 4 and
capacitors C5, 9 need to lie on their
sides. A flying lead link should 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.

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-

It has been said that a signal tracer is

26

PARTS LIST

Resistors

R1 10M

R2,12 1k0

R3,10 1k5

R4 2k7

RS 150k

Ré6 18k

R7 10k

R8 470R

R9 2k2

R11 10R

Capacitors

Cl1 10p ceramic
C2,46 10n ceramic

C3 6u8 tantalum
CSs.9 47u tantalum
C7 220u electrolytic
C8 2u2 tantalum
Cl10 47n ceramic

Cli 100u tantalum
Semiconductors

IC1 LLM386

Ql 2N3819

Q2 BC109

LED 1 any 0.125” LED
D1 1N4004
Miscellaneous

case, socket, 8 ohm earphone or
loudspeaker.

FLYING LEAD

Fig. 1. Component overlay.

HOW IT WORKS

To provide high input impedance with good
sensitivity a FET input stage is used. O1 is
connected as a common source amplifier,
decoupled to AC by C3, with the output
taken across R2. This stage is coupled to
Q2 by C2. Q2 operates as an AM detector
and audio amplifier. The output is taken
across R7 and is decoupled to RF by Cé.
The power supply to this section of the cir-
cuit is provided via R10 smoothed by C7. A
small integrated audio amplifier forms the
output stage. IC1 provides its own input
bias and the output automatically centres
at half the supply voltage. C10 and R11
prevent instability. The output is coupled
via C11 to an eight ohm personal earphone
or loudspeaker. Shielded cable should be
used to prevent stray feedback to the input
stage. Overall power is supplied via DI
which protects against accidental reversal
of the supply leads. Power is indicated by
LED 1. As this component is sited near the
input stage its power supply is decoupled
by C9 to prevent instability due to stray
feedback. When used with 9 volt battery
equipment, power may be derived from the
circuit under test. When a separate supply is
used to power the probe. A connection
should be made from 0 V to the earth of the
equipment under test. Bear in mind the
voltage rating of Cl. For a small ceramic
capacitor, this may be only fifty volts or so.

BUYLINES

The LM386 is available from Watford
Electronics. The remaining compo-
nents are unexceptional and should
be readily available. The case is manu-
factured by Continental Specialties
Corporation, type CTP—1.

Continental Specialties Corporation,
Shire Hill Industrial Estate,

Saffron Walden,

Essex CB11 3AQ.

SK1
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RS c7
R2 150k 220u
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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

9

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-long
wave superhets. EN

path. Remember that the input capa-
citor C1 may only be rated at about
fifty volts 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-

IT’S A DOGS LIFE!

Mighty mongrel strikes again!

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

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

You can have any colour you like as long as it's
black.

Send a mere £3.20 to:
ETI1 Binder

145 Charing Cross Road
London WC2H OEE
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available

DIGISOUND
LIMITED

a sewice to aff
ane iutenested in efechouic
Husic

ETI 80. MODULAR
SYNTHESISER

Complete kits or P.C B.’s and individual components supplied.
Front panels now available in 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
1.C.s from Solid State Music and Curtis Electromusic Special-
ities for use in music and other audio applications. }.C. s include
voltage controlled oscillators, filters, amplifiers and envelope
generators. Also stocks of the elusive Q81 temperature
compensating resistor {1k, 1%}

DIGISOUND LIMITED,
13 THE BROOKLANDS, WREA GREEN,

PRESTON, LANCS. PR4 2NQ

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

OHIO SCIENTIFIC SUPERBOARD 2
AAARARAAAA A AARARN

* We are the only people who include a free ‘
’ power, supplty and modulator kit in our
speclal offer on Superboard 2 *

XPRBAERRPUERBP RN
B50Hz modsl for British TV sets. Full keyboard and a
cassette interface and uses your TV as a VDU. 8K
basic. 4K ram. Fully assembied £188 + 15% VAT,
post tree.

SINCLAIR PRODUCTS

PFM200 £51.95, case £3.40, adaptor £4.03
connector kit £1%.27. Microvision TV £91.48,
mains adaptor £6.88. PDM35 £34.23, mains
adaptor £4.03, case £3.40, DM350 £78.70,
DM450 £102.17, DM235 £58.56. Accessories lor
all 3 models:— rechargeable batteries £7.99, mains
adaptor /charger £4.03, case £8.80, Enterprise prog
calculator £19.95. New SC110 10MHz oscilloscope
£144.95.

COMPUTER GAMES

Chess champion 6 £49.95. Chess challenger 7 £84.
Voice chess challenger £227.95. Checker challenger
4 £84. Star chess £62. Grandstand video entertain-
menl computer £79.95_ Videocarts £12.80. Phillips
G7000 Videopak home computer £149. Videopaks
£12.95. Atwari Videocomputer £147. Cartridges
£14.85 (except chess €43.95 and backgammon
£33.95),

TV GAMES

Tank batties kit £8.34. AY.3.8500 chip £3.00. kit
£4.26. Stunt cycle AY-3-8780 chip £13.71, kit
£4.95. 10 game paddte 2 AY-3-8800 chip £10.25,
kit £7.03. Racing car chip AY-3.8603 £13.63.
Modified shoot kit £5.28. Rifle kit £5.27. Colour
generator kit £8.05.

MAINS TRANSFORMERS

6-0-6V 1.2 £2.60. 9-0-9V 75ms 78p, 1a £2.22, 22
£3:84. 12:0-12V 100ma 92p, a £2.80. 16.0-01 5V
12 £3.15.

JC12 AND JG20 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 CIRCUIT MATERIALS

PC etching kits: — economy £2.42, standard £4.46,
40sg ins pcb 45p. 1 Ib FeC1 £1.30. etch resist
pens: — economy 50p, dalo 84g. drill bits 1/32° or
1mm 30p. etching dish 92p. laminate cutter 90p.

. bc548 5.5p. 1up31C, tip 32¢c 38p. tipd 1c 40p.

S-DECS AND T-DECS
S-Dec £3.79. T-Dec £4.59. u-DecA £4.89. u-DecB
£7:16.

BATTERY ELIMINATORS

3-way types with switched output and 4 way
multi-jack:— 3/4%/6v 100ma £2.39, 6/7%/9v
300ma £3.14. 100ma radio types with press stud
connectors 9v £3.67, 6v £3.57, 4%y £3.67, 9+ 9v
£4.78, 6+6v £4.79, 4.+ 4%y £4.79. cassette
recorder 'mains unit 7%v 100ms with 6 pin din plug
£3.57. Fully stabilized type 3/6/7%/9v 400ma
£5.89. Car converters 12v dc input. output 9v
300ma £1.19, output 7%v 300ma £1.19, output
3/4%/6/7%/9/12v 8B00Oma £2.66.

BATTERY ELIMINATOR KITS

100ma radio types with press-stud connectors 4 Vav
£1.49, 6v £1.49, 9v £1.49, 4%+ 4%y £1.92,
6+ 6v £1.92, 9+9v £1.92. Cassette type 7Vav
100ma with din plug £1.49. Heavy duty 13 way
types  4¥%/6/7/8%/11/13/14/17/21/25/
28/34/42v 1A £4.95, 2A £8.20. Car converter
input 12v de. output 6/7 %/ 9v 1A stabilized £1.35.

STABILIZED POWER KITS

The first price is for kit without transformer. the
bracketed price includes transformer. 8-way types
3/4%/6/7%/9/12/15/18v 100ma £1.74
(£2.50), 1A €3.18 (£5.30), 2A £4.17 {£8.185).
Variable voltage models 2-18v 100ma £2.12
(£2.98), 1-30v 1A £3.18 (£6.20), 1-30v 2A £4.98
{£11.24).

BI-PAK AUDIG MODULES

AL30A £4.08. PA12 £8.38. PS12 £1.58. 7538
£2.70. S450 £25.06. AL60 £5.08. PA100
£17.33. SPM80 £4.74. BMTB0 £6.08. Stereo 30
£21.57. MABO £38.27.

COMPONENTS

1N4148 0.8p. 1N4002 3.1p. 741 8 dil 18p. 723
14 dil 33p. NES55 8 dil 24p. bc183. be213
bc547, bc549 4.9p. be 182, be184, be212, be214,

bd131, bd132 27p. Plastic equiv bcy72 Bp. Fuses
20mm X 5mm cartrldge .15, .25, .5, 1, 2, 3,5Amp
quickblow 1p, anti-surge 3.8p. Reslstors 5% %W
€12 10R to 1OM 1p, 0.8p for 50 + of one value.
Polyester capacitors 250v .015, 068, .1mf 1.5p,
0.1mt 3.0p, 022, .033mf polystyrene capacitors
E1263v 10 10 1000 pf 3p, 1n2 to 10n 4p. Ceramic
capacitors 50V E6 22pf to 47n 2p. Electrolytic
capacitors 50v .5, 1,-2mf §p, 26v 5, 10mf Sp, 16v
22. 33mf 5p, 47, 68mt 3.5p, 100mf Bp, 330,
470mf 8p, 1000mt 10p. Zeners 400mwW E24 2v7
1o I3v 7p. Preset pots subminiature 0. 1W horiz or
vert 100 to 4M7 7p. Potentiometers %W 4K7 to
2M2 log or 11n single 27p, dual 71p. % " red LEDs
8.7p. ICsockets 8 dil 8.7p, 14 dil 10.1p, 16 dil 12p.

SWANLEY ELECTRONICS

DEPT ETI, 32 Gddse! Rd., Swaniey, Kent BR8 8EZ.

Mail order onty. Please add 30p to the total cost of your order for postage. Prices include VAT unless stated

Tel.: 0772 683138 (MAIL ORDER ONLY) Lists 24p post free. Overseas customers deduct 13%. Official credit orders welcome
Please add 25¢ for P&P LM 308N 60p | 4066 50p | 7491 4sp | ac1s3 30p | BF185 25p | ZTX304 27p
1 LM318N  200p | 4069 8p | 7492 30p | AC176 23p | BF194/5  12p | ZTX311 19p
D L A TECH & co LM324N 7Sp | 407071 8p | 7493 35p | AC187/8 23p | BF196/7  12p | ZTX341 22p
0 LM339N 80p | 4072/3 18p | 7494 50p ADhéQ 5 70p ggi:g ;1,;" g;gggu ;sp
LM348N 9 408172 18p | 7495 40p | AD161/ 40p P p
62 NAYLOR ROAD, LONDON, N20 OH[‘ LM377N 17g: 4086 ao:: 7496 50p | AF114 30p | 8F258 34p | ZTX503 17p
All prices VAT inclusive. Mail Order only LM3BON  80p | 4510 100p | 7497 200p | AF124 45p | BF259 40p | ZTX504 28p
LM381N  140p | 4511 100p | 74100 Op | AF125 35p | BFR39 32p | 2N696 35p
RESISTORS (%aW) 24/200v  48p | LM382N  130p | 4516 100p | 74105 3p | AF126/7  37p | BFR40 20p | 2N697 25p
10 obms to 10 Mohms 1.5p 2A/400V  S55p LM1310N 150p | 4518 100p | 74107 20p | AF139 40p | BFR79 32p [ 2N698 35p
PRESETS (.15W Horizontal) LM3900N 5§5p | 4520 100p | 74109 40p | AF239 47p | BFR80 20p | 2N706 14p
100 ohms to 2 Mohms 8p | VOLTAGE LM3909N  70p | 4528 100p | 74710 40p | BC107/8  t0p | BFX29 25p | 2N914 20p
POTENTIOMETERS (VaW) | REGULATORS MC1496P  85p 74118 90p | BC109 10p | BFX84 25p | 2N918 35p
Linear & Log Scale 7805 70p | NES31 150p | TTL 74121 26p | BC117 25p | BFX87/8  25p | 2N1131 20p
4.7 Kohms to 2.2 Mohms 30p | 7812/5 70p | NESSS 25p | 7400/ 1 13p | 74122 30p | BC142/3  30p | BFYSO 22p | 2N1132 13p
VERO BOABNE oo o' c b nar) 7818/24 70p | NES56 60p | 7402/3 13p | 74123 45p | BC147/8  10p | BFYS51/2  22p | 2N1302  35p
VEROBOARDS (0. 5sp | 7005 20, NES66 140p | 7404/5 13p | 74125/6  37p | BC149 10p | BFYS3 10p [ 2N1303 40p
3.35" x 5" 65p | 7912/5 go: TBAG41A 180p | 7406/7 20p | 74132 48p | BC157/8 . 12p { BRY39 60p | 2N1304 50p
ZENER DIODES (400mw) 7918/24 gop | 1BAB0O 75p- | 7408/9 13p | 74141 50p | BC159 13p | BSX19 12p | 2N1305 13p
2.7V 10 33V 8p TBA810S 110p | 7410 13p | 24145 55p | BC167 14p | BSX20 22p | 2N1306 30p
CERAMIC CAP (50V) ZN414 100p | 7411 18p | 74150 78p | BC169C 13p | BU20S 150p | 2N1308 22p
33pF to 47nF ag ||| PIODES ZN1034  200p | 7412 15p | 74151 agp | BC171 10p | BU208  210p | 2N1613  25p
POLYSTYRENE CAP (50V) BY127 10p 7413 27p | 74153 43p | BC173 8p | MJ29S5  110p [ 2N1711 13p
10pF to 1,000pF 85 0A47 8p | cmos 7414 31p | 74154 90p | BC177/8  18p | MJE340 70p | 2N1893 25p
POLYESTER CAP (100V) OA91 8p | 4000 18p | 7416/7 25p | 74155 46p | BC179 20p | MJE2955 170p | 2N2222A  25p
1nF to 68nF op 1124200 Sp | 4001/2  18p | 7420 14p | 72156 40p | BC182/3  12p ( MJE30SS ~ 85p | 2N2217  18p
100nF, 150nF 7p || OA202 9% | 4006 0p | 7421/2 17p | 74157 43p | BC184 12p | MPF102/3 40p. | 2N2219 23p
220nF, 330nF spl | piNoTE 5p | 2007 18p | 7427 20p | 74160 64p | BC186 30p [MPF104/5 40p | 2N2369  17p
470nF' 9p  680nF. 10p INag8 4p | 4008 84p | 7428 25p | 74161 55p | BC207/9  13p | MPF106  50p | 2N2484  30p
1uF: 14p  2.2uF: 20p IN4001/2  4p | 4009 40p | 7430 14p | 74162/3  64p | BC212/3 ' 12p |MPSAO6  26p | 2N2646  55p
3.3uF:22p 4 JuF: 24p 1N4003 5p | 4010 42p | 7432 18p | 74164 78p | BC214 12p  MPSASE  26p | 2N2904  23p
ELECTROLYTIC CAP (uF /V) IN4004/5  6p | 4011/2 18p | 7433 24p | 74165 70p | BC214L 14p | MPSUOS  61p | 2N2905 23p
1/251047/25 ep | IN2006/7  8p | 4013 40p (7437/8  1sp | 74166 85p | BC238 18p | OC28 92p | 2N2906  20p
68/50. 100/36 8p 1N5400 13p | 4014 85p | 7440 10p | 74173/4  70p | BC2618B 14p | OC35 92p | 2N2907  20p
150726, 200/ 12 9p | INS201 14p | 4015 75p | 7441 56p [ 74175 60p | BC301/3 32p [ OC72 20p | 2N2926G  11p
220/25, 250712 10p | INS402 3% | 401 asp | 7442 53p | 74176 64p | BC328 17p | TIP29 40p | 2N3053  20p
470725, 500730 13p | 'NS404  16p | 4017 55p | 7443 70p | 74177 60p | BC338 17p [ TIP29B 48p | 2N3054  50p
1000/10:14p  1000/25. 22p 4018 80p | 7444 8pp | 74180 50p | BC461 40p | TIP30 40p | 2N3055 50p
1500/25: 26p 2200/ 6: 20p LINEAR 4019 45p | 7445 75p | 74181 80p | 1BC477 27p. | TIP308 48p | 2N3442  140p
CIRCUITS 4020 95p | 7446 65p | 74182 45p [ BC478/9  27p (TIP3] 40p | 2N3702 70

OPTO/DISPLAY 16 pin 1ap 709-8 40p | 4021/2 85p | 7447 55p | 74190 75p | BCS547/8' 1ap | TIP32 40p | 2N3711 11p
2N5777 55p 18 pin 18p | 709-T05  40p | 4023 18p | 7448 62p | 74191 70p | BC549 14p | TIP33 60p [ 2N3772  150p
OCP71 65p 22 pin 22p 710-14 33p | 4024 58p | 7450 10p | 74192 50p | BC557/8  15p | TIP33C 80p | 2N3773  250p
ORP12 60p 24 pin 2ap 741-8 22p | 4025 18p | 7451/3 13p | 74193 64p | BC559 15p [ TIP34A 80p | 2N3819 22p
DL704 110p 28 pin 28p 747-14 48p | 4027 A5p | 7454 10p | 74194 70p | BCY70 18p | TIP358 240p | 2N3820 40p
DL707 110p 40 pin aop 748-8 44p 4028 70p | 7460 13p | 74195 57p | BCY71/2 i8p | TIP368 280p | 2N3823 70p
0.125" & 0.2" CA3018 70p | 4029 82p | 7470 20p | 74196 100p | BD115 58p | TIPA1A 60p | 2N3866 90p
LEDs: CA3028A  85p | 4030 60p | 7472 2ip | 74197 80p | BD121/3  75p | TIP42A 80p | 2N3903/4 10p
Red 10p BRIDGE CA3046 70p | 403s 107p | 7473 28p | 74198 135p | BD124 81p | TIP2955  70p | 2N3905/6 10p
Green 14p RECTIFIERS CA3054 60p | 4041 75p | 7474 24p | 74199 90p | BD1317T0 | 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/100vV  27p | CA3130 100p | 4043/4 88p | 7476 30p | TRANSISTORS | BF178 32p | 2TX109 13p | 2N4060/1 14p
2" Clip 4ap 1A/200V  32p CA3140 55p 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 | BF18) 8p | ZTX301 18p | 2NS5459 35p
8 pin 11p 2A/50V 40p | LF3S6N 85p | 4049 35p | 7486 Zsp | AC128/176 BF183 .34p | 2ZTX302 20p | 2N6027 a0p

14 pin 13p 2A/100v  42p | LM301AN  32p | 4050 44p | 7490 36p Mt pr.  42p| BF184 25p | ZTX303 24p

ORDERS 229 EDGWARE ROAD ' 129 KENTISH TOWN ROAD
ACCEPTED AT: COLINDALE, NW9 i LONDON, NW$
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What to look for in the April issve: on sale March 7th

CIRCUIT SUPPLEMENT

Next months ET! 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.

TESTED
CIRCUITS
.TO BUILD

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

these pages.
R
>o1

R/C PROTECTOR

. R3
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
ETI R/C Protector, it
would have been a differ-
ent story. Should you
lose control of any sur-
face (aileron, rudder,

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 channel IR control
system which will allow you to
lounge back and do everything
without moving more than a finger.

—

ANALOGUE SWITCHES

As if it isn’t enough to

one thousand and one
nodes — into producing

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

R8< R9<R1

R11

TOUCH DIMMER

R12 present fifty circuits in This touching project

L - H 9, . . g .
— one Issue, we've gone is a dimmer with a
o 1 one better yet and talked difference — it has a
D2 Q4 Tim Orr — the man of memory.ltcan be acti-

vated by touch pads

or conventional swit-

r one of his amazingly ches.
detailed features. This

All the articles here are in time his subject is switch-

an advanced state of prep- ing analogue signals —

aration, but circumstances how to, when to and —AAAA

may dictate slight changes with  what. R14

in the final issue. mn
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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 new

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%

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

Noise -90dBy, * 1dB (worst case, unity gain)
Overshoot and Ringing None

Slew Rate > 10v/usec, symmetrical & constant
Input Impedance 20KQ2

Maximum Input Level +20dBv

Gain 0dB {Unity)

Maximum Attenuation >94d8

Control Voltage 0to +10V

DC shift vs. Attenuation <5mV

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

Thé term VCA is normally used as an abbreviation of the
phrase Voltage Controlled Amplifier, but in its simpler
modes the 1537A is, 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 controlled amplifier. The applications section of
this article show how this can be achieved.

30
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1P
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Fig. 1. A differential pair of transistors — the basis of a VCA.

The operation of the 153 7A 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 ley and |g,
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 thatin 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 voltage to
current converters enabling the input to be applied as
a voltage rather than as a current.

\
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BROKEN LINES SHOW THE 'j
PHYSICAL BOUNDARY OF T
1537AIC

Q2

S
| ——e

o

| Q3

Fig. 2. A much simplified internal circuit of the 1537A IC, showing
external load and emitter resistors.

c3
10u

P 1
13 .—+4]|._0 O/

15374

ca
10u

0 ._:“__.o or 2

6k8

CONTROL VOLTAGE
{0 TO 10 V DC)

R10
% R1
18k 2x7

R9
100R

Fig. 3. The simplest mode of operation of the 1537A — alow input
impedance stereo VCA with a negative going control voltage.
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There is, however, a much more subtle difference, on
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 fora
tenfold increase in transistor size. Noise can also be
reduced by about 10 dB for a similar increase in geometry.

This leads us now to the simplest mode of operation of
the 1537A using each gain control circuit individually,
although the control voltage affects the gain of each circuit
simultaneously (Fig. 3). y

The ratio of R9 and R10 is calculat{d to allow a control
voltage range of 10 volts (ie O to minus 10 V), altering the
gain of the system from O dB to about! —90 dB. The input
impedance of the circuit to applied signal is low and ideally
buffers should be placed before this circuit. Although this
circuit does not give studio quality specifications it will,
however, still produce results in the “'high fidelity’’ range,
providing impedance matches are considered.

Figure 4 shows a circuit application which gives a higher
impedance input. Also included is an inverting stage in the
control voltage link which allows a voltage of 0 to + 10
voits to be used for controlling attenuation.

Although any operational amplifier could be used for1Cs
1, 2 and 3 in the previous circuit, it should be fairly p
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Fig. 4. A higher input impedance stereo VCA with positive going
control voitage.
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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.

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

using a wide range of input signal voltages.

Secondly, paralielling 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 outputs) 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 amp is 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.

. +15Vv
Fig. 5. Full specification mono VCA (showing component numbers
and values of a practical circuit).
R15 R16
3k3 3k3
OP AMP 3
12
.:|C'I 1 &l ¢
+15V 3” 2
R1 - )
%IC1 ——VWWA— 3
S OP AMP 1
a7p -
+15V c2 (oA
10p 1537A
It ~15v
MW
RV1 10k
0k >+— VWA
PRES!
'mls 6 R19 iL
ak? L1
ANAAN— cs
-5y 5 —— VW s 0 2
OP AMP 4 R13
oP aMP 220R
2 %Ict 7 4 4 8
/7J -15v 0] 4
. Z - AAAN

RS
22k

32

w o

R12
| | 15k R14
4k7
O—AAAA AN
%IC3 Y

CONTROL VOLTAGE
INPUT (SEE TEXT)

S5+
I OP AMP 5
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FEATURE: The 1537 VCA

further to near (if not actually) zero. The prototype circuit
shown, upon testing, actually gave no DC shift at all (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 from a
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 overtay 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 I

1537A VCA module.

be no problems. 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 TLO74 will
give the best results.

Similarly op amps 5 and 6 are included in 1C3 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 control voltage from O 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
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circuit is now completely set up to accept an input signal in’
the frequency range DC to 200 kHz. At minimum attentu-
ation the system operates as a unity-gain wide range, high
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.

If an overall gain is required in the circuit, resistors R18
and R20 can be changed as in Table 2.

GAIN' | R18 & R20 |
0dB 10k
6dB 22k

10dB 33k

15dB”J 56k

Table 2. The values of R18 and R20 tohgive the required overall gain
in the VCA system of Fig. 5.

The control voltage range of 10 voits 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
the top line), decreases as the control voltage (the bottom
line). increases. We shall use the modular sumbol of a VCA
whenéver reference is made to the circuit of Fig. b,
although any VCA module of another design should
function in the applications which we give.

1P O~ 1537A o

CONTROL VOLTAGE

Fig. 7. The ETI symbol of a VCA module.

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
simple but high quality tremelo unit. Transistors Q1 and Q2
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
approximately 2 to 5 Hz. Altering the values of all three
capacitors will change the main frequency, though that
stated will give the best results.

The control voltage in the last application was varied as a
sine wave of course, but there is no reason why other
waveforms eg square, could not be used for control
purposes. Figure 9 shows a 555 operating in the astable

34 .

O +15V

R1
27k

BC108

A}’/’g'o 15374
o/P
RV2
10k
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— oV
Fig. 8. A simple tremolo circuit.
R3
22k
L}
U R4
8k2
6 555 3
25 1
c1
Jwo c2 17 O O o
_F 10n

i

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-
structed with this mode of operation. In a tone burst

—O 0/P SIGNAL

NN

1P signaL O
(CONTINUOUS SINE WAVE}

MONOSTABLE
MULTIVIBRATOR

N
PUSH TO l -

MAKE I

Fig. 10. A simple system enabling the construction of a tone burst
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.

" O— 15374 o

+10DC

WIRE LINK
REMOTELY

MOUNTED -
POTENTIOMETER

Fig. 11. Remotely (wire-linked) controlled 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 controlled mixer.
ir O m —O o
1
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DATA 4
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STROBE ——l

Fig. 13. Main components of a digitally controlled attenuator.

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.

CONTROL
VOLTAGE

e

Fig. 14. A non-inverting controlled attenuator.

O CONTROL
VOLTAGE

iwo—0mwo—m—

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

.

CONTROL
VOLTAGE

Fig. 16. A voltage controlled variable resistor.

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 voitage range.
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Fig. 17. A voltage controlled High Pass Fiiter.

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.

[]

1P O - {}470" o——O O/

R1 R2
100k 100k

c2
470p

CONTROL
VOLTAGE O

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

Figure 18 consists of the circuit of a voltage controiled’
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. |t 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 ETI readers quoting the code
given in Buylines. ET
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£1.50 each P&P 75p or 5 for £5 P&P £1.50.

IF YOU CONSIDER THE PRICE ON ANY OF OUR ADVERTISED ITEMS TOO HIGH — PLEASE MAKE US AN

OFFER WE CAN CONSIDER

TEKTRONIX Spectrum Analyser Plug-in 1L30
TEXTRONIX 1A4 Piug-in

ADVANCE Oscilloscope type 05250 DB. DC-10MHZ
WOELKE WOW & FLUTTER METER ME105 ..
ADVANCE AC Voltmeter VM 77E

HEWLETT PACKARD RMS Voltmeter type 3400A
MARCOM Spectrum Analyser type. TF1094, 100HZ 10 30MHZ
with 6HZ resolution 5'* display. Complete with trolley £76 ea.

RA&S GEN 8N 41026 SCR 1000-19000MHZ £120
RES GEN BN'41027/2 SBR 1700-2700MHZ £140
R&S GEN 8N 41022 SOR 300- 1000MHZ £90
R&S GEN BN 41023/2 SDAF AM/FM Video £200
R&S GEN BN 1524 USVU 0.9-2.7 GHZ £180
R&S GEN BN 4105 SMLM Power Sig Source £180
R&S GEN BN 2412/50 NRD 0-3200MHZ €120
R&S GEN BN 4242 SWH 50KHZ-12MHZ £120
R&S POLYSKOP BN 4244 SWOB £300
R&S GEN BN4105 SMLM 30-305 MHZ £78
R&S GEN BN1523 USVD 280-940 MHZ £120 oa.
R&S GEN BN422 WID 30-300MHZ £120
FERROQRAPH Recorder Test Set RTS 2 £350
HEWLETT PACKARD Oscilloscope type 120B €190
HEWLETT PACKARD AC Convertor type 3461 A £240
HEWLETT PACKARD Synchronizer type 8708A £280
RACAL Auto Freq Convertor 803R 500MHZ £80
COHU DC Voltage Standard 3038 £380 on.
AVO Precision meter £78 on.
PYE pH Meter Model 79 £120

LARAD Sig source Model |208A 7-11GHZ £120

FLUKE RMS Voltmeter type 9 £80
TELONIC SWEEPER SMZOOO O-‘BOOMHZ in 3 plug-in units
£150

WAYNE KERR Bridge CT 530 with adaptor €150 ea.
TELONIC SWEEPER SD-3 450.900MHZ with markers ECI .-.
TWENTY MILLION Megohm meter Bby E. 1

AVO 8 Mk 3 or similar "owl CBG
HEWLETT PACKARD Oscilloscope type 140A with Retlec-
tometer plug-in £280
MARCONI Gen type TFB010/1 £150
COSSOR CDU130 small, compact main/battery O

TRANSFORMERS — Standard Mains input

Secondary outputs.

6KV 0 125A £15 ea

3440V 0.66A with matching 40H Choke £30 the pair.

8V 600 Amps £28.

5KV 300MA €15,

12KV 30MA £20.

3KV 50MA £8B ea. 4 Volts 250 Amps £10 ea.

18KV 30MA £60

22.5KV 110MA £50 ea.

80KV 0.0273 £150.

Input 200V 50HZ Sec 100KV D.05 £150.

MULTI >URPOSE MAINS TRANSFORMER 4 windings each
winding 0-10-110-125 at 4 BA £15 ea.

425V 50HZ 2 Wire Input. Output 8 5KV 2.55KVA. Could be run on
240V at % rating £16 e

STEP DOWN ISOLATING TRANSFORMER, Input 220, 250V
S50HZ Cutput 115V 1.8KVA BRAND NEW. These are very
conservetively rated £20 ea.

CAPACITORS

10mfd YOKV DC Working £4 ea.

2rid 5KV £4 ea.

0.5 mid 5KV £4 ea.

200mfd 4KV Rapid discharge £10 ea.

0.5mid 10KV £4 ea.

8 mid 2.5KV 4 ea.

CARRIASE on these units will be charged at cost

INFRA RED QUARTZ LAMPS. 230V 620 Watts. Size 132" X
%' dia. £1.50. P&P 50p.

BRIDGE RECTIFIER. 2 Amp 50p ea

PHOTODIODE DETECTOR 4' fiy leads 25¢ es.

A SUPERIOR KEYBOARD. Size 3 X 2% X 2” high with 12
Alma Reed Switches. Blue keys marked in green 0-9 and a star with
one black. NOW £4 es. P&P 75p.

AMPHENOL. 17-way chassis mount edge connectors 0.1
spacing. 15p ea.

LLEC. Sndard MAIN! LEAD. Moulded (3 vertical flat pins centre
otfset} 60p ea. P&P 50p

FANS, 115V 13 Watts. Size 3% X 3‘/- X 1%’ BRAND NEW.
£4.50 em. Secondhand £2.50 es. P&P 75p.

MOTOROLA REGULATORS, type 7812 12V 1 amp 68p ea
Miniatue MOTORS 12V with geared wheel {B teeth 3/16" dla)
Size 1% X %’ dla. New 30p ea.

Batteries supplied £240
LABGEAR UHF /VHF PAL Calour Bar Gen. CM6052/C8

oa.
MARCONI GEN TF10668 £350
RANK FLETTER Meter type 1740 €50 os.
AVO Sig Gen HF135/Taylor 6BA/M £120 os.
TEK scope 545A with H plug-in £125 ea
TEK scope 545A with CA plug-in £175 on.
H_P. 5cope 175A BOMHZ Dual trace €175 oa.
Single Trace £125 on
WAYNE KERR Universal Bridge CT375 £78 ea
MARCOMI Wave Analyser TF2330 £500 on
NOISE GENERATOR CT410 — covers audio to VHF £8 ea.
NAGARD Puise Generator 5002C £50 on
MARCONI Wave Analyser type TF455E £50 on
SOLARTRON DVM LM 1420 with AC unit LM1477 £40 os.
CALCOMP Drum Plotter type 564 £1,500
MARCONI Bridge TFB68B E120
VARIACS EX-Equipment Good condition 8 Amps. £28 0.
20 AMPS £35 0n

Some 3 phase available. Please enquire
CARRIAGE ALL UNITS £4 ea.

CRYSTALS
19.2KHZ FLAT METAL CASE - 50p each.
10 MHZ B7G 50p each.

EX-MAVAL 4ft dia STEEL DISHES. NEW CRATED. 1 tt deep at
centre. These are plain steel dishes with holes for various aerial
options. £22.50 es. Camiage £4

0 USTS AVAILABLE — WRITE OR PHONE

12V DC with pulley and integral semiconductor Speed
Control. New £1 sa. P&P 50p.
LEDEX ROTARY SOLENOIDS 115V DC. No switch assembly.

15p es.

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

DELAY LINE. 50 nanosecs. 3 connections, ground-in-out. Size
2X 7/16 X 16" New 25p ea.

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

MOTOR by Inland Motor Carp. DC High Torque. Reversible.
Usable icrque at 5V, Max voltage 24V €2.50 es. P&P £1.50.°
REMO TY TYPE MULTIPLIER. Two high voltage outputs and
focus €2 em. PEP £1.

DON'T TAKE CHANCES. Use the proper EHT CABLE. 10p per
metre or £7.50 per 100 metre/drum. P&P £1.50

MOTOR by Eastern Air Devices Inc. 125V reversible with toothed
shatt (10 teeth %" dia). Size 2% X 2%’ dia 78p es. P&P £1.
PHOTOGRAPHIC LAMPS. Fearl 230\/ 500 watt. Screw cap
75p ea. Box of 12 £5.50 P&P £1.5|

Decoupiing CAPACITORS 0. 05m'd 10\/ Size 0.25'"" between
leads V'’ height. 100 tor €1, P&P 50
CAPACITORS 0.01mfd. Size 5/1 8“
100 for £1. P&P 50p.

MYSTERY IC PACX. Some 40 pin — good mixture — all new
devices. 25 1Cs for £1. P&P 50p. You find out what they are and
we will buy the information from you.

SUPERSE 19’ RACK CABINET . Approx 4’ 6'' high X 33" deep
Instrument front panel position can be adjusted. Chocolate colour
These are new but have shght scratches and imperfections — hardly
noticeable. £35 each. Carr. £4

VACUUM PUMPS — TRAPS, ETC. Send for list

10-Way Muhi-Colour Ribbon Cable. New. 40p per metre. P&P
50p

SPEAKERS 2%:" 50 ohm 0.2W. New 40p eech. P&P 50p.
M!lu SCHARGE capacitors 8mid 4kV. €6 each. P&P £t 50

between leads. ¥2'’ height.

GEC UHF 4 button tuner. £2.50 each. PP 85p.

BIG INCH Moor 110V AC 3 rpm 50 cycle Very sml!l 50p each.

P&P 50p.

CENTAUR 115V AMS. 4.5 X 4 x 1% ' £4.50 each. P&P 75p.

EX-USED Equipment, tested $0p each. P&P 75p.

POTTER & BRUMFIELD YIMER RELAY, 115V AC. Heavy
duty, 7 pole ¢/s with 2 second delay Charge R & C for different
timing 50p each. P&P 85p,

CONTRACTORS. Heavy Dutv 24V DC 5 brake £1 each. P&P

850

GEC UHF/VHF 6 button tuner £4.50 esch. P&P £1

DIGITAL 24-HOUR CLOCK with built-in alarm as used in 8raun
Digital clocks. Silent running. Large illuminated numerals. AC
mains. Size 6% X 2% x 2%". ONLY £3.75 each. P&P 50p.
931A PHOTO MULTIPLIER in stainless steel container with
window and built-in resistor network. £2 esch. P&P £1

SLIDER CONTROL S800W. Log Single track. Complete with
knob. Length 3%'’. 26p each. P&P 25p.

RANCO 250V 1B3A THERHO'TAT$ with Control knobs
calibrated 50-200 degree F. £2.50 each. P&P £1.

BOLID STATE UHF TUNERS. 30 acs £1 sach. Pap 75p.
BRAND REX biue wire wraps. 30 metres for £1. P&P 25p.

Sin SOLID RUBBER RINGS (1'' dia. rubber). Keep the kids (or
dog) happy. & for £3. P&P £1.25

TRANSFORMERS

AUTO 240V input 115V. 1 Amp output £1.25 sech. P&P £1.25,
240V input Soc. 6V, 1.86A 8kw. Size 2% X 2 X 2" Good
quality. £1.50 es. P&P £1

240V input Bac |2V 0.92A_Size 2% X 2 X 2"'. Good quality
£1.50 ea. P&P

240V inpust 12V |00MA. Size 60 X 40 X 42mm . 50p each. P&P
7

Sp.

240V mput Soc 12.0-12V 50MA. Size 53 X 45 x 40mm. £1
each. P&P 7

115V input Soc 5V 260MA Size 1 11/6 X 1.5 X 1%" 2 for
50p. P&P 75p
SEMICONDUCTORS
At 2p sach.
1M3063 1544,
At 5p sach
BC147, BC148S. BC167. BC158, BC237, BF197. 0A90. OA81
BA154, BA243
At 25p
TIP31 TIFA‘A 2N5296. AF139, 2TX 341

BY 123 10p. BF181 20p; BD239 40p; BD241 40p; MA343AT
40p; BD228 50p; BD233 & 8D234 Comp Pair 25W — 80p per
pr. ot 50p each.

Regulator TBA35 8 to 20V in — 5V out 180MA TD5 Con. 50p
sach. BF 266C 20p.
TV AMPLIFIER TBA 120 20p each.

Integrated Circuits

7453 5p 709 15¢ 75325 £1
7451 S5p 74aH74 t2p SN15862 4p
7401 5p 74H51 Tp MC4028 60p
7402 12p 74538 10p 7417 14p
7476 20p 74502 12 7441 40p
7495 350 74154 709

MOTOROLA DUAL in Line 6 pin Opto Coupler 30p each. Gold
plate tester version 50p each

AMS140 4K RAMS 'TA“C 5 Volt ceramic £4 sach.
2708 £85.50 each. P&P 25p
TELEPHONES. 706 style Black or Grey_£8.50 eech. 746 style
Black or Grey £7.50 each. Older style Black £2.50 esch. Postage
£1 each.
Honeywell humidity Cantratiers 50p ssch. P&P 40p.
THYRISTOR TIMER. Solid State, 15 secs adjustable {reset) in
plastic relay case. Standard 7 pin base. Serles delay 80p each. P&P

Sp
MIMIATURE PC MOUNT SLIDE SWITCH. Single pole 3-way
10p each.
DIGITAL 0 ANALOQUE CONVERTER. 8 bit will fit standard
TT1 socket With data. £2.50 esch. P&P 25p
VARIACS. 2 amp Standard 240 Volts £10 esch. P&P £1.50
ELECTROSTATIC VOLTMETERS. 7 5KV £8 esch. PAP £1
Other ranges available. Please enquire.
TRIMMERS. Submin 0.25 10 1.25pf. 1104 5pf. 710 45pf. All at

CROWN ruplacemenl MOTOR tor IBM GOLFBALL TYPEWRITER
115Volt 5DHZ 1350 rpm. £4 50 ea. P&P £1.50

Minimum order £3 value of goods. P&P or Carriage and VAT at 15% on total must be added to all orders.
CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5pm Monday to Saturday inc.

BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome

CHILTMEAD | T

TELEPHONE NO. READING 669656

(2nd turning left past Reading Technical College in King's Road then first right — look on Tight for door with 'Spoked Wheel”

NORWOOD ROAD. READING

)




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

MECHANISM
WITH ALARM

@ AC MAINS

@ SIZE6Y: x 2% x 2%
Your receipt is a 2-year

Assemble
It in an evening!
MECHANISM & CASE

Inc.assembly instructions

Saltdean, Brighton guarantes
. = HENRY'S RADIO EXPORT
[ 8ki01:68011 922 404 EDGWARE ROAD, E\unes
LONDON W2 1ED 01-723 1008

@ SILENT RUNNING
@ LARGE ILLUMINATED
_NUMERALS

xs useo wBRAUN

DIGITAL CLOCKS

PROTON ELECTRONTCS

BCIO7 1p BCYT0 10p BC157 80131 3@ 22904 19p
BC108 I BCYII  10p  BCISS ap B0132  33p 2N2905 19
8C109 7p BCY72 10p B8C159 8p BDI3 38p 22906 19p
BC147 7p BC212 8p BC3Z7 16p BO1% 38p 22907 19p
BC148 8213 8p B8 14p 80130 34p 2NH54  4%p
BC149 P BL214 Bp BC3T  i5p BOIAD  34p NS5 40p
BL182 Tp  BCSST 8p BC338  14p BFYS0  17p TIPX  38p
BC117 18p BC143 20p OCTt 15p  BRYSI 17p

INAGCI  4p 7418 pin plastic 18p 555 Tmer 25p
1N4004 4p 741 metal can 8 pin dil 14p  CA3046 trans array 55p
184005 4 709 0p amp 29  TBAB10 TW amp 95p
184007 S5p  MC1458 dual 741 40p  MCI310P stereo decoder  110p
IN4148 2P LM3900 quad amp S0p 7805 5V reg T03 100p
N4 3p LEO green or yell 0.2in _12p;  WO4 1A 400V bridge op |
LED red 0.2in: SPECIAL OFFER 741 METAL CAN 10 for 120p

RESISTORS 0.5W 5% film E12 series 100 — 10MQ tp
POLYESTER CAPS 0.01-0.1y 2p, 0.15,0.22 3p, 0.33, 0.47 Bp, 0.88 7p. 1.0u 10p
ELECTROLYTICS 4.7 25 0r 63V, 6.8-40, 25V 4p 25V-100 6p, 220 8p, 470 10p, 1000 PC mount 18p,
6800 8!

PANEL MOUNTING NEONS 240V 20p
ALL FULLSPEC GUARANTEED. CWO P&P 25p. Mail order onlv

1A, 2 & 4 STOPES ROAD, RADCLIFFE
MANCHESTER M26 STH

MOTORS.. |5V Madel moters 22P. Sub. min.

“Biyg i’ 115V 0C 3 rpm wetor 32p. 12v0CS,
~| madel meler 37p. Replacemesi § Incl.
12¢ OC motars 559. Gearad mains meiors.

T rpm. 759. 115V AC 4 rpm metor 95p.

tuutu motrs 58Y OC ox equp. 70p. ¥,
OC Catzati meters 95p. 6V Cassatte molers.

sow siandard jap. typs £1.25

RECORDING TAPE. Low ssise myler.
mpphied nnborxad: 7% 1200° £1.00, 7 1800
£1.45. 10 3600° £5.00. BLAMK CASS-
ETTES. C50 10 lor £2.75. C90 10 len£2 5.
TAPE HEAD DEMAGNETISER. 240vec
carved probe £2.65. LOW COST- 4 tape
apticer £195.

AMPHENOL CONNECTORS (PL259)
PLUGS 47p. Seckels 42p. Elbows 90p.
Reducers 13p. DUMMY LOADS (ML259)
S2ebms | walt with indicetar bulb 97p. BNC
Phags crimp typs 38p anch.

BUZZERS. Miniature selid siaia type.
217 15mm, 7046 a1 3 loot. [5ma draia,
4 types. 6912 or 24V 80y LOUD 12 veit
bazzer 50 % J0mm 63p. GO type adjustable
bzzer B-12 wits 27p. 12¥ OC SIREN. all
matpl rolary fype. high pitched weit. £5.50.

TOOLS. SOLOER Secker.

loflom wazzie. £4.99. Side cutters 5 £1.45

Pliers 5 £1.45. NEOW DRIVER 8 LDIB
. MEYAMA 18 pin IC test clip £1.85. 5

PIECE proacision screwdriver 3eiz, in-
(dhidusl bandies. £1.05. JUMPER TEST

13-PIECE PRECISION TOOL KIT. 1n
pastic ingad case. Coasists of 5 spaomers.,
Ax2/6mm. 5 wt drivers, 30mm. 3 mail:
Krowdrivers. 2 Philips drivers. 1 awl. 3
Nion Koy £3.35.

MULTIMETERS. WH5S 2.000 epv., IKY
AC/DC. 100MA DC CURRENT. 2 resistsace
raages 1o IMeg £5.95p. HANSEN AT210.

100.000spv.. §.2K¥ AC/DC. 12 amps AC/DC
curvast. resiatance o 200mag is 4 ranges.
capatitance rangs 200pt-0.2mid.. 1000pf-
1mid. DB rasge, iviernal saiely fuse.
Gmenzions 1G0XIOSXSOMM. 3 good quality
mwior, £34.50p.

J. W,

LEAD SETS 10 pairs ol lspds with lesulaied
orecs sach and G0p. CRIMIPING TOOL, 2
combiagtien type fer crimping red. blan aad
yellow erminztioms also imcerporates 8 wire
strigper {6 pnu] aed wire cutter. Insulated
handies. only

SPECIAL OFFER SEMICONOUCTORS.
205062 SCRs 18p. BXS04 agto isolaler 25p.
CA3130 95¢. TBaB00 50p. TDA1151 25¢. 741
229. 723 359 NESSS 249, AD 161/2 70p palr.
23055 38y, INAOCS 10 ‘or 35p. B0Z38
BO43E 20p. 7413 359 ZNA14 759.TH308
alphs nymeric display £2.50. MANSA Jmm
LED isptays 455. Mia. LOR3 209. LEDS 0.2
CLEAR 1S9, GREEN 12p. RED 10p. Ixlraved
clear LED 30p. MPU131 PUT's. 40V. 200ma.
375mW 159 203773 £1.70. inira-rad 1x 0.2%
LEQs 30p.

MEW STOCK ITEM — Wo ars new steckiag
Expe minl Sand Moi¢ drills, thase o o,
procisien Brifish mase tewl, ideai for PC.

TAPE HEADS. Mose 2 . £1.75.
Stores casseite £3.90. Standerd 8 ireck:
siares €1.95. BSH MM 1330 % track 50p.
SR SAPOD % eck £2.10. T010 dual head”

2zsambly 2 heads both % track R/P wild belll
in oraze £1.25.

WMICRO SWITCHES. Slandard buiten
parsied 28 x25 x S maka or broak new
15p sach, reller operated warsion ol the

VMP4 (25W, 10dB at 200MHz. min.) £12.50
VNE7AF (15W, 2A, T0202) 75p, 10+ 70p S
VN10KM (1W, ¥2A, TO92) 55p, 10+ 50p L
BD512 (P-chan 10W, 1%2A, TO202/3)85p 10+ 80p =
Heat clips, TO202 12p, TO92 8p. VN/VM Design Cat. 20p
- v
TLO81CP 29p, 10+ 27p, 25+ 25p
CA3080E 70p  LM3900 43p
CA3140E  38p MC3401 30p SD5 32 (u power op amp) 30p
LM308 25p ~ TLO74 130p Fast LSTTL & CMOS in stock
LM377  125p  DACOB  250p Scope trace doubler P.C.B. D.C -
;?g ;:S zgszg’;)z fi:: 10MHz, ¢/w with controls and
733 50p 08+2502+529 manual. Built £9.95
741 18p =2uSADC £9 .

RIMME

1
TRANSFORMERS . All 240V 0C primery
{postege per trenstormer i3 sbown I
brackels efier price]. MINIATURE RANGE
6-0-6¥ 100ma, 9-0-9v 75ma. 12-012 50maall
79 aach {15}, 12V 200ma 75p )15p]. 06 0-5

Brief data on everything in new lists. S.A.E.
P&P 25p. Mail order only. Prices inc. Tel. 01-800 8887
367 GREEN LANES
LONDON N4 1DY

ALUMINIUM PROJECT BOXES Il
S.W.E. wilh fitted Iid asd scrows.

NoxZiax lin 52p. AB2 4x3x1.5in Sb
AB3 43 x 2in Gbg. AB4 6 4 Zie T4p. ABS
6xdxdin 32p. ABG 862 £1.05. AB?

Ix6x3mEl.25

780ma £1.20 [20p]. 6¥ 500ms £1.10 (22p]
12V 24 £2.35 (4Sp) 12V 4A £2.85 (45p]
15-0-15V 1A £2.25 {45}, 30-0-30V 1A £2.85
(54p). 20.0-20V 2A £3.65 (54| 0-12:15-20-
AV 2 €4.75 (54p) 20V 2.5 £2.35 {54p).

DISPLAYS. 0.5 LED, Cam. cath. graes 90,

~caik. with data £1.45.

4 digit LED cleck disploys with meszage
cesre 0.6, com cath with data £3.25.
NSANGS 8% digh multiplexed displays com.

TRIAC XENONM PULSE TAANS.
FORMERS. 11{6P0 style) 325. 1 pies 1300,
mia. pcb Meuating 859

lsttor new 20p obch. Light acties micre
valich, 3 amp maks or brosk 3520 x7am
12p sach. Chorry pluager sperated micre
siich. 2 aarm. spon and 2 sorm. closed.
pougar mm lowg ({40 <30 x 10mm| 255
mch

ROCKER SWITCHES. 2 amp SPST siagle
dolo Azing. various colours (red. Black,
yellew. groos. whits] 199 eack. 250wac €
amp white rocker. 21 15X 13mm 17p sach.

WNCROPHOMES. Win, Tia pio. Dai. oves
daal 54 battery jsuppiind] £4.95. Low ca3l
[

, 600phmz, 30-18kHz. Wghly
poliched et Iﬂv £7.95. DYNAMIC stick
sicrophess dual imp.. 6O0shms or 20k
T0-15kHz attractive block metal bady. £7.75.
:ﬂ Cosdunser, curdied. uni. 301

CAS!
repiscoment microphose m 25/35 plugs
£1.35. INSERT crystal replacement
35 10mm 40y. Electret imorts.
with bt i FET prosmp 3-5wic. £1.00.

-pxu is make 15p each,

SWITCHES. Sub. min. Togplea. SPST
8x5xTmm, 42p. DPOT (83 7x7) 55p.
OPOT Caotra off (12X 11 % Ymm) 77p.

PUSH SWITCHES (16> 6mm|. 10p.
push om break

version black viayl 17p ench.

SLIDE SWITCHES ol 0POT 15% 8% 12mm
13p. 1611 > Smm 13p. 22 > 13 % Bmm 13p.
2% 138 comtre off 14g. Multipole slider
dauble achea (12 lags) 293 9 | lam 25,

ROTARY SWITCHES (wafer] IPAW. 4P3W,
2P6W and 1P12W all 359 each

PROJECT BOXES. Sturdy ABS black
pastic bexes wild brass laserts and lid.
19%56 x 35mm 65p 95% 7 x35mm 75p
1159 37mm 87p.

VERG HAND HELD BOX. Wiits ABS. 24is
% 37 la tapered. with scrvws 68p aach.

YERO POTTING PLASTIC Sexes with i
ol scrows 7050 x 2mm. whils or back.
42y mch

DIODES. 84005 10 lor 45y, BYZSS 10 ler,
™

-ZENER DIDDE. 24V 400mw 10 for 35p.

BRIOGE RECTIFIERS. 500V 500me Ex
squp. 12p aach. 100V 3 amg. slad mousling
low} 359,

RANK AIEIA slores

mouviing 359. Minisiors encap
relsy. 0.1 malrix mouating. single make
wpursied ea 12vic 50p. Contivestai 2eriex.
seaind plastic c2se type, 24vic. Jpanc/a 5
amp coviacts. mew §5p. 230vac Sealed
. 3 pele 5 smp conlacts. ox. squipment
1pts base, GDp sach Mutal Cased read
relay 50 X 45 17Tmm has 4 eavy duty maka

CLWFF CUCKTESY. 13 emp maiss consec-
for. Waal tor werkshep. sic.. provides rapid
wd safe mala cosseclinn. lsugh mowided

FINMED HEATSINKS. Sogpiie¢ mdriled
dmm thick. 27mm high. 75x124mm 50p.
150z124mm 95p. Smaller version 2.7mm
Ibich. 75x108mm 48p. TRANSISTOR

TOS or TO18 9p tach. T03 type
15p oxch.

case and Bd with ween indicaier asd lum
.15.

road ingoris. eporaies o 12vic 35y oxch,

PUSH BUTTON TV TUMERS (oal wricap]

board drilling. medol makers olc. They
oporais su 12¥ OC. Drill kit cuplied In
pletic binged caes, with orill and 21
accosseries. drills, sanders, roamers,

baflers. sic. compiote it anly £14.25. Dril
wly £7.259. Orll stand ta amit vartical drilr
woss £12.95 pestage 65¢).

3.5 square (-G0O0Y AC metor £2.95.

LOW COST PANEL METERS. Size
52252x33mm. 50 micreemp £4.25. 100
microamp £4.10. 1MA £3.95. VU metor £4.65,
0-300V AC [B0x47x33mmn| £4.25, Farramil

1SpnDJL s'm:us oaly 42p sach

RIBRON CABLE B-way singht core mimis-
ore 22p por meire.

WCADS, M size 12 velts 500ma £1.10
ooch or 4 fer £3.75.

—1
ANTEX SOLDERING MONS. All 240% AC.

¥ UHF. new £2.25,

MURATA TRANSDUCERS. REC/SENOER,
MALD L 4OKHZ £3.50 pair.

Magat C 15 watts £3.95. Mode 10X 17 watts
2 Model X25 25 watts £3.95p. $T3

Sau)EllIG MON STAND. 3wits all Astex iress
£1.659.

TANTALUM CAPS. 2.2mi/50v OC. 3.3mi/
20V DC. 10mi/28¥ DC sad 68mI1/6.3¥ DC.
special price oli 10p each.

POWER SUPPLIES. Switched type plugs
W10 3 13 amp sackst has 34.5-6. 7.5 oud 9
voits 0 c eut at either 100 or 400ma
awilchable £3.45. HC244R stabhised pownr
mply 36-7.5%vic at 400ma. has polarity
reversing and on off switch and is fully
requiaiod & give exag voltage rem ne foad
s maximam correst £5.50.

2
NEW ARRIVALS. Glass raed swilch.
changesver comiacls. 22" tesy 38p each,
Mevcury swilches, glass eacapaaiated dax¥*
long loads Bp aach. Multiway in line plegs
me sackets Jway 359, 6way 459, IZ\ny
55¢ (price per pair] new AMP

islophoas handssts £1.950. TOATI51 -HIF
roqulatars Z3p eack. MAGNETS 1™ tong. 4%
hick, weth fixing bele. 10 for 40p.

Terms. Cash wnth order (official orders 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 POST
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1 CLOCK RADIO

How about a round clock radio which can double as a8 very smart
desk clock — as we can testifyl

To time, rotate one end of the cylinder to display the frequency
seloected. 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 radio comes in white, white or
white. It will lull 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 simplicity itself. You can forget about knocking
these accidentally in the morning scramble to turn off the alarm, as a
tocking switch is fitted under the clock. A 9-minute snooze switch
completes the list of all mod. clock cons.

3LCD CHRONO

Our Chrono comes complete 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.

£17.95

£10.60

£11.95

4 LCD ALARM CHRONO

This is no ordinary watch. it's a slim, muilti-function, dual time LCD
alarm chronograph.

This model will show hours, minutes, seconds, date, day of the
week, 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
continuously, while the date will appear at the touch of a button.
The alarm is beefy enough to wake you up in the morning and get
you to work on time (or wake you up when it’s time to go-home).

£16.95

All prices include 15% VAT and postage

Examples of Marketplace offers can be seerf at our Charing Cross Road offices. _
Please mark your envelope with the offer that you want and order separately from offers shown elsewhere in ETI|
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To CLOCK RADIO offer
ET! Magazine, 145 Charing Cross Road
London, WC2

Name
Address

N ED D D N D G D N S .
To: DIGITAL ALARM offer

ET! Magazine, 145 Charing Cross Road
London, WC2

Name

Address

3 £ R B F B B N N B |
To: LCD WATCH offer

ETI Magazine, 145 Charing Cross Road

London, WC2

Name

Address

To: ALARM/CHRONO LCD WATCH
offer

ET) Magazine, 145 Charing Cross Road
London, WC2

Name

Address
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4020
4022
4023
4024
4025
4026
4027
4028
4029
4040
4041
4042
4043

25p
80p
30p
13p
13p
13p
13p
13p
13p
.36p
60p
60p
65p

50p
50p
13p
40p
13p
90p
28p
45p
50p
55p
55p
55p
50p

4050
4060
4066
4068
4069
4070
4071
4072
4081
4093
4510
4511
4518
4017 47p 4046 90p 4520 60p
4018 55p 4049 250 4528 60p

FULL DETAILS IN CATALOGUE!

141"

7400
7401
7402
7404
7406
7408
7410
7413
7414
7420
7427
7430
7432
7442
7447
7448 50p
7454  12p

op10

LED’s
Red

98p
23p
60p

NE531
NES55
NE556
NE567  100p
RC4136 100p
SN76477 230p
TBAB0OO 70p
TBA810S 100p
TDA1022 620p
TLOB? 45p
TLO84  125p
ZN414 80p
ZN425E 390p
ZN1034E 200p

LINEAR

THIS IS ONLY
A SELECTION!

709 35p
741 16p
747 45p
748 30p
7106 850p
7107 900p
CA3046 55p
CA3080 70p
CA3130 90p

LF356  80p
LM301AN 26p
LM308  60p
LM318N  75p
LM324  45p
LM339  45p
LM378 2300’
LM379S 410p
LM380  75p
LM3900

LM3909

LM3911

MC1458

MM57160 590p

CMOS

4001
4002
4007
4009
4011
4012
4013
4015
4016

STEVENSON

Electronic Components
SPECIAL OFFERS

A range of special of fer items valid
during February. All orders placed
for these items must be received
during February.

13p
13p
13p
30p
13p
13p
28p
50p
28p

ZTX500
2N697

2N3053
2N3054
2N3055
2N3442
2N3702
2N3703
2N3704
2N3705
2N3706
2N3707
2N3708
2N3819
2N3820
2N3904
2N3905
2N3906
2N4058
2N5457
2N5459
2N5777

16p

7473
7474
7475
7476
7485
7486
7489
7490
7492
7493
7494
7495
7496
74121
74122
74123
74125
74126
74132

20p
22p
25p
>0p
55p
20p
135p
25p
30p
25p
45p
35p
45p
25p
35p
38p
35p
35p
45p

74141
74145
74148
74150
74151
74154
74157
74164
74165
74170
74174
74177
74190
74191
74192
74193
74196
74197
74199

55p
55p
9NQp
55p
40p
65p
40p
55p
55p
100p
55p
50p
50p
50p
50p
50p
50p
S0p
90p

35p
35p
35p
35p
15p
5p
15p
98p
20p
20p
60p
70p
65p
80p
65p
55p
14p
14p
16p

AC127
AC128
AC176
AD161
AD162
BC107
BC108
BC108C
BC109
BC109C
BC147
BC148
BC177
BC178
BC179
BC182
BC182L
BC184
BC184L
BC212
BC212L
BC214
BC214L
BC477
BC478
BC548
BCY70
BCY71

CAPACITORS

TANTALUM BEAD

0.1, 0.15,0.22, 0.33,0.47, 0.68
1& 2.2uF @ 35V 8p
4.7,6.8, 10uF @ 25V . 13p
22@16Vv,47 @6V, 100 @ 3V 16p

MYLAR FILM
0.001, 0.01, 0.022, 0.033, 0.047 . 3p
0.068, 0.1 4p

POLYESTER

Mutlard C280 series

0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. Sp
0.15,0.22 . To
0.33,0.47 10p
0.68 14p
1.0uF 17p

CERAMIC
Plate type 50V. Available in E12 series from

10p
10p
10p
12p
22p
12p
10p
22p
39
12p
20p
12p
18p
38p
45p

Pack of 3 x LM380 .
Pack of 30 x 1N4001
Pack of 4 x FND500
Pack of 156 x 2N3702
Pack of 15 x BC107

Special pack of nuts + bolts containing
over 600 4BA + 6BA nuts, bolts and
washers

200p
100p
350p
100p
100p

250p

64p  50p

Pack of 4 red + 4 black crocodile clips

EIX300 Mixer control knobs, per 100 (mixed)

colours to suit .

MULTIMETERS

A really smart looking multimeter with

an impressive specification for such a small
size. The very cleanscale 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

PANEL METERS

High quality 2" wide view meters.
Zero adjustment. Back illumination

DIODES S

1NS14 3p 1N4006 6p
1N4001  4p  1NS401 13p
1N4002 4p BZY88ser 8p
ITT Full spec. product
~1N4148 - £1.40/100

0.125in.
TIL209
Green TIL211 TiL221
Yellow TiL213 TIL223
Clips 3p 3p
DISPLAYS

DL704 0.3 in CC
0OL707 03inCA
FND500 0.5in CC

0.2in
TiL220

each

Low profile
by Texas

5V 25V 250V 500V (4K ohms/V)
10V 50V 500V 1000V (2K ohms/V)
250uA 250mA

0 — 600K (7K ohms centre)

8pin 8p 18pin
14pin  10p 20pin 16p 28pin
16pin 11p  22pin  17p  40pin
3 lead TO18 or TOS socket. 10p each
Soldercon pins: 100:50p 1000:370p

PCBS

Size in.

14p  24pin

VEROBOARD

0.1in. 0.15in. ~ Vero

25x1

25x3.75

14p
45p

45p

Cutter 80p.

Pin insertion
tool 108p

25x5
3.75x 5
3.75% 17
Single sided
pinsper 100 40p 40p

Top quality fibre glass copper board. Single
sided. Size 203 x 95mm. 60p each.

‘Dalo’ pens. 75p each.

Five mixed sheets of Alfac. 145p per pack

54p
64p
205p

54p
64p
185p

Carbon fitm resist-
ors. High stability,
low noise 5%.

E12 series. 4.7 ohms to 10M. Any mix
each 100+ 1000+
0.25wW ip 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 5Tohms to 330k in

E24 series. Any mix:
each

0.25W 4p

100+
3.5p

1000+
3.2p

22pF to 1000pF
0.047uF .

and E6 series from 1500pF to

2p

PLEASE WRITE
FOR YOUR
FREE COPY OF
OUR 80 PAGE
CATALOGUE
OF COMPON.
ENTS.

OVER 2500
ITEMS LISTED.

~ 5pin'240°

RADIAL LEAD ELECTROLYTIC

63V._047 10 22 47 10
22 33 41

220~

33 a7

2
Tp

130
20p

5p
8p

1
) 470 1
1000

5p

o

CONNECTORS

JACK PLUGS AND SOCKETS
unscreened screened
2.5mm 9p 13p
3.5mm 9p 14p
Standard 16p 30p
Stereo 23p 36p
DIN PLUGS AND SOCKETS
plug chassis
socket
2pin 7p Tp
3pin 11p 9p
Spin 180° 11p 10p
13p 10p
1mm PLUGS AND SOCKETS
Sultable for low voltage circuits, Red & black.
Plugs: 6p each  Sockets: 7p each
4mm PLUGS AND SOCKETS

16p

Available in blue, black, green, brown, red, white

and yellow. Plugs: 11p each
PHONO PLUGS AND SOCKETS

Insulated plug in red or black 9
Screened plug . 13
Single socket .

7b boumesocket . 10p

Sockets: 12p each

P
p

wiring.

Il Available in 50 uA, 100 UA. 500 A,
TmA, 100mA, 5600mA, 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.

L

We now offer one of the widest ranges of components at
the mast 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 of fice 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.

VISA BARCLAYCARD

& ACCESS WELCOME.

Mail orders to: STEVENSON (Dept ET)

76 College Road, Bromley, Kent BR11DE.




-

ATURE

DESIGNER'S
NOTEBOOK

ETI’s chief design engineer, Ray Marston, discusses

the use of CMOS counter/divider ICs.

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,

A common task facing the electronics design engin-

a1 D V+ * f] D v+
™ 02 d: b a1
CLK 1 g az ds3 b a1
RESET 14 b CLK 2 ds b CLK 1
DATA1d p RESET2 ds D RESET 1
SET1Q h DATA2 de D K1
ov d b SET 2 d7 b 1
ds

D 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.
V+

D

Fin O—C

s pa—
3 _
: /"F :
4013 - i 2027

Fig. 2. Divide-by-two counters made from D-type (left) and J-K
(right) flip-flop stages.

n
5
n »w O X =«
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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

5 L2,
2

L) Lo

Fin O—i C c

S s
R @ R @
4013 4013
V+

L]

Fin O—

[«]
I—O‘-l'ﬂ'

Q

l 4027 4027

Fig. 3.D and J-K versions of divide-by-four ripple counters.

D » 0 x -
o|
D » 0 X<

N
&
©®|n

I——D a | D ol D qf
c

Fin O=—oC Cc

s s s
R G R_ O R Q@
4013 4013 4013

i [
2 8

[ j

J Q ]
K Q

Fin O c

R ”En R
mn

Fig. 4.D and J-K versions of divide by eight ripple counters. P

=5
o
L—Oah!
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C
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G
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]
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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
20, where ‘N’ is the number of counter stages. Thus, four
stages give a ratio of 24= 18, five stages give 25=232, six
give 26=64, seven= 128 and so on.

A F E
21 22 2n
l__/ D ol |—_ D Q I— D a
Fin O==——qC c R Y o}
s s s
R Q R Q 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
circuit is 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) ? %
16

7 o4
5 [—as
STAGE S
4
RIPPLE 8 —ar
CDUNTER 18— a8
AND
INTERNAL 13— a9
OSCILLATOR 151 — 10
1—aon
2 —a3
3 —on
8
é ov
10
&7 C (SETS
FREQUENCY)

15p

XTAL  (c) oOsc (d) LIS e

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 are all provided

» with Schmitt trigger action on their input terminals and

trigger on the negative transition of each input pulse. All
counters can be set to zero by applying a high level on the
RESET line.

D Q8
Qs d b a9
a7 RESET
Q4 CLK
ovqgs a1
4024
TVd»
" —a1
—aa
12—a1 | o6
CLK=31 1—az CLKk—1g CLK {10 | as
—a7
o—a3
7-STAGE £ 12-STAGE 14.STAGE 431 g
RIPPLE 6 Qs RIPPLE RIPPLE
COUNTER COUNTER COUNTER 12}—a9
sf—as 14f—a10
RESET—]2 a—as RESET— RESET—]11 15—an
| 1+—o12
b 2{—a13
3|—o
7

b

O

ov

Fig. 6. Outlines (above) and functional diagrams {below) of three popular CMOS multi-stage ripple counters.
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‘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.

L

v+ O——i

:
4027 I 4027
1

Fig. 8. J-K version of a divide-by-three 'walking ring’ or ‘Johnson’
counter.

) [

a g a
4027 4027 4027

L S
a 3

Fin O

D »» O R &
2 » O X <

o1

e

a
D 4 O X «
Do O x “
Dw 0 X ¢«

Fig. 9. 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, 9or 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+

J1J2 03 44 )5

1 ||

2 3 7 9 12 18

PRESET -
ENABLE 10 s — @
— a2
CLK 414 oS STAGE -
IVIDE-BY-N' g |— O3
JOHNSON _
DATA ——1 COUNTER 11— 04
— a5

RESET—]15 s 3

-

Fig. 10. Outline 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

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980

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.

DIVIDE-BY-2 = o TODATA
DIVIDEBY-3 = O D TO DATA
Qz
DIVIDE-BY4 = G2 TO DATA
az
DIVIDE-BYS = _ D TO DATA
a3
DIVIDEBY6 = a3 TO DATA
DIVIDE-BY-7 = 23 D TO DATA
04
DIVIDE-BY-8 = Ga TO DATA
s
DIVIDE-BY-9= __ TODATA
a3
DIVIDE-BY-10 = @s TO DATA

Fout

E % 4011 [

CONNECTIONS FOR DIVIDE-BY-N OPERATION

Fig. 11. Methods of connecting the 4018 for divide-by-two to
divide-by-ten operation.

Fin +6 - +2 L OUTF2
our £
Fin  —»— +6 g +6 —b 3‘6
Fin 9»— =5 > 110 our £
. 50
Fin »— <10 > :10 10 p—p out F_
1000

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-sixand
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. 'ET1
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Simply ahead..

ILP'S NEW GENERATION OF HIGH

With |.L.P. performance standards and
quality already so well established,
any advances in |.L.P. design are
bound to be of outstanding importance
— and this is exactly what we

have achieved in our new
generation of modular
units. |.L.P. professional
design principles remain

— the completely

adequate heatsinks,
protected sealed circuitry,
rugged construction

and excellent performance.
These have stood the

test of time far longer

than normally

expected from

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.

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 ali of which
will stand up to
prolonged working
under maximum
operating conditions.

PRODUCTS OF THE WORLD’S FOREMOST SPECIALISTS
IN ELECTRONIC MODULAR DESIGN

ALSO AVAILABLE FROM A NUMBER OF SELECTED APPOINTED STOCKISTS
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and staying there

PERFORMANCE MODULAR UNITS

HY5 PRE-AMPLIFIER

The HYS pre-amp is compatible with
all I.LP. amplifiersand P.S.U.'s. It is
contained within a single pack 50 x
LS 40 x 15 mm. and provides muliti-
function equalisation for Magnetic/
Ceramic/Tuner/Mic and Aux (Tape)
inputs, all with high overload margins.
Active tone control circuits; 500 mV

out. Distortion at 1KHz—0.01%.
I o Mono swich e Special strips are provided for connec-
i ) Ve —-: ting external pots and switching

systems as required. Two HY5's

VALUES OF COMPONENTS FOR CONNECTING TO HY5

¥ o_.,‘mv E

connect easily in stereo, With easy to
follow instructions.

Volume — 10K° 1 log. £4.64 + 74p VAT
Bass/Treble — 100K .\ linear. | Balance — 5K . linear.
: Dis- Minimum
00 Fr1KHz Model g::v"::t tortion | Signal/ ls-":welr Size Weight |Price +
LOAD-8n.ON ALL / ] R.M.S Typical | Noise Vo‘::;ye in mm ingms [V.AT.
ood  ENCEFTHWO0ATAN / M- | at1KHz | Ratio s
o e | HY30 |15W | 0.02% |80dB 20 0-+20 |105x50x25 |155  |£6.34
/ into 8 §2 +95p
T g’ﬁ_ HY50 |30W 0.02% 90dB 25 -0 +25 |105x50x25 |1565 £7.24
001 into 8 §2 +£1.09
HY120| 60W | 0.01% 100dB -35 -0- +35 |114x50x85 [575 £15.20
into 8 §2 + £2,28
I Fl L 50 00 %0 HY200| 120 W 0.01% 100dB 45 -0-+45 |114x50x85 |575 £18.44
OUTRITPORERVETTS RIS into 8 +£2.77
HY400 | 240 W 0.01% 100dB 45 -0-+45 [114x100x86 | 1.15Kg |£27.68
into 4 +£4.15

Load impedance — all models 4 - 16
Input sensitivity — all models 500 mV
Input impedance — all models 100K

Frequency response — all models 10Hz - 45Hz - 3dB

NO QUIBBLE

THE POWER SUPPLY UNITS

PSU 30
I.L.P. Power Supply Units are
designed specifically for use PSU 36
with our power amplifiers and PSU 50
are in two basic forms — one PSU 70
with circuit panel mounted on
conventionally styled trans- PSU 90
former, the other with toroidal
transformer, having half the PSU180

weight and height of con-
ventional laminated types.

+15V at 100ma to drive up to
five HY5 pre-amps

5 YEAR GUARANTEE

7-DAY DESPATCH ON

£4.50 + £0.68 VAT

for 1 or 2 HY30's  £8.10+ £1.22 VAT ALL ORDERS
for1or2HYS50's  £8.10 + £1.22 VAT

with toroidal transformer for 1 or INTEGRAL

2 HY120's £13.61 + £2.04 VAT HEATSINKS

with toroidal transformer for

1 HY 200 £13.61 + £2.04 VAT BRITISH DESIGN AND

with toroidal transformer for
1 HY400 or 2 x HY 200

MANUFACTURE

FREEPOST SERVICE
—see below

£23.02 + £3.45 VAT

% ALL U.K. ORDERS DESPATCHED POST PAID

HOW TO ORDER, USING FREEPOST SYSTEM

Simply fill in order coupon with payment or
credit card instructions, Post to address as
below but do not stamp envelope — we pay
postage on all letters sent to us by readers of
this journal.

H)L -

ELECTRONICS LTD.

FREEPOST ‘4 Graham Bell House, Roper Close,
Canterbury, Kent CT2 7EP.
Telephone (0227) 54778 Telex 965780
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" RAVEN ON...

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
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
legislation 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

H igh street discounting is not a topic we normally
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TIMING RATE
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Fig. 1. The difference in oscillating frequency between the master
oscillator and auxiliary oscillator is computed line (a).
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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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NEWS

promote it. Also, their buyers are not up to date with the
technological changes. We now have a situation whereby,
the large 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 | 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
bleak. 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.

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 awatch
designer. Styled in their usual superb way, these latest
slimline models are as thin as some watch bracelets, which

makes them look almost tasty enough to eat, let alone wear

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980

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. (32

CORK

WITHOUT THAT COMPUTER

YouRe NOTHING .. ... --
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HAND HELD GAMES

Mattel Space Alert .. £15.90
Mattel Auto Race £15.90
Mattel Soccer . . ..
ENTERPRISE 4 in 1

3 Games and calculator in one
Electronic Mastermind .. £12.90
U.F.O. Master Blaster . . .. £24.95
Amaze-A-Tron maze game . £18.95
Touch Me by ATARY ilike Simon) £26.95
Football two players) . ... .= £24.95
ZAP missile game o £11.95
DIGITS ilike Mastermind) ... £14.85
DESTROYER . £16.95
ALL GAMES HAVE SOUND EFFECTS
EXCEPT MATERMIND AND DIGITS

. £21.50°

The latest from the U.S.A.

PINBALL WIZARD

* Still avaiiable %
Featured in Nov. issue of E.T.I.
Home TV Game — B/ W Kit

gasic kit £28.90 ‘

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 caralarm kit .. ... £18.90
See review in Hobby Electronics
November
CHROMA CHIME 24 tune door chimes kit
L ... £10.50 Built £15.95

C.B. Aerials and Accessories

CHESS COMPUTERS
ETC.

STAR CHESS T/V Game
DATABASE Prog. T/V Game

...... NEW £89.95
CHESS CHAMPION 6 Level .. £54.95
CHESSMATE 8 Level NEW £59.95
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 Astrology Computer .
. NEW £34.95

d.

Calculators

COMPUTERS — Home,
Business etc.

PET8K ... ............ £632.00
PET 16K New Keyboard £77(i.00I
SORCERER 8K L £747.50
SORCERER 16K . £874.00,
SORCERER 32K . £987.75
SUPERBOARD |l 4K . £216.20
UK101 Kit 4K ... £228.8%
Built 4K . .. .. £286.35
NASCOM 1 Kit £€189.75
1 Built ... . £247.25
NASCOM 2 Kit, . £339.25
‘2 Buiit S £€396.75
HEATH WH89 £P.0.A,

Keyboard, VDU, Floppy Disc, 16K all in_
one

PRINTERS: FLOPPY DISC: BOOKS

S.a.e. Enguiries. Please allow up 1o 21 days for delivery

Buy it with Acvens

61 BROAD LANE, LONDON N.15 4DJ

Day 01-808 0377; Eve 01-889 9736

BUILD YOUR OWN METAL DETECTOR
VLF/TR VCO/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

»
AR |
(@)

Shadow VLF/TR. The worlds
most advanced metal detector in
kit form. Full discriminatiion;
rejects nails, bottle gaps,
Alumninium foil and ring pull wbs! Full
ground effect exclusion over normal or
tugh permeability soils. 4 modes —
deepseeking VLF plus 3 TR dis-
criminating ranges! Instant tuning recall
via push button memory circunt. Var-
able sensitivity and volume controls.
Built-in speaker, headset jack, and meter for discrimina-
tion and battery check functions. Long life from
nexpensive batteries. Fully adjustable shaft; length and
head angle. Waterproof head. capacitive and thermally
shielded. Complete kit as described in ET1.

Onty £85 + VAT (post & pkg. £1.50).

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 model

Shadow
TR/1B

Shadow TR/ 18 (illustrated). A true transmit receive/induction balance detector at a budget price for
anyone wng ‘goesn T neea aiscnimination. Waterproof and thermatly insulated search head. Good
sensitivity. Built-in speaker and headset jack. Complete kit £25 + VAT (post & Pkg. £1.50).
Shadow TR/VCO. An advanced version of the TR/IB. Use as a $ensitive 1B machine or switch to VCO
mode when the sound changes to a varying pitch, allowing easier use over mineralised ground and
enabling detection of negative. high permesbility anomalies. Kit price £29 + VAT (post £1.50)

ing Stereo for all S| models £4.90 + VAT (post paid).
Beginners BFO model. A very detailed manual and p d coils make this an ideal first
project. Simple high efficiency circuit. Full size (Not a toy) but weighs only 300gms (10 50z8) with battery!
FREE STETHOSCOPE HEADSET with every order. ALT3 kit: £12 + VAT (post £1.50) Padded high 2
headphones £4.50 + VAT {post paid)
Shedl Kit. Consists of the (hard to find) hardware jtems. for detectors of your own design. Fully adjustable
shaft with handle, search head mouldings {int. diam. 185mm) with hinge assembty. special clips to mount
your own control housing (any box is suitable). Completely non-metallic and undrilled. With assembly
instructions £8.25 + VAT (post £1.50).

{ETI),1 Green Lane

. A LT E K Walton-on-Thames Surrey

Order by post or phone {24 hours). Access & Visa Cards quote number. Callers by appointment only please,
Phone (093 22) 44110 anytime!
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MOBILE
MICROELECTRONICS
——

We have managed to "‘persuade’’ oné 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 controlied, is this the
shape of cars to come? We think so, find out all
about it next month.

lectronics

d
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.

PETTING IT TOGETHER'

obby

TOUCH SWITCH

‘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 amplifier-
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 10 spare) and will still be relatively cheap
and easy to build.

25 WATT MODULE

Here we have Keith Brindley putting the finis-

SHORT WAVE RADIO

Have you ever wondered why there are so few
de§|gns 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 1C 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.

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 February 8th

'_Fne items mentionéd here are those planned but cnrcumstances may atfect the “actual contents
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GHROMASTNIGH - - [T T 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

INCLUDED FREE
Now AVA“-ABI-E Sample tape with extended

Low cost computer in kit form machine code moditor and

disassembler

U K 1 o 1 Price includes RF modulator and

power supply

NO EXTRAS NEEDED ABSOLUTELY NO EXTRAS
SIMPLY HIT NEEDED
‘RETURN’ AND GO

Also available ready assembled,
tested and ready to go

As 'saegn in only £249 + VAT

August to November ‘79

Build, understand, and

4

bemonstration At Our Shp Kit price program your own
only £199 + VAT computer for only a
(enter through stationers) ' 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 wili, 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 )| interface CA3046 .68’ PLUS T305278 0.57
€ 3.00 | CA3063 .72/ Superboard 1) .12{74L5126 7415283 1.09
4027 3.01 2.00'| CA3075 .00 0.12| 7415132 .80 | 74,5289 4.50
40860 (200ns)  2.50 2.08 | CA3078S .90 only £188 + VAT 0.14] 7415133 0.39 | 7415290 0.81
4060 (360ns)  2.35' 2.77 | cA3080 .67 ['LM3066N .80} SN76860N 0,76 0.14] 7418136 0.36 [ 7415293 0.91
4060 (300ns)  2.39) 4.13| CA3080E .67 | LM3900N .80 | SN76666N 0.78 .16{74L5138 0.58 [ 7415295 1.30,
4116 6.74’ 5.00 | CA3081 .30 | LM3905N .00 [ TAA263 2.20 0.19{7415139 0.88'| 7415298 1.18
6.93 | CA3082 .30 [ LM3909N .88 [ TAA320A 0.50 0.18 |74LS145 0.97 | 7415348 1.38
Static RAMS 5.08 | CA3086 .48 | LM3911N .10 | TBA1208 0.70 | 0.18 17418151 0.81 [ 7415352 1.04
2102A 1.18 CA3089 .75 | M252 B1 AA 7.50 | TBA231 1.00 0.18 |74LS1563 0.52 | 7415353 0.92
21024-2 1.18,| Baud Rete CA3090Q .98 [ M263 B1 AA  7.96 | TBAS20Q 1.00 0187415154 1.30| 7415362 a.21
2111A 1.70'| Generstors CA3097E .88 | MC1310p 1.00 | TBAS30Q 1.50 0.18| 74LS166 .72 7415365 0.47
2112A-2 1.83 | MC14411 5.87 | CA3123E .70 | MC1312p 1.86 | TBA540Q 1.50 0.37] 7415156 .72$7415366 0.47
21002 1.18-| MM5307 9.38 | CA3130E .88 | MC1314P 3.38 | TBA660Q 1.80 0.88| 7415157 .67 | 7415387 7
2114 5.17 CA3140E .38 | MC13156P 5.50 | TBA560Q 3.78 | 0.18 7415158 .67 | 7415368 47
4035 (1000ns) 1.07+| UARTS CA3160E .00 | MC1327P 0.98 | TBAB51 1.80 0.18] 7415180 .09 7415373 8
4045 (260ns)  6.18 | AY-5-1013 3.866 [ CA3600E .69 | MC1330P 1.00| TBA760Q 2,84 0.18] 74L5161 .89 | 74L5386 6
5267 (TMS4044) | MM5303 6.04.||CL7038A .87 | MC1350P 1.20| TBABOO 0.83; 0.18 74L5162 .16 7415393 4
8.93 | TMS601INC  4.30 | CLB038BC .82 | MC1351p 1.20| TBAB10S 1.10 0.18] 7415163 .89 | 7405668 7
6810 3.03 1CLB03BCC .40 | MC1362P 1.35| TBAB10AS 0.80 0.18] 7415164 .06 [ 7415670 1
.90 | MC1375P 1.73| TBAB20 0.70 0.18(74LS186 :
ROMS .40 | MC1445L 2,95 TBA920Q 1.75 0.18| 7415186 .
2513 (U.C)  6.26 .80 | MC1456CG 1.75 | TBA990Q 1.50 0.26 74135168 .
2613 (L.C.) 6.25 .36 | MC145BCP1  '0.4B [ TCA270Q 1.00 0.26| 7415169 .
MM6230 4.62 .26 | MC1495L 5.98 | TCA730 3.97 0.23]7415170 .
.88.| MC1496P 0.75 | TCA740 3.97 0.23{7415173 ;
cPu : .43.| MC3302pP 0.85 | TCA940 1.60 0.18{741L5174 ;
6800 8.01 |'integrated Circuits .98 | MC33aop 1.20 [ TDA1054 1,20 0.85| 7415175 0.97
8080 5.08 1 7038 pin) 0.95 .58 | MEM780 2.48 | TDA1327 0.95 0.81| 7415181 277
9800 28.08 | 709 (g pin) 0.38 .98 | NEB3IN 1.00 | TDA1362 1.38 0.81| 7415188 0.44
280 8.00 | 709 (14 pin)  0.38 .26 | NES4OL 2,97 | TDA2020 3.20 0.81| 7413189 2,08
6502 9.80| 709 (T099) 0.45 .87 [ ‘NES5EN 0.22 [ TLO72CP 0.95 0.18|74L5190 0.88
EPROMS 71018 pin) 0.38 .80 | NES56N 0.80 | TLO74CN 1.50 0.18| 7415191 0.88
T v | 710 (14 pin) 038 .80 | NESBON 3.28 | TLOB1CP 0.48 0.18|74(S192 1.04
e ‘ 5-15 710 (T099) 0.45 .90 [ NES6IN 3.95 | TLOB2CP 0.98 0.33| 7415193 1.04 8 for
. 8.26 | 711 (14 pin)  0.40 .90 | NEBB2N 3.95 | TLOB3CP 1.06¢ 0.27 (7415194 0.86
mn 24.00 | 711 Tog9)  0.87 -08 | NESBSN 1.10| TLOB4CN 1.15 0.40 | 74(5185 0.97 £8.50
739 (14 pin)  1.80 .90 | NESBEN 1.20 | UAA170 1.98 0.27|74L5196 0.97
T.V. Controlier 741 (8 pin) 0.18 .90 | NESB7N 1.38 | UAA180 1.98 0.27 7415197 0.97
SFF86364  14.89 | 741 (14pin)  0.35 .76 | SAA1024 3.40 | ZN404 0.80 0.78 7415221 0.82 16 for
741 (T099) 0.42 .08 | SAA1025 4.68 | ZN414 0.80 0.81]74L5240 2.08
Butfers 747 (14 pin)  0.70 .78 | SL414A. 1.90 | ZN41 7€ 1.90 0.27 7415241 2,08 £14.50
74365 0.82 | 748 (8 pin) 0.33 0.85 | 5L440 2.90 | ZN423T 1.08 0.57| 7415242 2,08
74366 0.52 | 748 (Y4 pin)  0.48 | LM38ON 0.78 | SDBOOOV 2.08 | ZN424E 1.18 0.9774L5243 2,08
74367 0.62 | 748 (T1089)  0.48| (M38IN 1.48 | SN7B49IN 0.7 | ZN424P 0.80 0.69]74L5245 2.80 32 for
74368 0.52 | 753 (8 pin) 1.80 | LM381AN 2.80 | SN76492N 0.88 | ZN425E 3.78 0.80|74t5247 1.09
811595 0.86  AY-10212 5.80 | LM382N 1.20 | SN76001N 0.98 | ZN468A 1.38 0.81]74L5248 1.09 £26.50
811596 0.70 | AY-1.5050 1,90 | LM386N 0.78 | SN76003N 1.08 | ZN459CP 2.73 1.18| 7415249 1.08
811597 0.88 | AY-1.5051 1.46 | LM387N 0.95 | SN76008K 1.80 [ ZN1034E 1.90 0.32|74L52561 0.98
811598 0.70 | AY-16721/6  1.95 [ LM389N 0.05 | SN78013N 1.40 | ZN1040E 6.86 0.32(7415263 0.92 64 for
8728 1.90 | AY-3-8600 8.00 | LM725CN 2.28 | SN76013ND  1.40f ZN1066E .86 0.32{7415267 0.82
8728 1.80 | AY:6-1224 2.40 | LM1303N 1.00 | SN7801BK 1.80 | ZNA116E 4.05 0.32| 7415258 0.92 £49.50
8795 1.87 | AY-6.3507 4,18 [ LM1808N 1.98 | SN76023ND  1.30 [ ZNA134J 26.95 0.32]7415269 1.39 . 2
8796 1.87 | AY-5.4007 1.10 | LM1812N 8.40 | SN76033N 2,00 |. ‘ 0.89 7415261 PRTY Al excluding VA
8797 1:67 | CA3036 1.10 [ LM1820N 1.00 | SN76632N 1.88 7415123 0.72|74L5286 0.37
8798 1.87 | CA3046F 1.40 ./ tM1830N 1.98.) SN76644N 1.28 7415124 13817418273 1.70
All prices are EXCLUSIVE of VAT. P, ge and packing 30p ( 8 charged at cost). CALLERS WELCOME. Hours 9.00 am-8.00 pm (enter through stationers). TRADE
and EXPORT Inquiries weicome. Phone your orders through our ORDER-RING line quoting your A or Barclaycard ber (Min. tel order £6).
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NEWS

- AUDIOPHILE

Ron Harris brandishes his safety raiser at a dust bug and has

news for Audiophile Amp fiddlers

have, the more attention needs to be lavished upon it to

keep it happy and operating. Not for the rea/ hi-fi
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 blade 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.

L )
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 trying 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
todoand fly ...

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.

T is a strange thing but the higher quality record deck you
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Yellow trip lever

Lift arm

The little safety raiser in situ,
i.e. stuck under the SME IlI,
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.

g

Thumbscrew

Adhesive

Spacer

" 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 little {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 . . .? »

/
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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 shou/d 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 well indeed — at least give
it a look over next time you’re browsing around, the brush-off
would be un-just!

Audiophile Amp

Amongst the many bits of paper with stamps on that that
funny little man with the flat 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
Audiophite Amp.

- BC547, BC548, BC549, BC557, BCS68

PARTS LIST

Resistors — All %W, 5%

R1,2,6,7 100k

R3,4,8,9 1k0

RS 10k

Capacitors

Cl1,3 . 1u0 35V tantalum
C24 200u 35V electrolytic
Semiconductors

ZD1 5V1 400mW zener
Q1-Q4 BC547, BC107 etc.

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.
Our 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.
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NEWS: Audiophile

CHANNEL A

EARTH INPUT CHANNEL B

+10 TO +50 V INPUT EARTH

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 followers, 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.

Output is derived via the optional blocking capacitors C2
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 /ack of taste — would
you believe not all 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? .

| went ahead and assembled my £300 system despite the
heathen howling hereabouts, and am presenting the results
next issue.

| must confess there is one component | am not entirely
happy about, but the amp and cartridge are real gems and
together barely cost £100. EﬁJ

ETI NEEDS
YOU!
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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., should be

The Editor,

ETI Magazine,

145 Charing Cross Road,
London WC2H OEE.

Please mark your envelop ‘‘Project Engineer”’.
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E i' ac ELECTRONICS & TIME CENTRES

‘QUARTZ LCD
11 Function
Slim chronograph

i35

Ho’rs mins  secs
H 141
O (7TH
Month date  day ’

0:000s

Min  secs 1/101/100 P pra—
S—
e —t
6 digit, 11 functions. —— e s
Hours, mins., secs., day, e
date, day of week.

1/100th, 1/10th, secs.
10X secs, mins.,
Splitand lap modes.
Back-light, auto calendar.
Only Bmm thick.
Staintess steel bracelet

Price only

£9.95

and back. Also available
Adj let. SOLAR
djustable bracele CHRONGGRARH

M9 — Price £11.96

Same day despatch

M3 Prico includes POST & PACKING

QUARTZ LCD
ALARM

With snooze alarm

[ngm AT

Hours mins secs

H [Hm

Month  date  day

1:3(r

Alarm

6 Functions plus Alarm:
Conference signal,

5 minute snooze alarm,
Conference signal sounds
4 secs., before main alarm
to give advance warning
and an option to cancel.
Snooze sounds 5 mins.,
after main alarm and is
always preceded by the
conference signal.

o
Same day despatch

Price only

£9.95

M4 price includes POST & PACKING

QUARTZ LCD
ALARM
CHRONOGRAPH

With 12/24 display

30

Hours  mins secs
'q
E (1Tl
Month date  day
-0
u-uul
Min sec 1/10th
Alarm U Price only

£13.95

Same day despatch

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.
Chronograph, lap time, stop
watch 1/10th secs.

Also available
SOLAR ALARM CHRONO
M7 — Price £17.95

M16 prico includes POST & PACKING

QUARTZ LCD
Lady’'s Day Watch

Hours, mins, secs,-day, date,
back light, auto calendar

aga

Hours mins
Month date
-
.
s
Secs T :'!
Futly adjustable bracelet only nim ot S—
25x20mm and 6mm thick.
Silver or goid. Price only
Mls Same day despatch £7-95 P&P included

QUARTZ LCD

-0

Hours mins
"Month date
-
.
Secs \

Hours, mins, secs, day, date,
backlight and autocalendar
Bracelet fully adjustable to suit
all wrists.

State gold or silver finish.

Onty 25x20x6mm

M l 8 Same day despatch

Beautitully designed

Lady's Cocktail Watch fwith a very thin bracelet

Price only

£‘ 4.95 P&P included

Metac Guarantee ai vetac 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.

Telephone your order using
Barclaycard/Access
Number on

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 contro. 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)

M 1 3 £ 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

-0

Hours mins
Month date
R
-
.
Secs

M l Sarﬁe 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. Sell our products to your
friends and earn £££s for yourself.
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NEW 24 HOUR DESPATCH SER-
VICE: METAC have opened a new
even faster mail order and ser-
vice centre at DAVENTRY. Orders
received before 3.30pm will be
despatched same day.

LONDON
327 Edgware Rd,
London W.2
Telephone: 01-723 4753

VISIT OUR ELECTRONIC TIME CENTRES
-AND SEE ONE OF THE MOST IMPRESSIVE QUARTZ WATCH
2 RANGES IN BRITAIN
DAVENTRY
67 High Street
Daventry, N’hants
Telephone: 03272 76545/77659

NORTHAMPTON
St Giles Square,
Northampton
(Open 1st Feb. 1980)

QUARTZ MELODY

Alarm Chronograph
(incredible watch)

CASI0O CHRONO

95Q08-328

Stainless steel case,

water resistant 10 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.

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

17 N |
UGG

Chronog:p—h

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, 1stand 2nd

Price only

£19.95

Same day despatch
Price includes
POST & PACKING

3 5 . range 1 hour, H
et maca ! | (17100 s Moo R LY
Dual time function. ) HT e ;Ime“ap/!'me/ £‘ 5-95
Accuracy 15 secs per month. - ;f:‘cu;?: pLacerg;n;ass. secs
—— Battery life approx 4 years. Sameday Price only por mon)tlh.pp Same day
(] b despacch  £93 QF - Battery 12 months. despatch
I l.-" 33 18 ‘ M22 including POST & PACKING | M24 including POST & PACKING
. b
T 7o CASIO ALARM
ime Zone ' CHRONO CASIO F-8C
[ e 81CS-36B 3 Year Battery Life

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 12/24 hr display.
hourly chime.

Backlight, mineral giass,
stainless steel

Water resistant to

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

Hours, mins, secs
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

With WEEKLY Alarm
Hours, mins, secs, month
date, day, am /pm.
Weekly 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

oo e S ey s e EEE . —— G S—

POST COUPON TO: METAC (24-hour despatch centre) FREEPOST (No stamp required), 47a High Street, Daventry, Northants

place times. Melody test function 100ft Price only Price only
34 Functions Battery life apzrox Adyears. £35'95 £‘ 0'95
M30 M25 despatch’ including POST & Packing | M36 including POST & PACKING
SEIKO 8
CHRONOGRAP R SEIKO DIGI-ANA
N H SEIKO Alarm CHRONOGRAPH
NEW STYLE Chronograph Time and Calendar function

Analog part display; hr, min, sec.
Digital part display. hr, min. sec,

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.

Price only

£79.95

Same day despatch
including POST & PACKING

M62

e o ———— e — e S e e e o

Please send me
| enclose PO /Cheque value
Barclaycard / Access No.

Name

Address

POST, PACKING AND VAT included i

I
I
I
i
I
I
I
|
;
1

Please complete g both coupons

Name

Address

1
I
I
I
I
I
I
I
|
I
I

n price

el ey r T v 3 ¥ r ¥ ¥ ¥ N ¥ X F T N KX X ¥ 3 X 5 X N

From: METAC Electronics & Time Centre, (ETI)
47a High Street, Daventry, Northants.

< S T

55



EHLECTROMYOGRAM

N

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

unique 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 small 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
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.

The design and construction of an

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 control 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
pulse 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 selectabie
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

N
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PARTS LIST

Resistors All 4W, 5%
R1,2,18, 220k

31
R3,7,9 4k7
R42526  100R
R5.6 2M2
RS8,10,11, 1MO
22,23,40.41
R1245 1k0
RI3 8k2
R14-17, 47k
27-30

R19.32 270k
R20.24,33, 10k

38,39,42,47

R34 330k

R35 560k

R36 SMé6

R37 3M3

R43 390k

R44 470k

R46 680R

R48 2k7

R49 18k

R50 27R
Potentiometers

RV1 1MO linear
RV2 5kO0 linear
RV3 1kO linear
RV4 1k0 trimmer
Capacitors

C1-Coé 1u0 polyester

C7,8,29,30 1n0 polyester
C9,10,12, 33u 16V tantalum
19,20,23,35,

41

C13,31,34, 100n polyester

21

C14-17, 68n polyester
2417

C11,36 100u 25V
Ci8 22n polyester
C22,3940 1000u 25V
C28 47n polyester
C32 220n polyester
C33 150n polyester
C37 470u 25V

C38 47u 25V
Semiconductors

Di,2 IN914

D34 1N4004

Q1,2 BC559

Q3.4 BD140

Qs5-7 BC549

IC1 LM3900

1C2,3 741

IC4 55§

Switches

Swi1,2 SPST

Sw3 4 DPDT

| |

PROJECT

H — TO MONITOR OUTPUT
RCA SOCKET ON BACK PANEL

Sw4 ;%TER

-
=1

o |-
C

D E BATTERY

TEST
SW3

B C + TO

GAIN

RV2

THRESHOLD VOLUME

Fig.1. {Above) Component overlay for the electromyogram board.
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5PIN DIN
SOCKET

\J

a3
BD140

a1
BC559

T

R26
100R

'i,czo
33

=== (mount close
to

1c)

Fig.2. (Above) Circuit diagram of the unit. Note the battery connections carefully.
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Since the circuit is fairly complex, a detail-
ed analysis of its operation is best tackled
by looking at the individual stages in turn,
from input to output.

Input signals from sensors on the body
drive Q2 and Q1 which are arranged as a
differential pair. Emitter current, and thus
collector current, for Q1 and Q2 is derived
from a precision constant-current source
comprised of Q3, Q4 and ICla. Transistors
Q1 and Q2 share the current supplied by the
constant-current source. If Q1 (for example)
is driven harder, by an input signal, than Q2
then, while the collector current of Ql
increases, there will be a corresponding
decrease in the collector current of Q2.

Now, the collectors of Q1 and Q2 are
each connected to the input of IClb, one
amplifier in an LM3900 (a quad op-amp
package). The amplifiers in the LM3900
package have the special feature that they
amplify current differences applied to the
inputs.

To ensure a high common-mode rejec-
tion ratio, the quiescent (no signal) collector
currents of Q1 and Q2 must be held very
close to a fixed amount. Hence, the preci-
sion constant-current source.

To derive this constant current source
for Q1 and Q2 the two bascs of Q3 and Q4
are driven by the output of ICla. The non-
inverting input (marked +) of ICla is driven
by a fixed voltage derived from a voltage
divider (R12, R13) from the positive supply
rail. C11 is a bypass capacitor to prevent
supply rail variations modulating this refer-
ence voltage.

The inverting input (=) of ICla is
coupled to the emitter of Q4 placing this

transistor in the feedback loop of IC1. The:

op-amp (ICla) will attempt to maintain the
current flowing through its inputs at a con-
stant level, thus maintaining the base-
emitter current through Q4, and therefore
the collector current, constant at nominally,
100 mA. Assuming Q3 has similar gain to
Q4, its collector current will be the same.
The 1k preset, RV4, allows adjustment of
the two collector currents to offset any
slight differences in gain.

The input stage gain is determined by
the value of the resistance between the
emitters of Q1 and Q2. The lower this
resistance, the higher the gain. The ‘x 10’
switch simply connects a 100 ohm resistor
in parallel with R3, increasing the gain.

Capacitors C7 and C8 ensure high fre-
quency stability through bypassing the bases

- of Q1 and Q2 at frequencies above the range

of interest.

To ensure good common-mode rejection
ratio, it is essential that the bases of Q1 and
Q2 each receive the same level of input sig-
nal. As the input is AC-coupled the charac-
teristics of the input coupling capacitors
must closely match each other. If stranded
10% capacitors are used the slightly differ-
ent impedances of each will limit the
common mode rejection. The solution we
adopted was to use several capacitors in
parallel so that the slight capacitance
variations, and corresponding impedance
variations, average out. It is important
therefore that these six capacitors, C1-C6,
are all the same type.

Supply rail decoupling for the input
stages is provided by R25, R26 and C22,
C23.

Two 50 Hz hum filters are employed,
as can be seen in the block diagram, one

immediately following the differential input
stage, the other between the variable gain
stage and the band-pass filter.

Both 50 Hz filters employ a ‘twin-T"
circuit — as used in our Hum Filter project,
ETI 451.

In the first hum filter, Q5 is connected \

as an emitter follower, the twin-T compo-
nents connected to provide feedback at
50 Hz. In order to obtain a high circuit Q
and thus good rejection at 50 Hz, the value
of the resistance formed by R16 and R17
(parallelled) must be as close as possible to
half the value of R14 and R15. As the latter
are 47k resistors, the best way to obtain a
value of half that is to connect two 47k
resistors in parallel.

Similarly, for the second hum filter, Q6
is the active component and the filter con-
sists of C24, 25, 26, 27 and R27, 28, 29 and
30. Resistors R28 and 29 form a resistance
half that of R27 and 30 to provide good
rejection at the notch frequency.

These stages provide a total of 20 dB
rejection at 50 Hz.

Following the first hum filter is a vari-
able gain stage employing a 741 op-amp.
This is quite a conventional amplifier, gain
variation being provided by RV1, a IM
potentiometer connected in the feedback
path of the 741. RV1 is a front panel con-
trol. Gain is variable between 10 and 1000.

To avoid problems arising from large
output offset voltages and unstable gain
settings, the feedback for the 741 has been
arranged via a voltage divider consisting of
R23 and R24, the gain potentiometer being
connected between the op-amp output and
the junction of these two resistors.
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HOW IT WORKS.

The gain of the circuits is given by the -

- equation:

o w5 R,. RV1

a GAIN=Ra3* + RV1
Ry
Rai

Signal levels at the output of the variable
gain stage are around 1 V. Any hum exceed-
ing this level could easily cause clipping in
succeeding stages and the purpose of the
second hum filter is to prevent this.

The bandpass filter employs one op-amp
from the LM3900 package, IClc. A filter
network, consisting of R34, R35 and R37
and C29 and C30, is connected around a
feedback path between the op-amp output
and its inverting input. This provides a band-
pass extending from 100 Hz to- 500 Hz
which encompasses the range of interest for
the muscle fibre signals. At midband (250
Hz), the gain of this stage is roughly four.

A monitor output is taken from the
output of IClc so that the muscle activity
waveforms (filtered) may be viewed on an
oscilloscope if desired.

This consists of a precision rectifier that
passes only the positlve peaks of the signal
that are greater than a presect DC voltage -
determined by potentiometer, the theshold
control on the front panel.

The output of the bandpass fliter is
mixed with a DC voltage derived via the

s osltive supply rail Ly the potentiometer
~ V2. The resultant signal — the AC muscle
activity signal superimposed on a DC voltage

— is then applied to the input of the preci-
sion rectifier. This involves lEld, D1 and D2
and resistors R39, 40, 41 and R42, The
latter two resistors convert the current-
differencing input of the LM3900 into a
conventional voltage-input op-amp.

Positive-going signals of less than 0.6 V
above the voltage present on the junction of
R39 and R40 will be amplified by the full
open-oop gain of IC1d. The output of this
stage increases rapidly until D2 conducts,
the stage then has only unity gain (x 1),
determined by the ratio of R42 and R39.

Output from the precision rectifier is
taken from the cathode of D2 and will
consist of the amplified, positivegoing part
of the muscle fibre signals that are above the
positive voltage set by the threshold poten-
tiometer, Ran.

Diode D1 ensures that the gain of the
stage remains at unity gain for the negative-
going portions of the muscle fibre signals
from the output of IC1¢.

This consists of an op-amp (IC3) with an
emitter-follower stage (Q7) connected in the
negative feedback path. The emitter of Q7
drives the meter.

The threshold stage output is coupled
to the input of IC3, a 741, via a 100n capa-
citor, C34, Resistor R47 limits the base:
current of Q7 to a safe value as the 741 will
provide much more current than the tran-
sistor will stand! A signal from the output
of the threshold circuit will be amplified by
IC3, causing Q7 to turn on, charging C38.
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The meter is connected to ‘read’ the charge
on C38, via R48. The more signal that
appears above the threshold, the longer Q7
will be turned on, increasing the charge in
C38, thus increasing the meter reading.
The circuit will respond quickly to increas-
ing input signals, showing a corresponding
increase in the meter reading. As the signal
decreases, with decreasing muscle activity,
the meter reading decays at a rate depending
on the capacitance between the emitter of
Q7 and ground. This provides for some
integration of the signal level variations.

The integrate switch, SW2, connects a
470 u capacitor C37) in parallel with C38
( 47 u). With this in circuit (integrate switch -
‘on’), the meter takes some four seconds to
drop from full scale to zero.

This provides an audio output, consist-
ing of a series of pulses, the repetition rate
being an indication of muscle activity.

The emitter of Q7 is coupled to IC4, a
555 timer, via R44. Current through this
resistor charges C33 until the voltage on
pin 6 of IC4 reaches 2/3 of the voltage on
pins 4 and 8. At this point, pin 7 of the 5§55,
previously appearing as an open circuit, will
conduct discharging C33 via R45. Once the
voltage on pin 2 drops below 1/3 of that on
pins 4 and 8, pin 7 returns to an open cir-
cuit condition, allowing C33 to charge
again. In this manner, the 555 oscillates
providing pulses on pin 3 to the speaker, via
RV1 which serve as a volume control. As
the voltage at the emitter of Q7 varies
according to the variation in muscle activity
signals, the rate at which C33 charges will
vary. This varies the pulse repetition rate of
the 555 oscillator In sympathy with the
variations in muscle activity.
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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 bbb
timer IC.

Originally, it was intended to use a
tone for the audio output. However,
battery consumption on the prototype
was almost 150 mA — at best! Battery
life would be very limited at this con-
sumption. A class 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,
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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 stages as one
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 Tu input
capacitors until the input transistors
(Q1-Q4) were mounted. Be sure to
check the polarity of the electrolytic
and tantalum capécitors.

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 loop 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.
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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
1u 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 all 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 555
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,

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.

~ BUYLINES

AN '\&" ERR S o
.. The design uses no unusual com

“ponents, despite its complexity. Th
yelectrodes can be made at hom
#'easily enough, although commercials:
4 units, we believe, are available. Any: .
. of the bio-feedback firms, Aleph One’’
* etc will be able tosupply. & %

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 slow clicking should be heard.
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Now, measure the voltage (with respect
to earth) at the test point (TP1) at the
output IC1a (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 until 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,
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B.K. ELECTRONICS Great new Crofton double!

Rotary Controls: Tuning. on/of! volume, balance. treble,
bass,

Push-button Centrols: Mono, Tape. Disc. AF.C.. FM. Self contained
[VHF). LW. MW, SW.

| Power Dutput: 7 watts AMS per channel, ai better than 2% MmITOR

THO inte 8 chms. 10 watts speech and music.
| Frequency Response: 60Hz-20KHz within + 3d8, ] PCB
Tape Sensitivity: Oulput — lypically 150 mv. fnput — 300

my for rated outpul. o . 4
Disc Sensitivity: 100 mv {ceramic cartridge] ¢ - self contained 10

Radio: FM (VHF) 87 5MHz-108MHz. Sterso bsacan lamp. I R

Long Wave 145KHz- 265KHz.
Medivm Wave 520KHz-1620KHz,

AM/FM Stereo Tuner Amplifier chassis Short Wave 5.8MHz-16MHz.
1 {orlginally designed for installation into a music cemtre] i o, Tuner — 2%in. x 15in. x 7V%in. Approx. Power Amp —
Ready buill. comprising of a tuner/pre-amp. 2in. x T%in. x 4%in. Approx.
board. and separate power supply/power amp. board. 249 yoy1 AG gperation. Complete with circuit diagram.
Note: Interconneclion wiring diagram supplied. Price — £22.00 + £2.50 P&P.
@ Compact size, 5" x 7" @ Totally enclosed
LOUDSPEAKER. High quality 8/ loudspeaker, 10 watts RMS 8 ohm. Rolled @ Complete with power and @ All fransistorised
surround with aluminium centre cone. £6.00 + £1.00 P&P. video plugs, plus leads Sl
@ 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 slandard supphe €0 :
tracking weight between 1 and 2 grms. Output 2.8 MV into 47 Kohms. ® Tra"s'mmers',mbes' and perable on 220v Mains
12.5mm (Y2 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 £3.00 (Post Free). & 15v Mains or 12v DC power @ comparable to

@ |deal for D.E.M. use re frame monitors
LOUDSPEAKERS. Genuine walnut veneered cabinets with fabric fronts — Ll

size 1% x 9% ' x 5'’. Fitted with 8’ x 5’' units rated at 6w RMS, 8 ohms. ONLY £35_50 ONLY £85.00

£9.76 per pair + P&P £2.50.
EX VAT AND P&P

ELECTROLYTIC CAPACITORS (CAN TYPE). 3300 uf 25v working.40p D G S S G — S — — — ———
+ 30p P&P. 2500-2500 pf (dual type) 63wv. 70p + 30p P&P. OHIO SUPERBOARD Il
TRANSFORMERS (0-240v primaries). 16v-0-16v @ 2 amps £2.50 +

£1.00 P&P. Dual voitage 0-12v, 0-35v @ 4 amps or 1.5 amps respectively __£1 88 + V/ﬂ__

£2.50 + £1.00 P&P

MAIL ORDER ONLY (DISCOUNT FOR QUANTITY) ®
B.K. ELECTRONICS otk
Crofton Electronics Limited, 35 Grosvenor Road,

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex Twic_kenham, Middlesex. Tel.I 01 891 1923

plele in every detail, same faciities

.@ A.‘ @ AUDIUMUDULES IN %W as Viscount IV, but with 30330 oulput, - o8 *

— L ,3,?’,(3,‘}“”‘" AMPLIFIER._
S TOMEAS WHEN BUYING
UNarQ s pv ot rorw
= - of the expenented constructor com i
™

60x60 watls peak. For use with 4tal5 —r

10+ 30— BARSAIN PACKS ﬂ e £31.60 Sombs
FMPLIFIER 1T ° o EMISPEAKERBARGAI

An apportumity (o buy 3 10 watis per channel sierea amplihier kit which CATALOGUE ﬁ
Stereq pair 350 kn System consists ol

1s suitable for use wilh a ceramic cartridge. The amplifier wtihises proven
Mullard modules and is avatlahle at a very competitive price. The amplilier m'c[

s ord 13" 8" approx waafer with rolled
kit cames compiete with nstructions and includes a Mullard LP1183 g/ surround; 2% approx. Audar tweeter,
stereo preamplilier module, two LP1 173 power amplifiers with integral AT ovEn 3 crassover components and cicuil
heatsinks, a power supply. Zobel netwarks, Irant and back mounting ) ﬂk,‘ diagram Frequency response 20 Hz

panels, a timshed fascia panei. all contof potentiometers (bass. treble. £ to 20 XHz Power handlmg 15 walts AMS
volume and balance) switches, mput, oulput and headphone sockets, wire, 20 watts max

and an easds\:;sas:[r]v:g:‘t:::‘r:'s around cabinet to house the finished unit CERIPACE SEE uun Pﬂl(:Es 8 ohm impedance ’
9%k BN x4 p&p[225£1 2.25 £18.25 . @

PACK 1 2xLP1173 10w RMS output pawer audio amp modules 2
” Per stereo pair
{50 WATTMONO l

+ 1 LP1182/2 Stereo pre amp for ceramic and auxiliaty input

gy:;‘nhcg £5 . uu £3.65 p&p

DISCO AMP ————
PACK 2 2 xLP1173 10w RMS outpul power audio amp modules Bsn ono £25 50
£3 0 6 0 + 11P1184/2 Stereo pre amp for magnetic, ceramine and auxiliary Belt drive chassis turntable ]
.

0puts r unit semisautomatic. cueing device. p&p £2.60
illus. our price £7.6 5 p*p £1.00 § Shyre M75 6 Magnetic Cartridge

£7.95
.
Manuat single play
record deck with aute

return and tuesng lever, firted with stereo

p&p £2.70
Size approx. 13%" x 5%" x 6%
50 watts rms. 100 watts peak output. Big features include

ts for treble, bass,
two disc inputs. both for ceramic cartridges, tape input 32737.’.’:325’?3..225’“ o e £3,00 plus £1.50 p&p
and microphone input. Level mixing controls fitted with e T T T

ACCESSORIES Suitable mains power supply parts. consisting of
mains transformer, bridge recufier. smoothing capacitar and set of rolary

Two Way Speaker Kit Compnsing of two 8 x 5 approx. 4 ohm

integral push-pull switches. Independént bass and treble bass and two 3% 15 ohm (mid-range fweeter with twa crass-over capacitors ceramic cantndge 2 speeds with 45 (p m
controls and master volume. AVAILABLE ALSO TO PURCHASERS Per stereo pair £4 05 spindie adaptor ideally suited for. home
momsll  OF THE 10+ 10 AMPLIFIER KIT plus £1.55 p&p or 41500 use

. e oS v £12.25 47
- T ———————— e - W
u-{)t,‘\(’g);()o(—); n va c

o ey BARGAIN OFFER
20 x 20 WATT STERED AMPLIFIER 323 EDGWARE ROAD, LONDON, W2 /
. * Ariston pick-up arm
fiscount IV umt in leak simulale cabinet Sitver hinush rolary contrals and ZH HIGH STHEET, ACTON W3 GNG .
pushbuftons wath matching lascia, red mas ndicator and sterd jack socket - ACTON . Maif Drder only. No callers manufactured in Japan.
Functions swtch for mic magnetic and crystat pickups, tape tuner and auxiliary ALL PRICES INCLUDE AVAT AT15%
:::; p‘aonzl l;alums lusi?older, OiN sspeak‘e; a:d nput :n(kels 20 2 20 watts Al stems subject to availability. Price correct at ’ Complete with headshell.
x 40 watts peak lor use with 8 to 15 ohm speakers and subject to change without natice. i i
Size 14%" 1 3" x 10" approx. NE W feature—units mow £ 31 90 Al enq:iresusllamped Addressed Envelope. Listed price over £30.00,
ncludes'a built in four channet sterea sound facthty £3.00 p&p NOTE: Persans under 16 years not served without parent’s authorisation.

Personal Shoppers EDGWARE ROAD LONDDN W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. Na callers G000S O£SPATCHED TO MAINLANO AND K. IRELANO ONLY
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A new range of high guality water-resi t hes at unb bl

prices
111QS-348B 8 digit display of hours, minutes, seconds and date. Lithium

(£17.95) £14.95

F-80 A major price breakthrough for a quality alarm chronograph. Lithium
battery. Black resin case with stainless steel trim. Real value for only
£19.95

95QS8-36B 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

81QS-358 Alarm chronograph. Similar to above with with alarm and
hourly chime facility instead of dual time. Lithium battery. Stainless steel
(£34.95) £29.95

Full details and illustrations on request. S.A.E. or stamp, please

CAS10 HR-10 e
Probably the world's smallest | l
print and display calculator

10 digit LCD display. Electric dis-
charge printing system. Decimal
mode selector. Prints full-month
calendar for any month from 1901
to 2099. 3 key full access memory.
Sign change and percentage keys. 3
way power source. Dry batteries/
rechargeable batteries/AC mains
adaptor. 1%x32x6% 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) £22.85
'‘ML-71 Similar to above but credit card size (£27.95) £22.85

MQ-12 Credit card size with alarm, 1/10 second stopwatch and
full-month calendar display (£24.95) £19.95

Full details and iflustrations on request. S.A.E. or stamps, please

MASTER PACKAGE DEAL
CAS10 FX-501P and FX-502P
Programmable calculators

SEELASTMONTH'SETIFORA
GLOWING REVIEW OF THE
FX-502P “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
\éVhen you buy the 501P/502P and
-1

FX-501P +FA-1 + MP ONLY
£79.90

FX-502P + 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. Wo are never knowingly undersold and will try to
match or beat any advertised price providing the advertiser has
stocks

Price includes VAT and P&P. Send cheques, P.0O. or phone your ACCESS
or BARCLAYCARD number to:

i Dept. ET1, Beaumont Centre, 164-167 East Road
TEMPUS Cambridge CB1 1DB. Telephone 0223 312866
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battery. Similar to F-8C but with chromed metal case, s/s bracelet

Allthese
advantages...

® Instant all-weather starting
@ Smoother running

® Continual peak Eerformance
® Longer battery & plug life

® Improved fuel consumption
® Improved acceleration/top speed
® Extended energy storage

.Inkitform

SPARKRITE X5 15 a high performance, top qualty inductve
discharge electremicagvtion system designod for the elect
D 1Y world It has been tned tested and proven to be atterly
reliable Assembly onlytakes 1 2:ours and instatlation
even less due to the patented chp on” easy fitthing
-The superb techical design of the
Sparkritecircut ehminates problems of the
contact breaker There s no nusfire due to
contact breaker Lounce winctuseliminatid
electromcally by a pulse suppression
circuit which prevents the unit finmgg i t
ports bounce open at hugh R P M
Contact breaker nern s ehinyunated by
rechicing the current by 957, of the nonm
There s alsa a umigue extended dwae
circut which altosvs the cot o longer
penodof time to store its eneragy befors
cischargmgto the plags The umit inclide
burt mstatie ining hght systems function
hght and sesurity changeaver switch
WiIll weark all rev s.ounter s

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

THE KIT COMPRISES EVERYTHINGNEEDED

Die pressed case Redady dridled alununnam extruced

base and heat sirk, col mounting chps and accessories Al kit
components arespuaranteed for a perod of 2 yearsfrom date of
purchase: Fully thastrated assembly andhmstallation instructions are
included

Roger Cilark the world famous rally driver
says ‘Sparkriteelectronicignitionsystems
are the best you can buy.’

Sparhrive

HIGH PERFORMANCE
ELECTRONIC IGNITION

Electronics Design Associates, Dept. ETI/3
82 Bath Street, Walsall, WS13DE. Phone: (0922) 614791

Name
Address

Phone your order with Access or Barclaycard
| enclose chequeiPO’s for

e VAT and PP QUANTITY REQ'D.
X5KIT £1695 e
| ACCESS OR BARCLAY CARD No. Send SAE it brochure only required
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ELECTRONIC
TRANSLATOR

Jan 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
¥ 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 galloping 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? The 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 translator. 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 celis.

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
look 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

+ - x - = * $ 3 / =
KELEMENBONMPNONAN SN T2

VEVEWE xRV ZE - N 2
SR e

ST . EXT F/s ROT scH
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will flash ‘| am looking for . . .” on the display.

You can also access words by category eg pressing
HOTEL plus LRN will make BB cycie through words relating
to hotels. Pressing LRN again stops the cycling process and
you can translate the word you want.

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

simp[e four function calculation facility built in. It saves
carrying an extra box around.

Extras

BB has one or two luxury extras. |f 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 ceil. 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’, itis on display
at the ‘Challenge of the Chip’ exhibition at the Science
Museum in London until June. 51

-4

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 py
pressing the EXT button, you can use Brain-
bank as a calculator until the next time you
press the CLR button.

65



T T e
b k TERMS, VAT. CWO. Chegues etc payable to Graenbank Elecironics. Add VAT fo -~ "'z'mlm :ow‘a
reen an all prices a1 15% except wherc stated otherwise. Post eic: UK 30p [+5p VAT = | ’
: Greenbank Electronics dﬁ:u:nnu. Export: NO VAT bt asdd 30p [Eire). 75p (Ewrope] and £2.50 %:;;M FE] 1&
{Dept TIE) 92 New Chester Road, New Ferry . > Fiierh 62p
Wirrsl, Merseyside L62 5AG s {Pelys. universities. govi depts. sic can lelephese their orders ler immadiale et -4
(Tel: 051-645 3391) despaich on account.) P XU :Zp
x5
cMOS Thess cut prices for Amateur Users and x| Nota: industrial users — quantity 2048 04 392 ;:.x".. u_z
v P R M R A Poiues wxalae: Mygehy Wotorots, RGA P Buoe 0@ | amair B4
a4 . 26 0.1° Pisinboard
o # o 15 o2 T | ow aso | M D8 | o 7§ oo 392 strips]
- 001 17p :‘3“ o :: oA P N1 ] 45,0 £495 szw o
e : o o} oo 2= gix | &% £169 | Lo00m 282 | Rexe so
T o6 £1.05 prorgii P gy | I £1323 1.008 Mtz £3.92 eIy £1.56
001 S8t pror B pres cis | s 63 | 120m £382 | Tormioal pis £1.50750
e 048 u: o £261 £x 18432 Mt 382 VP £LAT
om 50p o8 £267 s £ 2,000 Mz £3.62 P dread 291
| oo s [ X8 W T | 8 s | zmneme 0323 | ogeiceomr s
LTI % GO 660 | Lemme €382 plr 4
s sl ey 218 P lmartion
- = oz 18 2 242 | 452 ci0ss | 2s00m £3.82 -
an Az £z s | 68 087 | Zesome ae SOLDERCON PINS
l l 014 B6p 054 €11 £348 654 £1.19 3,000 MK £3.62 100 58p 1000 £3.95
o & | ez o= e | 4% e | azmme oz
016 4Sp 17p 4556 T8p NS M 6195 OK. SOCKETS
o - :: :g;‘) 91p 4557 €386 4.000 My €2.90 8/14/16 pin
Two easy to use units designed for both 018 89%p o0 A #p 558 £L14 402 B £3.23 10p/12p/13p
the fessional and amateur UV-prom user. 4019 48p g iy o9 £368 4095 e 323 18/20/22 pin
. peo I co B Stp | 50 0 | cooume 02 1957209/ 259
Hoatatn 2 W e oam bl e e | coweme o | wnsee
@ Canerase up to 14 proms. 02 %p oo 118 €248 o2 53 1008 Mt an 30p/40p/50p
@ Special short wave ultraviolst tube. ) . . OZ‘! 20p o Py o 555 €158 4900 B¢ 09323 24 gin Zore
@ Erase time variable between 5 and 50 minutes in 5 minute steps :25 f:: o5 WS €133 4568 g.}: ﬂ::: ag sertioa terce £8.50
(preventing pver exposure which may shorten prom life). % f1s0 206 s7p 81p 6‘5‘; 70 50658 Mt €323 TWER iC3
@ Sliding tray carries proms on conduc.ﬂve foam. . _ 027 450 067 £3.00 5’: PR 1] S120 Wk a2 MESES/S56  29p/4%
@ Safety interlock switch prevents the timing circuit from operating 0% sip $ 22p 108 o nR R an =
and switching on the tube with the tray open. on 9% prct 2 Br | 62 e 6.000 Wz £323 (AN Wik chps)
S Ma s T on'’ indicat 0% 58p 458 76 [NCY 02 A 31306
@ “Mainson’ and “Tube On"" indicators. o 2 o1 21p f_|s‘u - o S e it g
9% Smamjlexiuredicase; ) o 0w LA cop | 48 am | esmme 32 Wes 2P
@ Complete instructions supplied. 03B u.: ﬁ;’, z:: £1.88 635 £1.20 7.000 Wtz 3.2
i i i oM £l g £232 1.108 % £3.23
Supplied complete with mains plug and !Iex. o5 o «rn 5p g:lg :550; (23 T o m;g m".
Model Uv141. Price £77.70 l‘&? E.: :n g: £1.08 8 E6.95 7.86432 Mz gu S peime .:"'
. . . ! 1.75 8.000 Wz .23
Also available without timer as B 008 ::; ;:. :l‘: ot el B :g :} %g‘-) :‘;ﬁ
3 : om £245 4 ST 323
Model UV140: Price £61.20 s o | 28 T G L o BT
. - DL-TOAE/ TOTE 85p
PROM WASHING: 50p each prom 74c o e 1% ; can ::1“‘;: g:g l~1ﬂE/g g_:
l 14085 £0.29 Sdp W1 £AM4 OL-MTE/ R
" COMPUTER BOARDS T | e op | nm o | omm an | QS R
5 14002 e £433 96p 4029 £11.83
The following s an extract from our leaflet ref. "MP4’, which is svailable et ;:: e > 0w | e Tes || oows B UID CRYSTAL
ey 1). S 678 | B0 (L g DISPLAY
free on request (s 9'' x 6'° SAE helps, but Is not sssential). See 74008 24p 74083 3p i e 140 M £3.92 * Qigits 40 pin CIL
Microgrocessor section to the right for board prices. . O 2Up T4C95 £1.84 t;-lg g E1p 1631018 Wt . 405" Oigis mu -
For many people the wide choice of m 'S now > 2 nC4 141 U7 (1P -3 £7.1 :ﬂ 16.000 W& e .
difficult choice. To understand any particular micfoprocessor in depth a 14020 24p naw  £d2 £141 m' h lg 18.00 Wiz 323 =T
development system is aimost essential, however in the past to understand UG 24p UCI151 £2.46 £1.90 821 £4. 16432 W 323 X cmsu
more than one several separate development systems have had to be R 24p 1‘;";7 £387 r,ﬂ: 83C29 ::g 2000 ¢ 35 a&;gr gsg
chased 4042 T4C1 220 g 8030 9 s
#; reason that separate systems, one for each processor, have been necessary 74048 CI’.g AC160 £1.10 U2 £3.66 2&3“1" gg WX 50362 /50366 Efﬁ
1s due to the fact that individual microprocessors have their own individual 73 Sip G181 E1.10 40923 €373 77,648 Mt e M 1444000 €10
features: in One case to access memory a separate read strobe an:\d vgme st_robs CH 56p U182 €110 1“824: TBA lm ey e
is required, in another o ‘read/write’ line is used In combination with a uCE  SAp 40183 £1.10 T4CHT5" £4.04 @0 .t 3 SIX DECADE
r combined strobe called 'valid memory a:dressda;wdr l:’:l"? ﬁmg‘ry":’:; S — oD U:ﬂ - m/:’:’[ms ars
5. the same address bus can be used fo > 1
g:\opc:ls/ssslput ports’. under the control of 3 ‘memory request’ or an 'onuum s \N chH 118.000 Wz €123 W 50398 /9 £6.20
“input/ output request’ control line. , o ceutar MU E36 UHF CA3B MODE Psus :
Naturally; il a development system takes advantage of any of ihe ParIl Visien Modualer  £250 || AC5221S Se/10A remets sanss £63.25 _—D AT Note: in this section all data books
|unique teatures of any particular microprocessor, this makes it more d:fficult to 22T 0, CA 36 it A 82215 Se/5h +12v/ 1A ~12v/ 1A are subject 1o 0% VAT. For postage
graft some other unrelated microprocessor onto the same bus at a_mev date. Nodaier i Tha 5 £78.90 e Tarms” 2 10p of page.
IlA Universal Micro System provides a basic bus structure on which any one il m“m‘i A R221S 13 21 Wt sise —50/0 1A 113 poge Eleciramic Prajects bidax 1217
ficro-processor can be connected. The system uses a CPU (Central Processor g‘mﬂ oo ik £84.30 Tynesise Libracies €150
Unit) card which is separate from the rest of the system, and this allows the ol unuh‘:zui Typically 0%  efficienl.  Oims. c550 puge COSMOS Uatabosk LA 495
same memory and interfaces to be retained when a different MPU is used. L 8 4 X BYY <31 poge A Gulde ln SC/MP Programeing’ by
The basic system bus conslsts of data and a::drt:)ss b:)*s ﬁ":";"":\'l‘g(;as“":: ' Or. Drury (Komiros) £3.75
d bes. By locating the data input (Keyboard) and outpu! y ]
:n;::;ospxe |¥\en su’:hgchips as the BOB0/Z80 family, which normally use M CROPROC Es so R s IMTERFAC ) g}: x;:&bﬁ-ﬂl:‘-]“ r;?.'.
input/ output ports. @N now be used without any fundamental change to the 5800 #11896/6/7/8 [1F. ] Data for 4116 (Mextak) s0p
bus {and as a banus, users of these MPU's have all the ports entirely free for 5800 WU 5% 75491 LED driver z o poge oty for ME 4118 259
their own purposes). . N BOARDS 6802 MU e 2 16-sagn dats for IMS B154 358476504 (Natiesal)
The range of p.c.b. s includes boards tg implement » memory-mapped VDU 114 £ 29 om Shrogest, ol x o 2 M3 a% 20 page o o SCIME B z
cassette imerface. keyboard interface, PROM programmer. and 2 number o with goid patad odga con S8A10{128 3 & AAN] arn 8126 <100 page COP 1002 WPU Uses Mansal [RCA) 450
RAM and ROM cards. All the cards are of International Size T14 x 203 mm - 820 6821 MM f1e8 MOSTEX YOU BOARD 45 poge Fiusd Pein! Biwary Aditemetic Roatimas for
(4% x 8") exceptor the larger power PSU A power supply card. This latter Settorsd SC/WP CPUET.95 850 A vAB-2 £125.00 0T £4.50
card igsized so that it can be bolted to the side of a standard 4*' chassis module /M Pratsboard WCE0%0 un‘. Controfier: I.Il:l" <31 page Fioatiog Polnt Arithmatic Restints for
which is then compatible with the other cards. The cards have a standard 30 C°U card €150 - Thempesn C8F 3F.{06384E ;“- COSMAC sings axcledod) £4.50
43.way edge connector. with one position used for polarisation. VUA) s )} E750 652 £12.00 AY-51013 VART TR 1602 an £43 page COSMAC MPU Pradect Sanis (ACA} T5e
We do not propose to defend the (relatwel_y) small number of bus connexions g £750 6520 Mk NS5-10134 €15 pags COP 1002 eairuction Summary 25
(42), against such standards as the ‘100" 100-positior bus. The 5-100 bus. Wit trse) E795 AY-310144 I'.ES.: C70 poga Undorsiaséing CHOS: NCA) €150
as it originated In America. is bigger and better. itie ore expensive. Inthe EPROM Progr smmer COSMAC 182CE AY-31015 o 1 puge COSMDS Pocket Selectinn Guide (RCA] 2
same way, a Ford ‘Granada’ is bigger and * ord ‘Cortina’, but it 783 7.95 COSNAC COP 10C2E eyt CRAR. GEIL KEYROAR ¢21 Jage COSMBS Digttal Mtogrsind Cirtaits (ICA] 758
doesn’t mean a Cortina isn’t good va* . W0ws - it may even A4 PROM beard (52043 0P 1964 €128 N ﬁﬁlllmllﬁ/ﬁ 350 _._ = "TA;E T
be berter value! e o STATICS £50n3] < EVISED 798 DA' 495
The Internationat Size ~~ \ ‘\ st ‘307 19 rack & PROM beard (27088} 2101-256 :7_'25 LIL] [:':_g The comtonts of this data pack have chasged. it new
systems. Thesa s’ and a variety of 2MD2—1Kx 1 cloe SR o 5,95 includes dats Is Devad voismes. o8d alse ¢
modules = “ cOf,  uSlomising thorr 25 AN board 21020) 1K 201125654 g7 MOSZES (e bapmrca TR @ microprocasars 83 Wl A
o \} ‘\ wey -,\(" s the firm ‘R.S. 20122561 4 f225  DOMT3CAB/ 9T caeest b supplind saporatuly. 3 we are Torced 1o bry
. Wikt e\ U & M baaed 21143 1K 2-1kxd oy NEER e e g compite. Conlens
c\® 43 aot WD L 21L-1Kx 4 £330 <2T5-page 180 Proge smeteg Manual
of 'y he purchaser X Tiny Basic for 260 .
oo of G TAE imbertacy .. £7.50 YKz o o £525-page Mcr scopuinr Companart Cals Book
O 08t T\ (18 (8% oy assembly mlerbes £7.50 e compati  £1850 X7 = <75 yaqe 190 Wcry Ruforonce Masss) [pociot 5iz6)
" 0% ok ° ) O 86V ge o computer PSU 5.+ 127, 8121 baary KMol dx <130 page Mcrocomputar Syalsms Daa Boek
W < (A3} W) ©® g vinuall Al OYNAMICS B 4 x 7708 £55 b
5 VO%ar Dot (20370 0% e (ot ! e WIS £35S0 PR WO £1485 0 pape B (1 DR mery
The oW 0% \\‘“*¢e° 0ot anesias  ent vou FoU b St2y bead 4.9 WCABIOK S0 E6.95  FIRNZSAM M5 | ot Cartoens petie
o 20P ”16 .“‘o“ ““ec p c© boa po] s will be Further dotalls o reguast MK 4816 2K x 8 £30.52 wTBUE (1 x 5204) nt: gy  lover) [Matrix Pross| £2.00
m S d‘o\ﬂ“.‘dgd c® Ag'v‘“‘pﬂfe‘ 50° =::'ng: 0 5204 mu: !!IASAIL!luo.so XITRUG. =1| 2 2108) ::::’ [ Hame ors: 29 queston 186 Answors,
indeen  “py01 g 8 & e o coTq e oB¢  croi 780 CPU 24z) 9.9 7mBIKed €6.75  §C/WP WMitiss W 1 Harkars by ick Dy 10kithivm] £8.70
pe aov®, W el o9 your I0-CTC (2% Mk ES.9%  \716/2516 2 x 8 single v {11 2708, £19.00 | 175 page Homs Campetore: 20 Questions and Asswars.
0";9‘:' 500 7 pey LLNE\4 A c’,\" 9 180910 R4z £5.00 £23.50 YOLTAGE | Voi. 2: Saftware by Rich Oidstay @ilith €495
x mse'm.\ “‘od;“‘dqeﬂ'\’e\‘ as o® ot [ \“\0’ the W‘:L":‘ ;ﬂuﬂl l]'lill o £€47.00 REGULATORS | <175 poge Home Computers: Bugsnesrs Glassary and
. o\ ¢ W us e awy Elips. 7805 9 Gade by Miller 3nd Sippd (DiNitiam 95
::::g;r::!- we 0'““0\‘ C & "oeﬂ % Q +VAT) a5 €1.08 <104 page 8080 Maching g9 Programming fer
obsolete ovi 90\‘“ we 10 tof e %0 SC/MP 1L RAM1/0 UV PROM ERASER 12 7p beginnars. by Roa Saators (iiithivm)
ravebeenpr. g @8~ (0 ol 0%, PAAE et ] w140 £61. 12 £1.08 225 pags Uniarsiamaimg Commiar by Paat Chirtian
e whien L 8 o° ‘ad@:‘,m’ y 9(\50 o \o° IS 8154 RAM 1/D al €270 1M £5.61 Diiriony £
Otenfineselca wot TN Sl qned ut £°° e W21 78p | TMST  40p | TMSIZ  60p | JuSI6) €108 | mus2) £2.36 | TAS28) £1.92 | 7us3n  £1.60
docoting. Anes 3 N st and 74LS WS A% | TusT  aop | 743126 60p | TMSIGA €114 | PS4l 232 | ASZOD €128 | 7483 £212
mouiaor o g2 g Z gh0F Lyg ¥ ot alread WS 2p | MR cits | jsi%  sSe | Tasiss Miszz £232 | TASEH E£F28.| JASIE  g184
‘Input/ Output Re N A -ves not already 4500 14p 1 50 £2
G o o° ) 27p | 741885 48166 €225 | TSz €232 | M7 €185 | MMSI 215
rave this facitity. €9 g € ) mso1  ap | Tase 4 118 5136 SS0 €170 | TS7E E168 | 745384 86p
Ot course we know ﬂo‘ 1N ..v would faint clean away at TAS®R 16p 4833 39p | TusS% 43p | 3138 BSp | 48170 £2.88 | TMSZM4  £). a0
oo A i i d circuit TMS3T  Mp | MLS®  e0p | TMSII  #Sp | MISIT3 €105 | TS5 £2.70 | JMS324 £240 | 741838 86p
the thought of cutt  1\GB" s, adding extra integrated circuits usm  tep 4 : 74535 €290 | A0 £2.30
and bits o wire In th '3 . above. but it is not for these people that TSM dep | TMS® 3% | LSS £)04 | qagls €108 | TuSI4 €108 |7usadr €190 | TaSHS GEOU | TSR
this sort of system ha signed. We would like 10 think of this system as TUSE  20p. | TASA  ZBp | TAS®  m9p | JALSIT £1.70 | 748178 €110 | 7usyis E£LS0 | BUoen (ol | i 2
basis on which you van build your own personal design. perhaps as an ;“5“3 g: ;m 3 ;xﬁ: [m ;ﬁ:: “,;; ;ﬁ}:} s: }:ﬁg? E:: WSHT £148 | Tasio6 €215
h 1 *Veroboard’ or etchi rown peb's 4509 2 i o
?F“:r’x’r::“;cl:;n: ;.:: gn o:l'l‘l’n: :; eag;\z:rd‘ r.‘v? 'L‘?.? . Aﬁno‘ﬁ‘;;n we have in mind WS 20p 741548 gg ;ﬁ% cu: ;u,?g :17% ;:tg::(lu g : ;gzzss:; 3:: ;uslmta %Zl: ;ﬁ:gg ég:
ic f e.g. high huti ics, floppy Tasn 2p Tase  £1.20, JALS} 5 . .
e uwmnﬂ he h-densit( %AMgcard:_ programmabie VDU 141812 23p iS5l 24p | TASI9  S5p | qAIS155  96p | 7TASI®Z £1.30 [Musose £1.46 | TALSISS EZ28 | 4845 (150
et e (bt nd ators etc.) we prefer 10 keep WS 3mp | S ZBp [TUSIIZ S5p | msis  %6p | JASIG E1.30 ey €160 | JASWS  ESp | MiSMr f1.44
formats, colour displays, Light pens. sound generators etc. " W3 sop X 50 | 836 W5p | MM £180
i . W5157 6p | 748194 €£1.66 | TALSZH1 E4.50
quiet about them unti they actually exist. All of the cards described actually LS4 TSp 141355 [‘3; TSI TMSI% €136 |7iooss  5op | AT S5p | Jasses £im
exist, and at the time of writing (September 1979) most are in stock. (We plan SIS 30p Tase3 £ S0p | 745158  96p - 74538 b e
it 50 they are all in stock. but people will insist on buying them. without caring s 20p | 4T3 :? ;ﬁ:g %" ;ﬁssm ug'u ;ﬁ:g g'g #‘Lﬁ;} 5"53 JALSYI3 EMBO | uSHT0  £2.48
l ‘what havoc they wreak In our stock controlih ;ﬁg z: ;:g‘g u: e, .P’ L . z T e |2 on | Tasme euss )
T T 3

66 ELECTRONICS TODAY INTERNATIONAL — MARCH 1980



PROJECT

HEATER CONTROL

A hyper-efficient circuit that can be used to give automatic precision cont_rol
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
to 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 to 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 femperatures 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
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power to the heater. The switching
action is synchronised to the ‘zero
crossover’ points of the mains cycles
and consequently causes virtually
zero RFI 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.

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
to a large (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

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980

to the case base-plate via stand-off
insulators.

The remotely-located sensor/
control board is mounted in a small
(26mm 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, plugh
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NOTES :

Q1 IS 2N5574 (15A, 400V)
1C1 IS ICM 7555

1C2 IS CA3059

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 comiplete 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 RV1 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

! power is regulated. You can overcome
. this problem by either disconnecting
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the lamp or providing it with an AU 5 6
independent connection to the mains
input terminal of the controller unit. ETY, Fig. 2. Q1 outline
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PROJECT: Heater Control

l a s
PARTS LIST [—.{_— T4 —]

Resistors -
Rl 15k G;f\l‘]{——.— — bis o v
R2 lkO it NEUTRAL TO OU?P&I?ZSOCKEY 1] HEATSINK
R3 33k @ - y. -
R4,5 47k ) )
Ré6 22k SW AW,
Potentiometers ﬁ T1 « NEUTRAL INPUY
RV1 22k 0.25W horizontal ez |

preset G 3 | ot wals s & ]
TH1 VA1055s | l T” , l
Capacitors !  corant 10t
Ci 100u 25V electrolytic , ¢ e — ’
C2 22u 25V electrolytic BUYLINES .~
C3 10n polyester C280

TRETIpS The case chosen for the Heater Power A B

Semiconductors Controlier was obtained from CSC Ltd
IC1 ICM7555 (see below for address), order as
IC2 CA3059 DMC-1. @
Ql 2N5574 (15A 400V) The CA3059 IC can be purchased /Y1

‘ from Marshall’s, all other components
Miscellaneous used are readily available from major

13A MK socket, 3pin plug + socket,
%” grommet, % grommet, Vero
potting box order code 202-21025K
heatsink 100mm x 65mm.

stockists that advertise in this issue.
CSC (UK) Limited,

Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ
Phone {0799) 21682.

L -

Fig. 3a (top) Component overlay of main
control unit.

Fig. 3b (above) Component overlay of
remote sensor.

WEST HYDE CASES FOR E.T.i. PROJECTS

Soil Probe (July 1979) Order Code BOC 410

Bench Ampilifier (August 1979) Order Code WEC 801
Audiophije 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 BO-page catalogue and price list
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WEST HYDE

WEST HYDE DEVELOPMENTS LIMITED, UNIT 9, PARK STREET INDUSTRIAL ESTATE. AYLESBURY, BUCKS. TEL: 0296 20441
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DOOR TUNES £17.13 + VAT >

Waddingion’s Videomaster annountce 8 doorbeil that doesn't
go Brrringgg. Ding-Ocng ot Bzzz. Instead it plays 24

you select for your mood, the season or the visitor you are
expecting 1o cell. Door tunes is not anly great fun and 8
wonderful ice breaker, but is also very functionslly end
beautifully designed to enhance your home. There is
something for Christmas, something for your continental
visitors or your relations from the states, and even
something for the Queen. Door tunes is easy to install and
has separate controls for volume, tone and tempa.

PROGRAMMABLE £29.50 + VAT,
COLOUR CARTRIDGE T.V. GAME.

The TV game can be compared to an. sudin cassette deck
and is programmed to play & muhilude of different games
n COLOUR, using various plug-in cantridges. At lang fest 8
TV game is avaslable which will keep pace with impraving
technology by allowing you to extend your library of games
with the purchase of addiional cenridges 8s new games
are developed. Each cartridge contains up Yo ten different
action games and the first canridge comaining ten sports
games is included free with the consols. Other cartridges
arg currently available 1 enable you to piay such games as
Grand Prix Motor Raoing, Super Wipeout end Stint Rider.
Further cartridges are 10 be released later this year,
indluding Tank Battle, Hunt the Sub and Targer. The
console comes complete with two femavable joystick
player controls to enable you to move in 8l four directions
{upidown/rghtileft] and built into these joystick comrols are
ball serve and target fire buttons. Giher features include
several difficulty option switches, sutomatic on screen
digttal scofing and colour coding on scores and balls.
Lifelike sounds are transmitted through the TV's speaker,
simulating the actual game being played.

Mo d b ington's Vi

and

quaranteed for one year.

STAR CHESS - £56.08 + VAT,
PLAY CHESS AGAINST YOUR PARTNER.

using your own TV 1o display the board end pieces. Star
Chess is 8 new absorbing game for two players, which wil
interest and excite all ages. The unit plugs into the aerial
socket of your TV set and displays the board and pieces in
full colour for black and whitel on your TV screen. Based on
the moves §f chess 1t adds even more excitement and
interest 1o the game. For those who have never played,
Ster Chess is @ novel introduction 10 the classic game. of
chess. For the experienced chess player, there ere whole
new dimensians of unpredictability and chance added to
the strategy of the game. Not only can pieces be taken in
conventional chess type moves, but each piece can also
exchange rocker fire with its opponents. The unit comes
complete with 8 free 18V mains adaptor, full instructions
and twelve months guarantee

CHESS CHALLENGER - £86.65 + VAT,

PLAY CHESS AGAINST THE COMPUTER.

The stylish, compact, portable consoie can be set 10 play at
seven different levels of abilny from beginner 1o expert
including“Mate in two" and “Chess by mait”. The computer
will only make responses which obey international chess
rules. Castling, on passant, and promoting 2 pawn are all
included as pan of the computer's programme. It is
possible 1o enter any given problem from magazines or
newspapers of alternatively estabhsh your own board
position and watch the camputer react. The positions of all
pieces can be verified by using the computor memary recall
button.

Price includes unit with wood grained housing, and
Staunton design chess pieces. Computer plays black o
white and against tself and comes complete with 8 mans
adaptor and 12 months quarantee

OTHER CHESS COMPUTERS IN OUR RANGE INCLUDE
CHESS CHAMPION — 6 LEVELS £47.39 + VAT.
CHESS CHALLENGER — 10 LEVELS — £138.70
+ VAT.

BORIS — MULTI-LEVEL TALKING DISPLAY
£163.04 + VAT.

CHECKER CHALLENGER 2 LEVELS £43.00 + VAT
4 LEVELS £78.00 + VAT

The draughts computer enables you to sharpen your skilis,
improve your game, gnd play whenever you want. The
computer incorpbrates @ saphisticated, reliable, decision
making microprocessor &s its brain. s high level of
thinking ability enables it to respond with its best counter
moves fike a skiled human opponent. You can select
offence or defence and change playing ditficulty levels at
any time. Positions can be verified by computer memary
recall. Machine does not permit diegal moves and can solve
set problems. Computer romes complete with instructions,
mains adapator and twelve months quarantee.

24 TUNE DOOR CHIMES

different classical and popular tunes, It will play the twne §

CHESS COMPUTERS

DRAUGHTS COMPUTERS

ROAD RACE - fB87 + VAT,

Grand Prix motor racing with gear changes, crish noises
SUPER WIPEOUT — £9.17 + VAT.

10 ditferent games of blasting obstacles off the screen.
STUNT RIDER — £12.16 + VAT,

Motorcycle speed trials, jumping obstacles, leaping various
tows of up to 24 buses etc. :
NON-PROGRAMMABLE TV GAMES ’

6 Game — COLOURSCORE Il - £1350 + VAT. !
10 Game COLOUR SPORTSWORLD £22.50 + VAT.

ELECTRONIC CHESS BOARD TUTOR
£17.17 + AT

A special bulk purchase of these amazing chess teaching
machines enables us to offer them at only £19.79 less than
half rec ded rerail price. The el ic chess tutor s §;
3 simple banery cperated machine that can aciually teach
anyone to play chess and improve their game right up 10
chempionship level. This machine is nat only for total
beginners but aisa for established players wanting to piay
berter chess. Unit contains the electronic chessboard with
32 chess pieces, 3 64 page explanatory booklet and 8 set of
32 progressive pragramme cards including B beginners
cards. 16 check mate positions, § minigture games, 5
openings, 3 end games, 268 chess problems and 2 master
games.

PLAY DRAUGHTSICHECKERS AGAINST THE COMPUTER _

Caflers welcome at our shop in Welling

" FOR FREE BROCHURES — SEND S.AE )

For FREE illustrated brochures and reviews on TV and chess games please send a stamped addressed envelope, and staie
which particular games vou require information on
demonstrations dally ~ open from Sam-5.30pm Mon-Sat (8am-1pm Wed)
To order by telephone please quote your name, address and Access/Barclaycard number.
Postage and Packing FREE

AJD DIRECT SUPPLIES LIMITED, Dept. ET3 102 Bellegrove Road,
Welling, Kent DA18 3Q0. Tel: 01-303 3145 (Day) 01-850 8652 (Evenings]
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Microcomputers are coming - ride the
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 3eries 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

{1t 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
effectively, paying proper attention to spelling, punctuation, and-
format.

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:
A5, 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 look 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.

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
A4 size - and serves as an introduction to the subject of digital
electronics. Everyone can learn from it - designer, executive,
scientist, student, engineer.

Boct)k 1 Binary, octal and decimal number systems; conversion between number
systems.

!Bycl:;lok 2 AND, OR, NOR and NAND gates and inverters; Boolean algebra and truth
ables.

Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates.
Book 4 R-S and J-K flip tiops; 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:

WORLDS
147 Yeache

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

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
...... A.N.S. COBOL at £4.40
.. .Algorithm Writer’s Guide at £3.75
... .. .Digital Computer Logic & Electronics (4 books) at
£7.00
..... Design of Digital Systems (6 books) at £11.50
...... O-Level English Language (3 books) at £7.00

I enclose a "cheque / PO payable to Cambridge Learning

Enterprises for £. . .

Please charge my "Diner’'s Club/Access/Barclaycard/Visa/

Eurocard/Mastercharge / Trustcard Account No. . o
. ("delete where applicable)

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 paratiel adders: processors
and arithmetic logic units (ALUs); multiplication 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 5 Structure of calculators; keyboard encoding; decoding display data; register
systems; control unit; program ROM; address decoding; instruction sets; instruction
decoding; control programme structure.

Book 6 Central processing unit {CPU); memory organization; character
representation; program storage; address modes; input/output systems; program
interrupts; interrupt priorities; programming; assemblers; computers; executive
programs; ‘operating systems and time sharing.

Signature.........................

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.

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.

FREEPQOST. St. Ilves, 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

g 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 shall 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-all 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

/[ \

TUNER IF

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 withlesser
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
possible! Please DO NOT attempt to twiddle anything before the
intercarrier trap you will only regret it and that’s a promise.

VOLUME

_l

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
r_ather 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 below 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

studio environment a filter is used to remove SIS for.

in§ertion in stqdio_monitors. Itis removed at the transmitter
prior to encoding into intercarrier sound for normal broad-
cast.

| EXTERNAL
1:1 { LOUD SPEAKER

o DHME =

1:1ISOLATION TRANSFORMER

Fig. 2. Connecting an external speaker 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
animpressive 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 MHz 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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complete tuner/|F/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, let 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 twiddler.
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 volts 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. If 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,»
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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 decoder by 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 Ik
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

SR o e eoos LUT HERE
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IDEMODULATOR |
y |
i —
MAINS J j
ISOLATION ! i
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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.

| -—u—«%»——f
EHE::T%W

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 your 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 imped-
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. .

11
MAINS % mé 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 level 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 will 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.
On the 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. |f
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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ETIPRINTS are a fast new aid for pro-  ETIPRINTS are made from our original
ducing high quality printed circuit artwork ensuring a neat and accurate
boards. Each ETIPRINTS sheet con- hoard. We thought ETIPRINTS were
tains a set of etch resistant rub down such a good idea that we have
transfers of the printed circuit board patented the system (patent numbers
designs for several of our projects. 1445171 and 1445172).

PARTS LIST

Shown below is the listing for Earlier sheets are available,
the last year's ETIPRINTS. ring Tim Salmon for details.

026 Motor Speed Controller 033 LED Audio Display (2 boards) Aug 79 036D. Power Switch Nov 79
(2 Boards For Controller) (topside pattern) Selector
Battery Indicator July 79 Bench Amp (double sided)
NICD Charger

037A Encoder Dec 79
double sided
027 CCD Phaser Project 034 Cable Tester Nov 79 ( )
Rev. Monitor Book Reaction Tester 037B Decoder (top side) Dec 79
Seven Speech Compressor
Preamp Power Supply 037C Decoder Dec 79
028 Race Track, Spirit Level Project Rectifier & De-Thump (bottom side)
Egg Timer, Bongos Book Board
Bench Supply, Oscillator Seven Power Amp (2) 038BA Long Period Dec 79
{price £1.60) Timer
) Rain Alarm
029 Bass Enhancer Project 035 Oven Leakage Detector Nov 79 Touch Switch
Digital Freq. Meter (4 boards) Book Pinball Wizard Flash Trigger
Seven _ Pseudo Random
036A 3 x Dlsplay Board Nov 79 Noise Gen
030 ETIWET. Continuity Tester  Project Relay Activator
Metal Locater, Light Dimmer Book Points Controller 0388 Hum Filter
Ultrasonic Switch (2 boards)  Seven . ‘Dice
036B Data Dnsiributor Nov 79 Logic Probe Dec 79
031 Lone CZntroI Project (double sided) 038C Function
ouse Alarm (2 boards) Book ;
: 036C Train Speed Nov 79 Generator Dec 79
Torch Finder Seven Controller
o Track Cleaner & 039  Buffer
032 LED Auduo Display (2 boards) Aug 79 Electronic Pot Moving Coil Preamp
(underside pattern) {double sided) Process Controller Jan 80

W IT WORKS

HO
‘ <7
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 ETI Magazine) to

ETI PRINT, ETI MAGAZINE
145 Charing Cross Road, London WC2H OEE

INCP& P
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LOW POWER SCHOTTKY TTL — EX STOCK

Device Price Device Price Device Price

741500 13p 741585 gop  74l3174 65p

01 13p 86 36p 175 85p

02 12p 90 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 12 50p 221 100p

10 16p 113 60p 244 220p

1 23p 114 50p 245 .290p

12 25p 123 80p 247 100p

13 30p 125 30p 248 100p

14 40p 126 30p 249 90p

20 17p 132 50p 251 90p

21 21p 136 45p 273 165p

26 30p 138 75p 279 50p

27 15p 139 80p 283 100p

28 30p 151 45p 290 90p

30 15p 153 65p 293 100p

32 17p 155 90p 298 93p

37 20p 156 90p 352 110p

38 30p 157 70p 353 110p

40 17p 158 70p 366 50p

a7 62p 160 100p 367 60p

49 52p 161 100p 368 55p

74 33p 162 100p 374 180p

75 32p 163 130p 386 36p

76 - 38p 164 100p 670 180p

LOW PROFILE DIL SOCKETS BY TEXAS -

8 Pin . 8p 18Pin ... 12p 24 Pin . 16p .

14 Pin . . 9p 20 Pin . 13p 28Pin ... 19
16 Pin . .- 10p 22Pin ... 15p 40 Pin- ... 30p

VERO PRODUCTS VEROBOARD PCBs
Vero Wiring Pen (inc. 1 spool w:re) 248p 2‘5::)‘5” Lo . 65p
2XSpare Spools . . . 85p 2-5")‘3‘7“5 H o .. 54p
Spot Face Cutter .. .......... 96p 2.5"x 17" S 0 198p
Veroblock Breadboards . .. ... 283p | 3.75"x5" ... .. ._65p
3.75'%17"* ... ...... ... 280p
CALCULATORS

Texet 1500 .............. 375 Brain Wave . ... 770p
Texet 1800 . B 640p Trader . . Lo........ 900p
Scientific 2001 .. ... ... ... 725p = LCD 300 23 . ... 940p

TERMS
Please add 35p for P&P plus 15% VAT 1o all orders. Export orders no VAT but postage at -
cost. Prompt delivery on all orders. Cheques, POs, Money Orders to be made payable to:—

ROMANE ELECTRONICS

64 Newlyn Drive, Sale, Cheshire. M33 3LE
Tel. 061-962 2606

High Quality Electronic Musical In-
struments under the personal supervi-
sion of Specialist Designer A. J.
BOOTHMAN.

JOANNA 72 & 88 PIANOS
Six and 7% Octave Electronic Pianos with
unique Touch Sensitive Action as used in
the P. E. JOANNA, which electronicatly
simulates piano key inertia — a feature
not available in any other design. Build’
this widely acclaimed professional instru-
ment, for either Domestic or Stage use,
from our top quality Component kits.

six ocTaves — £184

7% OCTAVES — £208

P.E. STRING ENSEMBLE
The versatile String Synthesizer with a
fantastic sound at an economic price. Split
Keyboard facility with a range of impress-
e voices

COMPONENT KIT— £164

Back up TELEPHONE advice is avail-
able from the designer to supplement
the clear instructions included with
the above Kits.

P.A.'s — SPEAKERS —
CABINETS

Urnits can be supplied to add to the
Component Kits, including Domestic or
Stage Cabinets and portable tubular legs.

NEW —
ELECTRONIC ROTOR
Two-speed organ rotor simulator plus a
three-phase chorus generator on a single
PCB (B*'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 F-F £37.00

88 NOTE Ac £45.00

All Keyboards are easily cut to provide
your requlred length and compass. Quan-
ity 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)

CLEF PRODUCTS (ELECTRONICS) LIMITED 27,

16 Mayfield Road, Bramhall, Cheshire SK7 1JU. 061 438 3297

ﬂ

‘MUSICAL ALARM/
CHRONO WITH 2 TIME ZONE

* B digits complax walch with
chrono, musical alarm,
allernate lime zoms with
backlight

Alphanumeric display ef
day-of-wsek In three langu-
ages: English, Freach and
German [selected by user)

MEN'S
QUARTZ LCD

15 functions telling hours,
mins., secs., month,
date, plus back lighting,
auto calendar.

Accuracy guaranteed by
tuning fork quartz at

»

32768KHén|y # The chronograph, alarm and
time zones can be used
£695 simultaneously, the flaghing

fiags remind of alf the run-
ning modes.

* When chrosograph counts
more than one hour and il is
stopped, then the display will
show hour, minute, second,
hundradth alternatively.

£24.95

inc. VAT P&P -
[ B R R B 8 &0 I 0 a1

MEN’S
LCD ALARM

with Snooze
24hr. " Alarm”’

* Hrs., mins_, sec., date,
month, day of week
plus back light.

# 6 digits, 3 flags, plus
continuous display of
day and date or

(inc. VAT P&P)
Same day despatch

LCD CLOCK

—5 functions LCD car clock with back lighting

b —4digits display for month, date, hour, minute and
second.

—Automatic month update for 4 years’ operation.

—Simple 2 switch display and setting.

—Less than 1 cm. thick, mounts in, on or under seconds:
dash in minutes. * 12-month

—Can be used as table-clock by lifting the back guarantee
upport. Only

—Bright black digits. easy to read. £I I .95

£9.95

including VAT P&P
r % %ot AR R R Al Al R R R AR R R

LEZ7TRONICS LT

12 Little Nevvport Street
London WC2 7JJ "otasr 4910

{inc. VAT P&P)
Same day despatch

S Y I IS SRS R e

L 2 -2k b 4 08 O 48 ¢

AR AT AAR AAAARAA A A A A AR AAA AR A AR AR

LADY'S
5-FUNCTIONS
WATCH

Gold/silver colour
finish

* Hours, mins., secs.,
month, date, plus
back light.

* Cocktail style

* 12 months’
guarantee

Only

£12.95
(inc. VAT P&P)
Same day despatch

MEN'S
“ALARM”
CHRONO

Hr., min., sec.. day
date. month. B/light.
* 1/10 chronograph.
Lap time.
¥ 6 digit plus day.
* 12/24 hour option
* Month, date/date
month
* 10mm thick.
Only

£18.95
(inc. VAT P&P)
Same day despatch %

R RR R A RER BB R BER RN RERN

LADY'S
5-FUNCTIONS
WATCH

* Hours, mins., secs.,
3 month, date, back light
I * Stinless steel Bmm

thick.

Only

£9.95
{inc. VAT P&P)
Same day despatch

I B B R B S5 EE S

MEN'S
CHRONOGRAPH

# 6 functions telting hr.,
min., sec., month,
date., day of week,
plus back light.

* Auto calendar

* 1/100 of seconds
counting upto 1 hour

* Time lapping to treeze
the time with con-
tinuous timing.
12-month guarantee

Only

£10.95
(inc. VAT P&P)
Same day despatch

IR R R EERIE DR N DB 000 NSNS S

Payment can be made by sending cheque or postal order. Write your name and address
and order details clearly. All products carry one year guarantee and full mohey back
10-day reassurance. Battery fitting service is available at our shops. All goods are sent by

first-ctass post.

Shop open 7 days per week, 12 noon to 8 p.m.
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11 EOOK SEEVICED

How to order: Make cheques etc payable to ETI Book Service. Payment in sterling only please. Orders

should be sent to: ETI Book Service, PO Box 79, Maidenhead, Berks. All prices include P&P. -
— 1 I m

F—BEGINNERS : ' LOGIC '

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

Logic Design Projects Using Standard ICs J. 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

Understanding Electronic Components Sinclair £4.10 R. M. Marston £3.95
Beginners Guide to Radio King £3.35 Understanding CMOS Integrated Circuits R. Melen £4.00
Beginners Guide to Audio Sinclair £3.35 Digital Electronic Circuits and Systems R. M. Morris £3.50

MOS Digital ICs G. Flynn £5.10

—COOKBOOKS?

[ 1y Typemritrs Caokioor 6773 “~TEST INSTRUMENTS

CMOS Cookbook £8.20

Active Filters £11.30 The Oscilioscope In Use Sinclair £3.10

IC Timer Cookbook £7.50 Working with the Oscilloscope A.Saunders £4.10

IC Op-Amp Cookbook £10.00 Servicing with the Oscilloscope A. King £6.50

Video Cookbook £7.00 Radio Television and Audio Test Instruments King £6.80

TTL Cookbook £7.55

The Basic Cook £4.00 inc. p/p .

1C Converter Cookbook £9.50 :: OP-AMP S
- o . . .

A P ! pplications of Operational Amplifiers Graeme (Burr Brown )£8.30
r—' PLICAHONS 110 Operationai Amplifier Projects for the Home Constructor R. M.

Marston £3.95

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

Designing With Operational Amplifiers Burr Brown £16.65
Operational Amplifiers Design and Applications G. Tobery (Burr Brown)

110 Semiconductor Projects for the Home Constructor R. M. Marston g;fgmpCircuit Design & Applications J. Carr £4.00 g
£3.95 . d

110 Integrated Circuit Projects for the Home Constructor R. M. J
Marston £3.95 .

110 Thyristor Projects Using SCRs R. M. Marston £3.95 =COMIVIUNICATIONS

110 Wave Form Generator Projects R. M. Marston £3.95 Communication Systems Intro To Signals & Noise B.Carlson £7.50

Digital Signal Processing Theory & Applications L. R. Rabiner £23.80

FCOMPUT'ING & MICROPROCESSORS_A Electronic Communication Systems G. Kennedy £8.50

l-‘requency Synthesis. Theory & Design Mannassewitsch £23.40

What is a Microprocessor? 2 cassette tapes plus a 72-page book Principles.of Communication Systems H. Taub £8.10
£12.00

Beginners Guide to Computers and Microprocessors with Projects C. S i

Adams £5.70 Tl'lEORY

Basic Computer Games Ahl £5.25 . e —_

Basic for Home Computers A self teaching guide B. Albrecht £4.95 Introduction to Digital Filtering Bogner £10.20

Transistor Circuit Design Texas Jnstruments £9.35
Modern Electronic Maths Clifford £6.70
Foundations of Wireless Electronics M. G. Scroggie £5.00

Mlustrating 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 '—R E R E
Microprocessors in Instruments and Control R. J. Bibbero £12.60 FE NCE
Basic Basic J.S. Coan £7.80 Electronic Engineers Reference Book (Ed. 4) L. W. Turner £34.00
Advanced Basic J. S. Coan £7.30 Electronic Components M. A. Colwelt £2.60
Getting Acquainted with Microprocessors L. Frenzel £7.10 Electronic Diagrams M. A. Colwell £2.60 ]
Beginners Guide to Microprocessors C. M. Gilmore £4.85 International Transistor Selector T. D. Towers New update £8.70
Beginners Guide to Home Computers Grossworth £4.50 International FET Selector T. D, Towers £4.35
Beginning Basic R. E. Gosling £4.75 International Op-Amp Linear IC Selector Towers £7.50
gl%oprocessor Programming for Computer Hobbyists N. Graham Radio Valve and Semiconductor Data A. M. Bell £3.45
g Radio, TV and Audio Techni ]
Miniprocessors from Calculators to Computers Heiserman £5.00 = and Audio Technical Reference Amos £24.85
Microcomputers, Microprocessors, Hardware, Software and Appli- J
cations J. L. Hitburn £17.00 i
Basic Programming J. G. Kemeny £6.55 =MISCELLANEOUS

Microprocessor Systems Design E. Klingman £17.00

Intro to Microprocessors Leventhal £16.70 Electronic Fault Diagnosls Sinclair £3.20

Microprocessors — Technology, Architecture & Applications D. R. Integrated Electronics J. Milman £7.90

McGlynn £9.00 Pract_lcal Solid State DC Supplies T. D. Towers £6.20

Programming Microprocessors McMurran £5.50 Practical Trlap/SCR Projects for the Experimenter R. Fox £2.25
Interactive Computing with Basic Monro £3.65 | Printed Circuit Assembly Hughes & Colwell £2.60 4
Basic with Style P, Nagin £4.25 ‘

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 esgg Fallen behind recent advances? 1]
Basic — A hands on method Peckham £6.95 q
6800 Software Gourmet Guide and Cookbook Scelbi £8.00 Just starti ng out?
8080 Software Gourmet Guide and Cookbook £8.00 9
The 8080A Bugbook: Microcomputer Interfacing & Programming Need a decent referenc_e book?
P. H. Rony £8.20 v ETI Book Service provides an easy
8080/8085 Software Design Titus £7.60 £ . d
57 Practical Programs & Games in Basic Tracton £6.60 way of getting your hands
Microcomputer Primer M. Waite £6.50 on the n'ght title.

Your Own Compder Waite £1.50

Microprocessor/Microprogramming Handbook Ward £6.20 | /\
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METAL LOCAT

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

The design of professional quality

very much to themselves. This design

incorporates many of the latest tech-
niques 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.

Construction

The use of sockets for IC1 and 1C5 is
not recommended due to the in-
creased risk of leakage currents in the
push button circuitry. C12 is a very
critical component. its 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.

To keep the design as tidy as pos-
sible 20 way ribbon cable is used to.

connect the board to the controls. 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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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 thermal equalibrium is esta-
blished it will be needed less often.

Sensitivity

itis not necessary to set the sensitivity
to maximum to achieve the greatest
depth. Ampilification is so great that a
maximum setting may bring on in-
stability. Experiment intetligently with
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. Hf 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 disctimination

Connections from the PCB are taken to the top panel controls by 20 way ribbon cable.

is controlled jointly by the MODE
\coarse 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. t is possible to differentiate
between a can ring pull and a gold
ring, for example. However, the dis-
crimination control reduces sensitivity
stightly. 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 determine its likely
value!

Finally we ought to point out that in
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-
donS.E.1. >

No, we haven’t broken it. The two-piece shaft is telescopic, accommodating varying
altitudes of treasure hunter.
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Fig- 1. Circuit diagram.
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HOW IT WORKS

L1 and L2 are the Tx and Rx coils in the
search head. The signal to drive L1 is
produced by Q3 and associated compon-
ents which generate a sine wave of approx.
16 kHz. Part of this signal passes via C3
to the phase shift section which produces
a reference signal for the phase comp-
arator. When the VLF mode is selected,
RV1 (ground contral) and €4 provide
a variable phase advance of 0 - 180.

The suitably modified signal is squared
up by the precision voltage comparator
IC4b and applied to the gate of the phase
comparator IClb. Meanwhile, the signal

icked up by L2 passes through Q1 and

which amplify, but do not distort or .

shift the phase, and meet the reference
signal at IC1b.

The signal emerging from IC1b is a
DC signal upon which is superimposed
an AC component corresponding to the
phase coincidence of the reference and
received signals.  This is integrated by
IC3d and a portion of the emerging DC
signal is tapped off by the sensitivity control
RV4. This is further amplified by IC3a
and applied to the meter and, via D2, to
the audio gate IC2b.

Audio is generated by an astable formed
from the -remaining
comparator IC4a and, after being gated
by IC2b, is amplified by IC2s, Q7, Q8
and Q9. RVS is the volume control.

ICS ;and ICla form the heart of the
push button ‘tuning system. Part of the
voltage from RV4 is added to a voltage

' is unsta

half of the voltage .,

~ consumption,

determined by the position of the slider
of RV3 and applied to the source of ICla.
When the tuning button is depressed,
the normally high source to drain res-
istance falls and allows current to flow
through the FET and build up as a voltage
across C12. ICS inverts and buffers the
voltage to provide a DC bias for the phase
comparator. The change of bias at IC1L
in tumn affects the DC conditions at ICla
(via IC3d and RV4). In other words a
negative feedback loop is established when-
ever the tuning button is pressed. Within
a second or two the new DC levels settle

“down and the button is released. The

system is then maintained by the charge
held on C12.

The power supply to the audio section
sed, but due to the sensitive
naturo of the DC levels in the control
section, stabilisation is required there.
ZD1 provides a voltage reference for the
differential amplifier formed by Q4 and ‘
Q5, which control the series pass element.
Q6. R52 allows a small current to Q4 and
QS at switch on to ensure that Q6 starts
conducting. The base of Q4 must always
be at S0% of the stabilised supply (R48
=R49). This point is buffered by IC3c
used in the voltage follower mode to scurce
the V/2 supply. C21, C22 and C20 are
decoupling components. Special attention
has been given to cutting down the current
The control section. only
takes 5.5 mA and the sudio section less

‘than 2 mA when silent or when using

headphones.

SEARCH
HEAD

DIN SOCKET

Sw3

TO METER A 8 c

D E |
F G
(SEE TEXT)
Fig. 2. Connection details for DIN plug
and socket and SW3, 4. Note the tag
lengths on SW3, 4.

v

DIN PLUG

You’'ll need a driving lesson before you
commence twiddling with this control

panel.

NOTE: YELLOW WIRE NOT USED - CUT SHORT
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Fig. 3. Component overlay.
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PROJECT: Metal Locator

sw3
Fig. 4. Connections to controls on the : BLACK/BLK
front panel.

YELLOW/BLK

BLUE/BLK

GROUND
10k

DISCRIMINATE
™o

MAUVE/BLK

ORANGE/BLK

GREEN/BLK

| " BROWN/BLK
] AND RED/BLK

BLACK/AWH
GREY/BLK

BUYL

BLUE/BLK

\ GREEN/WH
e — Y L LOW/WH

CONNECTION DETAILS FOR CONTROLS,
METER. SPEAKER AND JACK SOCKET

BROWN/MWH

ORANGE/WH

PARTS LIST
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DD A .

Swilches any appli-
ance up 1o 1KW on
and off at preset times
once per day. Kit con-

- tins AY-5 1230 IC

T GEWEBNR._5*. o 57 LED display.

Mains supply. display drivers, switches. LEDs.

triac. PLBs and full instructions.

CT1000K Basic Ki1 £14.90

CT1000KB with white box {56x131x7 1mm)

£17.40 Ready-buiit £22.50

[ Huld 3

Based on the ICL 7106.

This kit contains a PCB res-"

istors, presets, capaciors, |

diodes, 1C and D.5" liquid

crystal display

Componenis are also in-

cluded W enable the basic

DV kit 10 be modified 10 a

single diode as the sensor.

Requires a 3mA 9V Supply
{PP3 battery).

) DISPLA
- 0132 Rad 0.3"cc
o with

0.1 Red 9p
0.1 Grose 12p
L il

T0p

.3"ca {pin com-
pelibie with DLTOT)
-0LB47 Red 0.8”ca [pin ¢

patibie with OL747) .. €1.80
DL8SO Red 0.8"cc [pin com-
Rectasgular 6 '0p  palible 50 .. £1.80
Rectongutar Yollew LED 2P 0L727 éwal 0.5"ca Res €1.50

Bpin
14 pis
18 ph
28 pin

Ya W 22 ohm.-10M E12 Series )
Pack of 10 (one value) 10p

. 10 Packs (10 values) 80p
1
400V Plastic Case (Texas)
3A 49p 16A  90p
8A s8p 20A  165p
12A 70p 25A 190p
6A with trigger 80p
8Aisolated tab 65p
ial 18
OMPO RE BRANDN
O ABOVE PR
3 OPOINTMEN
v 1

55% Timer 21p
741 Op Amp 18p
i, AY.5.1224 Clock ~ £2.60
AY-5-1230/2 Clock / Timer £4.20
AY-3-1270 Thermometer £8.20
ICL7106 DVM (LCD drive) £7.00
LM377 Dual 2W Amp £1.45
LM379S Dual 6W Amp £3.50
LM380 2W Audio Amp 80p
LM382 Dual low noise preamp £1.00
LM386 250mW low voitage amp 75p
LM 1830 Fluid Level Detector £1.50
LM2907 t.v Converter £1.40
LM3909 LED Flasher / Oscillator 85p
LM3911 Thermometer £1.20
M3914 Dot/ Bar Driver £2.10
MM57 160 (stac) Timer £5.90
“MM74C911 4-digit display controiler £6.50
MM74C915 7-segment-BCD converter 96p
MM74C926 4-dign counter with 7-seg outputs
£4.50
85668 Touchdimmer £2.50
59263 Touchswitch 16.way £4.85
TBAB0O 5W Audio Amp 58p
TBAB10AS 7W Audio Amp 8Sp
TDA1024 Zero Voltage Switch £1.00
TDA2020 20W Audio Amp £2.85
ZN1034E Timer £1.80

All ICs supphed with data and circuits. Data sheets
only

These KITS form useful subsystems which may be
ncorporated into larger designs or used alone. Kits
include PCB short instructions and all com-
ponents.
TEMPERATURE CONTROLLER/
THERMOSTAT
Uses LM3911 IC to sense temperature {80°C
max) and triac 10 switch heater PCB (4em.sq)
potentiometer, plus all other components included
with instructions.
500w £3.20 1Kw £3.50
SOLID STATE RELAY
Idesl for switching motors, lights, heaters, etc
from logic. Opto isolated with zero voltage
switching, Supplied without triac. Select the
required triac from our range. £2.60
BAR/DOY DISPLAY
Displays an analogue voltage on a finear 10-
element LED display as a bar or single dot. Ideal for
thermometers, level indicators etc. May be stacked
10 obtain 20 to 100 element displays. Requires 5
20V supply. £4.75
BURST FIRE/PROPORTIONAL TEMPERA-
TURE CONTROLLER
Based on the TDA1024 Zero Voltage Switch this'
kit contains all the components required to make a
burst fire” power controller or a “proportional
- I b

' . e
of an enclosure to be maintained to within 0.5°C

1 5KW £5.25 3KW £5.55
D TO 0 DO
0 ORD

FOR TTL, CMOS, LINEARS, DIS-
CRETES, PASSIVES, HARDWARE,
TOOLS, CASES, TRANSFORMERS,
ETC. CLOCKS, LEKTROKIT, BREAD-

BOARDING AND VERO DEALERS
BOOKS BY NATIONAL, IOR, BABAN!
SPECIAL OFFER LIST. ALL BRAND NEW. FULL SPEC.

DIL SOCKETS—GOLD PLATE

8pin ... 9p 28pin ... .. 27p
14gin ........ 11p 40pin ... 32p
16pin ... 12p 4013 CMOS 24p
18pin .. ... .. 15.5p 7401 TTL . ... .. 7.5p
22 pin 21p 4017 CMOS 70p
24 pin ... .. 24p 7447 TTL ... .. 75p

THYRISTOR 1A, 200V MADE BY ITT, TYPE CRS1 /20AF 30p.
BRIDGE RFCTIFIER 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.
TEM 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:

[
STEVE'S ELECTRONICS
15/17 THE BALCONY, CASTLE ARCADE
CARDIFF, CF1 2BU TEL: (0222) 41905
OR VISIT US AT THE SHOP— ) .
OPEN TUESDAY TO SATURDAY 9-5.30 FRIDAY 12.30-7
Mail and Official Orders Accepted

o %

005% at 30dB overload 20kHz.

any level

es clean top,

L marscses

CPR 1 — THE ADVANCED PRE-AMPLIFIER. The best pre-amplifier in the U.K. The
superiority of.the CPR 11s probably the disc stag
together with the high slewing rate ensur
tracking heavily modulated records. Comm

Following this stage is the flat gain/balance stage to bring tape. tuner, etc. up to power amp
signal levels. Signal 10 noise ratio 86dB, slew-rate 3V/uS. TH.D 20Hz—20kHz<.008% at

. The overload margin is a superb 40dB, this
even with high output cartridges
on:mode distortion is eliminated by an unusual
design. R.ILA.A_ is accurate to 1dB signal to noise ratio is 70dB relative to 3.5mV, distortion

F.ET muting. No controls are fitted. There is no provision for tone controls. CPR 1 size is
138X 80%20mm. 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 trom our REG 1 regulator board

X02:X03 — ACTIVE CROSSOVERS. X02 — two way, X03 — three way. Slope
24dB/octave. Crossover points set to order within 10%

REG 1 — POWER SUPPLY. The regulator module, REG 1 provides 15-0-15v to power the
CPR 1 and MC 1. 1t can be used with any of our power amp supplies or our small ransformer
TR 6. The power amp kit will accommodate it

POWER AMPLIFIERS. It would be pointless to list in so small a space the number 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. T1,D. insignificant, slew rate
limit 25V /uS, signal to noise ratio 110dB. frequency résponse 10Hz-35kHz — 3dB stability
unconditional, protection drives any load safely sensitivity 775mV (250mV or 100mV on
request), size 120X 80X 25mm.

POWER SUPPLIES. We produce suitable power supplies which use our superb TOROIDAL
transformers only 50mm high with a 120-240 primary and single bolt fixing (includes
capacitors /bridge rectifier)

POWER SUPPLIES

We produce suitable power supplies which use our superb TOROIﬁAg transtormers only 50mm high with a
120-240 primary and single bott fixing {includes capacitors/ bridge rectifier)

POWER AMPLIFIER KIT

The kit includes all metalwork, heatsinks and hardware to house any two of ouf power amp modules plus a power
supply. 1t is contemporarity styled and its quality Is consistent with that of our other products. Comprehensive
instructions and full back-up service enables a novice to build it with confidence in a few hours

PRE-AMPLIFIER KIT
THIS INCLUDES ALL METAL WORK, POTS, KNOBS, ETC
MODULE AND THE MC1{2} IF REQUIRED

. ?

TO MAKE A COMPLETE PRE-AMPWITH CPR 1(S)

POWER AMPUFI‘ER MODULES

POWER AMP KIT £35.0F
CE 608 60W/8 ohms 35-0.35v £19.52
CE 1004 100W /4 ohms 35-0.36v £23.02 PRE-AMPS
CE 1008 100W /8 ohms 45-0-45v £25.96 These are available In two verslons —
CE 1704 170W/4 ohms 45-0-45v £31.00 one uses stendard components, and
CE 1708 170W /8 ohms 650-0-60v £33.97 the other (the S), uses MO resistors
where necessary and tantalum capaci-
TOROIDAL POWER SUPPLIES (e
CPS1 for 2xCE 608 or TxCE 1004 £16.56 .
CPS2 for 2xCE 1004 or 2/4xCE 608 £18.80 CPR1 ' £31.85
CPS3 tor 2xCE 1008 or 1xCE 1704 £19.75 CPRIS £40.87
CPS4 for 1xCE 1008 £17.12 MCY1 V€21.28
CPS5 1 for 1xCE 1708 £24.15 MC1S .. £33.1
' CPS6mk 2xCE 1704 or 2xCE 1708 £25.53 Pre-amp Kit £38.07
HEATSINKS ACTIVE CROSSOVERS
Light duty. 50mm, 2 C/W £1.44 x02 "£15.18
Medium power, 100mm, 1-4 C/W £2.35 x03 £€23.58
Disco/group, 150mm, 1-1°C/W £3.04
Fan, BOmm, state 120 or 240v £19.70 POWER SUPPLY
Fan mounted on two drilled 100mm heatsinks REGI  £6.90 TR6 £1.9%
2x4 C/W, 65 max. with two 1 70W
modules £31.06 BRIDGE DRIVER, BD1
Obtain up to 340W using 2x170W
THERMAL CUT-OFF, 70°C £1.54 amps and this module.

Distritnrtors: £5.78°
Down Hi-Fi end

CRIMSON ELEKTRIK

66 Abbey S -~ e o - <
SeavpevSUst 1A STAMFORD STREET, LEICESTER LE1 6NLL. Tel. (0533) 553508
N. treland U.K. — please allow up to 21 days for delivery

Badger Sound Services Ltd. 46 Wood Street, Lytham St. Annes, Lancashire FY8 1QG.

All prices shown are UK only and include VAT and post COD 90p extra, £100 {imit. Export is no problem, please
write for specific quote. Send large SAE or 3 International Reply Coupons for detailed Information.

TrotaL ampuricaTion From CRIMSON ELEKTRIK

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS
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FORELECTRONICS TTL standard andLS.,C.MO.S, linear,
micro-processor I.C.s, consumer circuits, semi-conductors, resistors,

capacitors, Vero products, Eagle products. ete % &

[ ,
-
nascom-2
Micro-Computer e

Kit 20K on board
memory 8K Micro soft
basic ZBOA CPU 4MHZ
£339.25 inclusive

N1

thandar instRumENTS
By Sinclair Electronics
SC110 Scope 10MHZ
10MV/DIV £159.85

-

DIGITAL METERS

DM235 3'2Digit 21 range £57.27
DM350 32 Digit 34 range £79.35
DM45042Digit 34 range £113.85
PDM35 3', Digit 16 range £34.44
Fullrange of accessories avarlable
Large S.A.E. for more details

PFM200 FQ
METER
20HZ-200MHZ
£57.27

nascom-] o 11£143.75

3 amp power supply £33.93
Fullrange of expansion accessories

imp Plain
Paper Printer
= £373.75

Assembled £161.00

available Large S A.E. for more details

A selection from our range of surp

lus new or ex-equipment electronics

Untested except where stated

TEN TURN POTS 50K £2.00

Counter Dial for above £1.50

15W AUDIO AMP P.C.Bs with circuit
2tor£1.50

MINI WAFER SWITCHES

2 pole 6 way 40p. 6 pole 2 way shorting
30p. 1 pole 3 way 30p

3 POLE C/O TOGGLE SWITCHES
250V 10A 50p

SELECTIVE CALL UN!ITS ENCODER
AND CONTROL HEAD. 12V Operation
5 thumb wheel switches 37TTL

74 series 1.C s 32 BKHZ XTAL Reed Rela.y

13 transistors 2 min relay 8 edge
connectors + components and 2 nice
cases. £9.80

MULTI-POLE CONNECTORS

Sub min plug and socket 15 way £1.00
20 way £1.00

STANDARD CONNECTORS plug and
socket 18 way £1.00, 12 way £1.00

4 way 70p, 2 way 60p

EDGE CONNECTORS 18 way 15 40p

PANEL METERS Scale0 25 MA

Basic FSD 10MA 2%4” x 2'/4” £2.50
L.E.D. WATCH MODULES 4 for £2.00
CALCULATOR PCBs complete
untested most work 3 for £3.20
METER CASES AVO Style

9%«H x 6¥%:W x 3'/2D black £3.00
RELAYS 12V 4 pole c/o about amp
including base 80p

MIN FANS 3" x 3" x 147 115 VAC £2.00
KNOBS Y black 4 for 25p

HEAT SINK with 3 new power
transistors 8" x 242" x ¥a"

40251SIM to 2N3055 x 2

40318 NPN 300V 35W £1.50

NEONS Red Lens 12p
PROJECTBOARD 4.1 C 60p,21C 30p
Transistor 22 strips x 5” 50p

13 ASSORTED PANELS marniy for
components butsome can be repatred £5

Lists 20p + large S A.E VAT inclusive prices Add 50p p p on orders under £10
Cat. Available shortty 75p
JPS Dept .E T1.9 East Street, Colne, Huntingdon, Cambs 0487 840710

QUANTITY PRICES — SAVE — SAVE — IMMEDIATE DELIVERY

MARRIOTT TAPE HEADS Quarter track

NEW STOCKS BELOW MANUFACTURERS’
PRICES. Postage & packing add 50p per order.
SN74141N IC 50p ea

BCD Decimal Decoder-Driver 10 for 44p ea. 100
for 40p es. 1,000 for 36p ea.

DISPLAYS by Hewlett-Packard. Seven segment
OL707 (5082-7750) 96p. Common anode halt
nch red display brand new in maker’s cartons 6
for £6. 50 for 70p ee. 1,000 for 55p ea.

TV SOUND. High quality sound through your
hi-fi. Simply plug into your aerial socket, £6.50, as
reviewed Popuiar Hi-F)

BURROUGHS 8 DIGIT Panaplex calcutator
display 7 segment 025" digits. Neon type with
red bevel socket and date. £1.96 ea. 10 for £17,
100 for £140,

HONEYWELL PROXIMITY DETECTOR inte-
gral amplifier 8V DC £3.50 ea, 10 for £30,
MULLARD TBABOO. iC audio amplifier 95p ea,
10 for £8, 100 for £70, 500 for £300.

RCA CA3088. FM IF £1.50, 10 for £12.

RCA CA3080AQ. FM decoder £2.60, 10 for
£20, 100 for £175.

BU 205 TEXAS, £1.50 ea, 10 for £12, 100 for
£100.

2N3055 B0V version TO3 power 10 for £3.50,
100 for £28, 500 for £128, 1.000 for £200,
BU208 TO3 Texas TV power transistors £1.75
o, 10 for €18, 100 for £120, 1,000 for £1 ea.
MC1310P-8N76116N FM sterao decoder
£1.20 e, 10or €1 em, 100 for 85p ea.
MULLARD AD181-AD162 Matched pairs. 1
pair 80p, 10 pairs €8, 100 pairs £50.

Cartons of 600 pairs £250 EX-STOCK
RADIATION DETECTORS Quartz Fibre
Dosimeters. Pen type with clip with lens and scale
0-50R. Oniginally over £5 OUR PRICE 95p
EACH. 10 for £8. 100 for £80. 1,000 for £500,
ORP12 light dependent resistance Mimi Type 2
for £1, 10 for £4, 100 for £35.

TV TUNERS by Muliard UHF 38 mcs size
3%x2%x1% £2.50 ea. 10 for £20. 100 for
£1786. 500 for £760. 1,000 for £1,250.
MULLARD TUNER MODULES with data
LP1171 combined AM/FM IF strip £3.50. LP
1179 FM front end with AM tuning gang, used
with LP1171 £3.60. LP1171and 79 pair £5.785,
10 pairs for £50, 100 pairs for £400.

CA3085 RCA POSITIVE VARIABLE REG.
Svolt 100m amp variable 1 8.24V 55p ea. 10for
£8. 100 for £35. 1,000 for £300.

MULLARD LP1157 AM tuner modules with
arcuit £2.50 ea, 10 for €20, 100 for £175.
LUSTRAPHONE RIBBON MIKE £1.50, + pre
amp on chassis 3X2X tin. 10 for £12.50.
TAAS81B (14 pin DIL) IC TV sound and FM
amplifier-detector by ATES on p_ circuit board with
other perts. Complete with data & connections.
60p. 10 for £5. 100 for 40p ea. 500 for 35p es.

PREVIOUS LINES IN STOCK

Buy itwith Wecess

EXPDRT ORDERS add 10% for carriage

Type

XRPS18 Record/ Replay
£3.

XRPS36 Record /Replay

XES11 Erase £1.25 £11.00 £100.00
MAINS TRANSFORMERS all 200/250V IN

Type Current Size Price
12V 100m/a 1%x1%x1% £0.95
12V 500m/a 1%x1%x1%  £1.35
12V 2amps 2% X2%%2% £2.60

Each Per 10 Per 100
£25.00 £200.00
£4.00 £35.00 £250.00

ENRYS e

Per 10 Jess 10%, per 100 less 20%

PHOTO CONDUCTIVE CELL £1.25. High

power Cds cell 600mw for control circuits

Resistance 800chm to 4K. Max volts 240 Size

1% X Y2in. 10 for £11, 100 for £100.

OYNAMIC MICROPHONE. Low uong Foster
100.

insert. £1.48, 10 for €11, 100 for €

UHF TUNER BY GEC. 38mc/s with slow motion
wning Size 5X3X 2in. £3 es, 10 for £28, 100

for £220, 500 for £1,000.

TWO GANG MINIATURE VARICAP TUNER

500pf with tuning knob. size 3x 1% x 1Y%in
£1.25 ee. 10 for £10. 100 for £85.

ATES U14552 AUDIO IC AMPLIFIER 14 PIN
DIL. 300m wetts 55p ee. 10 for £4.80, 100 for

£38, 1,000 for

on.
GENERAL ELECTRIC 2+2 watt IC stereo audio

chips with circuit & data £1.95 ea.

RCA CD4029AE 16 pin OIL pressttage up down
counter 85p each, 25 for £15, 100 for £60,

1.000 for E355 (in anti static tubes of 25)

UHF TV TUNER (preamp) with BF 180 55p sach.
Built on PC board 2 x 2in {sold without data) 10 for
£250.

£4.50, 100 for £38, 1,000 for

MARCONI IC. Oscillator Oatil (TO99 can) 30p

®8, 10 for £2, 100 for £15, 1,000 for £1285.

PLESSEY SL432A IC IF amplifier (TO99 can)

85p e, 10 for £8, 100 for £39, 500 for £1850.

VHF MODULATORS for TV games 585p ea. 2
transistor—on built PC sizes 2X 2 x 1%n. 10 for

£4, 100 for £38, 500 for £150.

RF Filters for above modulators 20p aa with
components and coils an built p. circuit, size
2X2x 1%in . 10for £3.50, 100 for £30, 500 for

£128.

per 1,000 £280. 12V TBAG25B also
100 for £8, 1.000 for 6p ea.

THYRISTORS Motorola 2N5061 0.8 amp 60
volt 19p, 10 for 16p ea, 100 for 13p e, 1.000

for 11p em, 10,000 for 10p ea

ULTRASONIC TRANSDUCERS 40 KC's
Pairat £2.98, 10 pairs at £2.60 pair, 100 pairs
at £2.20 pair

All mail to:
404 Edgware Road

Phone 01-723 1008

TELEX 262284 TRANSONICS. REF. 1450

HIGHVOLTAGE TV TRIPLER DIODES BY ITr
stick type per 10 £1.50, per 100 £18, per 1.000
£85.

TBAG25 ATES voltage regulstors 55p ea, 5 voiis
100 m/amps (TO99) per 10 £4.50, per 100 £39,

18 PIN low profile DIL sockets 12p, 10 for £1,

GREENWELD

443 A Milbrook Road Southampton SO1 OHX
All prices include VAT at 15% — Just add 30p post

VEROCASE SALE!!

Four popular sizes of Verocase at drasti-
cally reduced prices — these were part of
their standard range (75-1411. etc) but
are n GREEN and have been discontinued
by Vero. We have purchased their entire
stock and offer them as below-

Type No Size Price

21050 205X 140X 75mm £2.70
21051 180 x 120 x 65mm £2.30
21052 154 x85x60mm £1.75
21053 125x65x40mm £1.45

DIL SOCKETS
Low profile by Tl at lowest ever prices!

1-99 100-499 500+

8 pin .095 .075 .065
14 pin 105 .0B5 .075
16 pin 12 .095 .085
18 pin .155 125 .10
20 pin 19 .15 12
22 pin 21 17 14
24 pin 24 19 15
28 pin .26 21 16
40 pin .32 26 21

| BULK BARGAINS
All new full spec devices. Prices per 100
nc VAT (orders not accepted for less than
100 of one type at these low prices!!)

AD161/2PR €48 8F255 £8
BC107 £7 BF394 £4
BC108 £6 BF450 £7
BC109 £7 BF451 £5
BC114 £6 BFY17 £12
BC117 £5 BFY50 £14
BC125 £5 BFY51 £14
BC147 £5 BFY52 £14
BC148 £5 BSYY5A £10
BC149 £5 BU205 £65
BC159 £5 BU206 £65
BC172C £5 2N1132 £12
BC182B €4.50 2N2369 £12
1k £35 2N2894 £12
10k £310 2N2826Y £5
BC1838 £5 2N2926R £5
BC184L £5 2N3053 £13
BC212 £5 2N3054 £34
BC213L £5 2N3055 £34
BC237 £5 2N3442 €100
BC2388B £5 2N35683 £45
BC252 £7 2N3618 £78
BC3088 £6 2N3702 10 €5
BC230 £7 2N3708
BC238 £8 2N4401 £5
BC337 £8 2N4403 £6
BC348 £85 2N5401 £19
BC351 £14
BC557A £5 DIODES
BCX33 £5 1N4001 €3.50
BD131 £19 1k £28
BD132 £20 1N4004 £4.50
BD181 £50 1k £39
BD184 £60 1N4006 £5.50
BD246 £25 1k £46
BD525 £25 1N4148 €2.30
BD526 £25 1k €17
BD173 £13
BF181 €17 ICs
BF195 £5 741 8dil £13.50
BF197 £5 555 £21.75
BF198 £5 723 14dit €32
BF241 £5 723T099 €30

Resistors — %W 5% carbon film. these
values only 220R. 1k, 4k7, 33k, 39k,
47k, 220k 330k, 18R All at €4 per
1,000 {min gty of one value) or £35 per
10.000 any mix.
All other values from 1R to 10M @
£€1/100. £7.10/1,000 per value
INVERTER
Prepare for the Power Cuts! Ready built
nverter. 24V DC 290 X 55 % 37mm. will
power 6 XBW fluorescent tubes. Cwcuit
supphed Only £2.90.
COMPONENT PANELS
2525 Contains 11 800mA 60V 2N5061
SCRs, 11 6VBzeners, 11 1N4004 diodes
plus Rs, Cs. etc Oniy £1
74 Series ICs — Gates and complex logic,
20 asstd 1Cs on panels £1; 100 ICs £4.
2527 2x6V reed relays, 6x 25030 or
25230, 6 400V rects. plus Rs Only
50p

OUT NOW
new 1980

NEW

GREENWELD

CATALOGUE

FEATURES INCLUDE
@® 60p Discount Vouchers
@ Quantity prices for bulk buyers
@ Bargain List Supplement
@ Reply Pad Envelope
® Prority Order Form
@ VAT inclusive prices

PRICE 40p+20p POST

1A 400V RECTIFIERS
Plastic, lke 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 arnved — Carbon Film 2%
& 5%, Y% & AW, all brand new, but have
pre-formed leads, i1deal for PC mntg.
Enormous range of popular mixed values
for just £2.50/1000. £11/5000; €50/
25000.

POWER DARLINGTON PAIR
Plastic power (TOP66 case) transistors
type BD695A/BD6G6A Just look at the
spec!! 70W BA 45V — Hfe 750 @ 4All
Special low price — £1.20 per pair.

TMS4030 RAM
4096 bit dynamic RAM with 300ns
access time; 470ns cycle time; single tow
capacitance high level clock i/p; fully TTL
compatible; low power dissipation. Sup-
plied with data £2.75.

BUZZERS, MOTORS

& RELAYS
Z401 Powerful 6V DC buzzer, all metal
construction. 50mm dia X 20mm 70p.
2402 Miniature type buzzer, 6.9 or 12V,
only 22-15x 16mm Very neat 53p.
Z450 Miniature 6V DC motor. high
qualty type 32mm dia X 25mm high, with
12mm spindle Only £1.
A372 Audible Warning device — solid
state circuit drives high efficiency trans-
ducer to give high output. Voltage reqd
4.18V. Can also be driven direct from TTL
or CMOS  Module size 45X 21 % 12mm
Comprehensive data supplied £1.50.
WB892 Heavy Duty 12V relay, ideal for car
use — single 15A make contact. Coil 25R
in sealed metal can with mounting bracket

S5p.
W890 DIL Reed relay SPCO 2 4-10V.
200R coil. Only £2.20

BUY A COMPLETE RANGE OF
COMPONENTS AND THESE
PACKS WILL HELP YOU

ALL PACKS CONTAIN FULL SPEC BRAND NEW
MARKED DEVICES — SENT BY RETURN OF
POST VAT INCLUSIVE PRICES
K001 50V ceramic plate capacitors, 5% 10 of
each value 22pF 10 1 000pF total 210 £3.69.
K002 Extended range 22pF 10 0 14F 330 vaives
€5.53.
K003 Polyester capacitors 10 each of these
values 001, 0015, 0022 0033 0047
0068 01 015 022 033, 047, 110
altogether for €5.07.

Mylar capacitors min 100V type 10 sach
all values from 1.000pF to 10.000pF Total 130
for £4.05.
KOO? Electrolytic capacitors 25V working small
physical sze 10 each of these popular values 1
22 4710 22 47 100uF Total 70 for £3.59
KOO8 Extended range as above also including
220 470 and 1000, F Total of 100 for £6.05.
K021 Mimature carbon film 5%. resistors CR25 or
simiar 10 of each value from 10R 10 1M E12
senies Total 610 resistors £6.15.
K022 Extended range Total 850 resistors from
1R to 10M £8.50.
K041 Zener diodes 400mW 5% BZY8B, etc 10
of each value from 2 7V 10 36V E24 series Total
280 for £16.37.

VU METERS
Voo2 Twin type 2 metres 40 X40mm
and dniver board. supplied with circuit and
connecnion data £3.50.
Voo3 New 1ype. just in Twin type
moulded in one piece, 80 X40mm (no
driver board but suntable circuit supplied)
.50.
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PERFORMANCE AND RELIABILITY

ARE THE SEALS FIRMLY STAMPED
ON THE COMPLETE HAMEG RANGE

AND IT IS A COMPLETE BRANGE

HM307 SingleTrace DC-10MHz
Plus Built-in Component
Tester 149
HM312 Dual Trace DC-20MHz,
S5mV/em, Full X-Y,30MHz
Trigger,Plus TV Trigger 250
HM412 Dual Trace DCG-20MHz,
2mV/em, X-Y, 40MHz
Trigger. Plus Sweep Delay 350
HM 512 DualTrace DC-50MHz,
S5mV/em, X-Y, 7ZOMHz
Trigger Sweep Delay,
Plus Single Shot. Sweep
Delay and After Delay
Trigger 580
HM812 Dual Trace asper HM512.
Plus Storage, Automatic
Storage and Variable

Prices UK List ex VAT

Persistence 1325
For FULL DETAILS and - Hameg Ltd.,
DISTRIBUTOR LIST 74-78 Collingdon St.,
Luton,
Beds.
LU1 1RX Tel (0582) 413 174
‘
’ TRANSFORMERS
- Panel Meters, Bridge Rectifiers, Power Supply Units
\ ; Multimeters - Semi Conductors - Timers - Safebloc
: I m s 0 w & Sub Miniature 50 VOLT (Pri: 220-240V)
Milli  Ref. Price Sec: 0-19-25-33-40-50¥
- Vons amps Ko £ PEPL A o e pap
303 200 238 245 .65 0.5 102 3.45 -85
0.6,0.6 1A1A 212 2'35 g(SJ ;-g }82 ;-:g l?‘;
-0-9 100 13 2.15 . . - ]
3.9,0.9 330330 235 2.00 .65 3.0 108 8.45 1.15
089,089 500 500 207 2.60 .70 4.0 106 10.70 1.25
N I ; 089,089 1A1A 208 3.70. .70 6.0 107 14.95  1.45
THE firm for speakers. 015015 200200 236 200 65} 80 118 2008 1.65
. 0-20,0-20 300300 2}4 2.60 85 Jsg'?mur P‘]9220 2433-95 ~ 215
Send 30p stamp for the world's best catalogue of 3%;-22'31(332220 TR 306 2e5100) S 0724-(3&40-478-60)
e i i i 0-15-27. 0-15-27 500 500 203 3.90 .85 Ref. Price
Syiculgers, Diive dlilsm:)s, l:'u.’ Cll:o:sovers, etc., and 01527, 0-1527 1A1A 204 5.951.00 Amps NOA £3 2 P&P
COUNUDICEEISE. 12 AND/OR 24 VOLT o8 2 N
) Pri: 220-240 Volts _ Lo 127 . e
® AUDAX @ BAKER @ BOWERS & WILKINS @ oy Mg o e O3B 20 15
CASTLE @ CELESTION @ CHARTWELL@ COLES @ 05 025 111 2.15 ;(SJ 5.0 40 14.00 155
DALESFORD @ DECCA @ EMI| @ EAGLE @ ELAC® LR e 2 o R o Tealtsrommes:
FANE @ GAUSS @ GOODMANS @ | M.F. @ 4 2 18 3.90 'gg Input/ Output Tapped O-115-210-240V
{ISOPHON @ JR @ JORDAN WATTS @ KEF @ LEAK & 3 w355 1is | va Ror.  Pres
@ LOWTHER @ McKENZIE @ MONITOR AUDIO @ 105 2 s10 118 Mo 1 250 8s
PEERLESS @ RADFORD @ RAM @ RICHARD ALLAN }g g s 18:;3 128 75 6 :»22 1783
. @ SEAS®@ TANNOY @ VIDEOTONE @ 0 G 115 1370 188 | 00 L e '
WHARFEDALE @ SHACKMAN @ AUDIOMASTER @ 0 13 8 83 s § ousnozoamv
TANGENT @ STAG @ YAMAHA 30 VOLT (Pri- 220-240V) 500 67 10.70 1.45
Sec. 0-12-15.20-24-30V 1000 84 18.45 1.65
— - Also 1500/2000/ 3000VA
E No.‘ A P&P gﬂAINS I)SOLATING {Centre Tapped l_-
W|I-MSI.OW AUDIO Dept- ETI o5 12 g L9 Pri- 120/ 240V Sec: 120/240V
2.0 3 545 100 ) M FEL
SWAN WORKS, BANK SQUARE, WILMSLOW 90 2 L o e 645 1.00
CHESHIRE SK9 1HF 50 51 9.45 115 i
6.0 117 10,85 .15 %gg }2‘2 :gﬁ: 132
Disco;nt Hil';i, etc., at: 13-8 gg ::-ig }-:g 350 153 ;:-;: 1.55
5 Swan Street : E 1000 156 . 3.15 |
TEL. WILMSLOW 529599 FOR SPEAKERS Please add VAT at 15% 7a William Street
Barclaycard and Access facjl
WILMSLOW 526213 FOR HI-Fl oY lable BAYDIS R e >
Trade and Education Welcome
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VOLTAGE
CONTROLLED MIXER

~ =APROJECT 80 MODULE

This month we continue ETI’s Project 80 with constructional details

of the Voltage Controlled Mixer and Processor modules

ithin a synthesiser there are a’
variety of sound sources, for

example, the waveforms from
the voltage controlled oscillators and
the outputs from the noise generator.
In addition there are treated sounds
obtained by filtering, modulation and
so on. Incorporating mixers greatly
increases the scope for generating
complex wave-shapes by additive or
subtractive synthesis as well as pro-
viding the normal mixer function of
proportioning the various inputs. Fur-
thermore, mixing within the synthes-
iser maintains a compatible signal
level and a high signal to noise ratio.
The synthesiser this month is a four-
channel mixer with pan control of the
outputs. The unusual feature is that
the input levels and pan have both
manual and voltage control facility
and some of their applications will be
described.

Voltage Controlled
Mixer

The design is based on a custom IC,
namely, the CEM 3330 Dual Voltage
Controlled Amplifier produced by
Curtis Electromusic Specialties. At
first sight this may seem an expensive
approach, but the device has the es-
sential features required for a good
mixer — namely, low distortion, low
noise and wide bandwidth. Further-
more, itis directly compatible with the
signal and control voltages employed
and has a summing node control in-
put. These features eliminate the need
for additional op amps for buffering
and control purposes. Additionally,
the performance of the CEM 3330 is
satisfactory for the present application

»

O | 0O

without employing trimmers and this
is particularly useful to tonstructors
having a limited amount of test
equipment.

For synthesiser use, proportional
(linear) mixing has been found simpler
to use since the dial reading or control
voltage is directly related to the pro-
portion of each input being mixed.
The input signal has been attenuated
by a factor of four on each channel
and maximum output is obtained with
a 10V control signal derived from a
rotary potentiometer, or from external
sources. A manual master gain con-
.trol has been provided for attenuating
the output when required, or more
commonly for maintaining signal level
near to the standard 10V P-P. The
output may be adjusted by a factor of
* 5. Avisual peak level indicator has
been included. After mixing, the out-

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980

put passes to another dual VCA

operated at unity gain and with a pan
facility such that a 10V control volt-
age resultsin a fult swing from left to
right outputs. This arrangement gives
a constant total voltage output, but its
distribution may be varied between
two speakelrs with the aid of a stereo
amplifier. If only one output is used
then the pan control facility will func-
tion as a fade control. Panel space has
dictated the number of controls incor-
porated in| the mixer and the pan
system is considered to be the most
versatile especially if the outputs are
being subjected to further treatment.

The design is fairly flexible insofar
as component values may be changed
to suit other control voltages and so
on. Nevertheless it is designed to
operate with signal levels commonly
found within synthesisers.
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Fig.1. Circuit diagram of the volitage
controlled mixer.
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PROIECT: VCM

HOW IT WORKS

The CEM 3330, from Curtis Electromusic
Specjalties, contains two voltage controlled
amplifiers each of which consists of a vari-
able gain cell and a log converter. The gain
cell is the curren-in, current-out type and
has simultaneous linear and exponential
controls. The log converter generates the
logarithm of the linear control input current
while transmitting the exponential control
input unchanged to its output.

Reference to the circuit diagram and
Pins 1 to 9 of IC1 illustrate the basic prin-
ciple of the design and some of the features
of the CEM 3330. The signal input (Pin 4)
is a summing node and can, therefore,
accept multiple inputs. In this application
where we require independent control over
each input only one input has been provided
and with R2 = 100k the signal level should
be kept to #10V. R3 and C7 are compen-
sation components and the diode, D1, is to
prevent latch-up problems. R1 connected to
+15V provides a reference current to the
gain cell and this current should be limited
to 100 uA for best linearity. The design is
based on proportional mixing of up to four
signals and thus the linear control input is
used to independently control the gain of
each signal input. Again this is a summing
node input at Pin 7 which allows manual
control of gain via RV1 and R6 or external
control via RS without additional op amps.
By using a 150k resistor for R6 the control
pot can make use of the standard +15V
supply and provide the same gain as a 10V
external control signal applied to the 100k
resistor, RS. R7 and C8 compensation net-
work stabilise the log converter. C9 is for
compensation of the gain cell. A master
gain control is obtained by injecting a small
voltage into the exponential control input
(Pin 6). This voltage is derived from RVS5,
R35 and R36 and is common to the four
input stages.

The overall gain of the VCA is given by

R I -
Ay == Fy CL .~ "CE/Vy
Ri 1
REF

where RF is the value of the output resistor
(R34); Ry the signal input resistor (R2);
IcL the linear control current developed
across RS (or R6); IREF the current input
to Pin 2 via R1; and VcE the exponential
control voltage. This equation indicates how
the mixer may be altered to suit other signal
and control levels.

One of the unigue features of the CEM
3330 is that the operating point of the
amplifiers may be set anywhere from Class
B to Class A according to which parameters
are most important in a particular appli-
cation. The quiescent standby current of
the signal-carrying transistors is varied by
placing a resistor between the IEE pin (Pin
5) and the idle current adjust pin (Pin 8). In
this application the amplifiers are run Class
AB with the 6k8 resistor (R4) providing
a standby current of about 7 uA.

~ The four signal input and control stages
are identical and their output currents are
summed at IC3 and converted to a voltage
across R34. This voltage is applied to Q1
which is turned on when the peak output
voltage is about 9VS (normal signal level
for the synthesiser), which is set by the vol-
tage divider R29, R30. Q2 is also turned on
when this peak voltage is reached and the
LED (DS) will then light up. At constant
amplitude high frequency the LED will
tend to glow dimly but intermittent peak
voltages are clearly indicated.

The output voltage from IC3 aiso goes
to both VCAs in IC4 which is configured
in a similar manner to ICs 1 and 2 except
that the exponential output is grounded.
The amplifiers and associated op amps
(ICSa) and IC5b) are set to unity gain when
a 10V control voltage is applied to R42 or
R47. The panning effect is obtained through
IC6 and associated components which pro-
vides a 10V output with zero volts at R47,
or RV6, and OV when there is 10V at R47,
or when RV6 is fully clockwise. The left
and right outputs are obtained by con-
verting the current to a voltage across
resistors RSS and RS53 respectively. The use
of op amp, ICS, provides low impedance
outputs.

The CEM 3330 may be trimmed for
precision control of gain and for use in high
quality audio applications. The arrangement
used in this design is entirely satisfactory for
its intended use with high signal levels.

INPUT

QUTPUTS

e -0-0

|
INPUTA 100k, 100k | 100k
|

LiN

ineutr O

ﬁ M
100k

QO - Jack sockeT

Fig.3. Circuit diagram of the simple processor.
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Fig.2. The internal structure of the CEM 3330
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Using The Mixer

A few guidelines on use are given to
.demonstrate the versatility achieved

by incorporating voltage control.

1. Asimplistic view would be to consider the
mixer as four voltage controlled ampfifiers 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 mixer
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 controlied 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
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Fig.4. Component overlay 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.
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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.
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 moduies 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.

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 TP1 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 ¢ontrol 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
tag processor. RV1 = 2M2 and C1 =
220n will provide sufficient delay and
since short delays are the most useful
a polyester capacitor may be
employed. ETN
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Panel layout of the mixer.

The mixer PCB installed ir its case.
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ORE BIGVALUE
FROM YOURTANDY ST

- o

1000 OHMS/VOLTS AC/DC 6-DIGIT
8 RANGES P FREQUENCY mz';uj :-ETFI:ELJ?LE :
Handy multitester for accuracy and minimum

= COUNTER
T Counts frequencies
™ | from 100 Hz toover
W 45 MHz with 100mS
. | gate time. Accuracy IS
3 ppm at 25°C or less

home and work-shop.
Easy-to-read two colour
5cm meter, pin jacks foral
8 ranges. Reads AC and
DC volts: 0-15-150-

loading. 11.5cm murrored §
scale. DC volts, 0-1-3-10-
30-100-300-1600. DC

current O-100a. 0-3-30-
300 milliamp. Resistance

1000 DC current; -30-300-3k-

0-150 mA.URegsmnce: then = 30 Mkzon 10 0-30 3r?0 %k 130%1%(1

0-100.000 o, (e T 100k3

A : = 3% full scal B protected 1-meg

ogC[')J(r:arcaynges, o ¢ b input. Sensitivity, 30 rbgﬁtga"hrznzséfgl v

+ 4% on AC ranges. mV up to 30 MHz. o i

Complete battery. Req. 9V battery. 1 :

22-027. REG.PRICE o 22-351. REG PRICE 3 REG. PRICE
£6.958 £79.95 £29.95

DIGITAL IC LOGIC PROBE SIGNAL INJECTOR

For RF. IF. AF circuits
Maximum accuracy. Easy

i e . pushbutton operation. Needs
'ﬁ ‘ two “AA" batteries. 22-4033.
oo .79
Unique circuitry makes it a combined level detector,

pulse detector and pulse stretcher. Hi-LED indicates AC/DC CIRCUIT

logic 1", Lo-LED is logic “0". Puise LED displays TESTER

puise transitions to 300 nanoseconds. blinks at 3 Hz

| for high frequency signals (Up to 1.5 MHz). Input Accuracy in 1-300 volts

%!impedence: 300K ohms. With 36" power cables ranges. Safe in live/dead
§ 22-300. { circuits. Needs two “AA™

bl batteries. 22-4034.
REG. PRlCE£9.95* T

TRANSISTORIZED
SIGNAL :
TRACER

Spot circuit troubles and
check RF, IF and audio
signals from aerial to
speaker on all audio
equipment. With OV
batterf, instructions.
22010.

5

on£19.95|  wne£1.99

REALISTIC DX 300 DYNAMIC B VARIABLE POWER SUPPLY
General coverage receiver. Quartz-synthesised tuning, TRANSISTOR g M Power project boards. IC's, other ow-voltage DC
digital frequency readout. 3-stép RF Attenuator. 6- CHECKER ’ il equipment. Load regufation: less than 450mV at 1
range preselector with LED indicators. SSb and CW ) amp at 24V DC. Ripple: less then 25mV. Maximum
demodulation. Speaker Code osciliator. Batteries (not | Shows current gain and ! output current: 1.25 amps. Switchable colourcoded
included) or 12V DC. 20-204. electrode open and short ‘ @ meter reads 0-25V. DC and 0- 1.25 amps. Three-way
£2 29 9 5 circuit. Tests low, medium = binding posts take wires, banana piugs or dual banana
REG. PRICE . or tugh power PNP or NPN < plugs with 0.75" centres. For 220/240V AC
LY — " | YPES Go/no-Go test from .k 229123
5-50mA on power types. REG PRICE£3 5 . 9 5
22-024. o “ R

REG. PRICE

T £9.95

You save because we desig_n, specitically for or by Tandy at 16 factones

manufacture' sell and service. around the world. The quality of our

Tandy have over 7.000 stores and dealerships products has been achievedby over 60 years
worldwide Over 2 500 products are made of continuous technotogical advancement

KNOWN AS RADIU SHACK INTHEU S A MAKERS OF THE WORLD'S BIGGE ST SEL LING MICROCOMPUTER TRS8C

DEALER

Most items also available
at Tandy Dealers. Look for this
sign in your area.

The largest electronics retailer in the world.

» Offers subject to availability. Instant credit available in most cases.

OVER 170 STORES AND DEALERSHIPS NATIONWIDE.

5

Prices may vary at individual stores
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. __FEATURE

TECH 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 Skill Factor ~ Speed  Dist Traveiled Skill Factor ~ Speed  Dist Travelled
.G {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 hit
Grand Prix can be played on the fol- 1.35 30.00 24.46 1.21 20.00 T88.14
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 h | 1.16 20.00 46.78 1.46 120.00 crashi!
exolamine ' P 2annb.~5nts %ffhw'a;o(; 1.27 30.00 61.15 1.03 1500  275.08
P 9 : & e 1.45 110.00 crash!! 1.30 35.00 293.68
by means of a skill factor. The condi- 1.41 100.00 crash!! 1.46 100.00 crashll
tions are as below: 1.30 35.00 crash!! 1.45 80.00 354.48
1.5+ Excellent conditi - 1.32 35.00 80.86 1.34 37.50 376.95
s CEHENions eel o & 1.25 25.00 92.16 1.09 2000  crashit
ght. 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 crash!t
1.3+ Good. 1.27 25.00 119.92 1.04 10.00 387.43.
1.2+ Rea | 1.46 90.00 189.52 1.28 33.00 403.72
g rj;’ga.tr’aiero::j SUREES U 1,50 15000 crashll 1.12 1500  406.67
: care. 1.13 17.50 193.55 1.08 20.00 crashll
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 - 138 50.00 441.47
1.0+ 0il 'l DANGER. 1.07 10.00 225.01 1.31 45.00 crash!!
. . 1.38 52.00 259.54 1.09 15.00 443.53
The player whose turn itis, decides 1.25 3000  crashll 1.13 1750  447.13
how fast he dare travel without 1.11 15.00 262.25 1.16 20.00 452.72
crashing. The faster the speed the 1.46 90.00 crash!! 1.27 30.00
turther the distance the player's car ETC
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: 1=K2: GOTO8: GOTOO0: 27
did not crash. SUB*9: 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=9 10* x IM TAN: 80
did not crash. 1=13K3: 87
8. Go to stage 2. ENT IM: 920
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=1+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 resuit be- Pre-load memory stores as below: —
comes positive. This result is used in
obtaining the next random number in Store9... ... ... 1
the same way and also in the next Store6... ... ... =394
stage of the program, which is to Store0... ... ... 1.021
obtain a sk.iII. fgctor. The skill factor is Store3... ... ... anynumber between 0and 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

‘u-\

asco™m . S \ot
EEg sis o s\o
Britain & \gcﬁ uucted”':{gu \ous'y
va\\ab:le' u sin e

10 YO
mw}l)r'\ce 9-_‘_ 5piu

165 plus VA

r .
aid Nascom 2 without the 8 spare 4118s but witha FREE
RORLRY "\ w ot :S O SRR 16K dynamic RAM board.

=

ic \ MEMORlES MICROPROCESSOR
gfo T (ki pri rice sti i only BMK4116 16K £7.00 @ Z80A which will run at4MHz butis selectable between1/2/4 MHz.
sVA DYNAMIC RAM HARDWARE

Full Llst P.O.R.

The Nascom IMP (Impact Matrix Printer) features are: » Optional tractor feed. @ Baud rate from 11010 oo
60 lines per minute S0 characteASCIIset @ External signal for optional synchronisation of baud

® 80 characters per line. (includes upper/lower case .

@ Bi-directional printing @ Automatic CR/LF. E)‘(,CLUSFWE T&:EN:RY'SE
@ 10iine print butter @ Accepts 84" paper 50% OFF MA =

- +
Here s anofferyoucan't refus

Because of the lack of avallabmty of MK 4118
WITH FREE RAMs, Nascom Microcomputers is supplyingits

When the 4118s become

r NASCOM-2 available, Nascom 2
5, with purchasers can have them
AW atthe special price of £80
) 32K RAM + VAT forthe 8K.

/ VAT
‘ g So, for £295 plus VAT
- — £345 thisois evl;!at yos ;:t:

MEMORY
® 16K RAM board

B u (expandable to 32K).
y ® 8K Microsoft BASIC.

% ® 2K NAS-SYS1
monitor.
Br|t|Sh [ 1K0V|deo RAM.

lt’ S ® 1K Workspace/
Scratchpad RAM.

@ Main board sockets
BeSt! ! for the 8x4118s or
2708 EPROMS.

8for £55.00 e Industrial standard 12" x 8" PCB, through hole plated, masked
MK 4027 4K and screen printed. All bus lines are fully buftered on- -board.
£3.80 INTERFACES @ Licon 57 key solid state keyboard.
8 for £27 @ Monitor/domestic TV interface.

2708 £8.50 @ Kansas City cassette interface (300/1200 baud) or RS232/2CmA
2102 £1.20 teletype interface.

2716 £32.00 The Nascom 2 kit is supplied complete with construction article
and extensive software manual for the monitor and BASIC.

EXPANSION NASCOM-1 Programming Manusi . . . . £4.50.

*Expansion buffer board g32.50 XPower supply for up to
MEMORY KITS (inclusive all 32K expansion Mk Il £24.50
hardware) *BA power supply for larger
8K gag than 32K expansion . '£60.00
16K 0 g140 *Exparsion card frame £28.50
32K £200 ' _EPROM programmer . . L £13.95
#/Q board with decoders and SMART-1 . .. .. .... . - £74.96
all hardware except ICS will Tiny Basic £25.00
accept upto 3 P10s, 1 CTV and Super Tiny Basic (with editor and mach:ne
1 UART £35  utility routined) 5.00
NEW. T.4 operating system in (2) Zeap assembler editor £32 .00
2708 EPROMS UPWARDS 8KBASICROM . . .. .. .- £40.00
COMPATIBLE FROM T2 and B-BUG ‘Naspen TextHandter . . . . . m_w

525 00 Disassembier

NAS SYS 1. MONITOR .

NASCOM IMP PLAIN
PAPER PRINTER

Fully built and housed in a stylish enclosure
for just £325 plus 15 VAT Interfaces with
all micro computers. Deliveries Ex- Stock.

FERRANTI COMPUTER KEYBOARDS

-~ g

Latched output complete with Plug & Cable ER A
with circuit to convert to T.T.L. levels. £25

60 Key ASCII Coded in steel case In good condition

P/P.£2.50

®Software selectable 20, 40 and 80
column using 120mm aluminium-
ised paper. 1 roll supplied.

9150 lines per minute.

®Centronics parsllel data interface
for Nascom, Tnndy, etc.

9240volt. mains #n

ASCIl character set
®Paper feed, and qn/off select switcnes
® Audible ‘BELL’ signal Weight 10ibs

®Size: 13" x 104" x 4} LIST PRICE £400

®New, boxed and fulty guaranteed

80 column Our Price £195. 00

T |CENTRONICS P1 PRINTER plus VAT post FREE
Spare paper £9 for 3 Rolis + VAT

Your London & National Nascom Distributor
Export Orders deduct VAT, butadd 5% carriage
Official Export & Educational Orders welcome

Computer Kit Division
Our Telex 262284 Mono Ref. 1400 Transonics | FREE STAMP N - e

coururen sevo g HENRY'S

15p

94

ELECTRONICS TODAY INTERNATIONAL — MARCH 19880



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 groundis 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

~EVIN

tc1

[e]]
BFX84

3
=3
’\N\/\T—N
V
g%
"\ A

- D1
1N914

N
+

Q2
2N3055

N

—O Vo

ovO—

output pair Q1 and Q2 form a voltage
follower with an output current

—0

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.tC1¢ 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 aliows RL1 to sound
the alarm bieeper 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, untii dis-
armed by lockswitch S2.C4 dischar-
ging prevents the alarm from soun-
ding for about 20 seconds after initial
arming. RL2 contacts should be suit-
ably rated and, ideally, RL1 should

take 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

RL2

TO HEADLAMP MAIN
BEAM FILAMENT

changeover action.
Dé k
Sw2p

o

c1 R2
R 202 ]+ 100k |4
100k

c2
2u2

sw1

R4
1M5
NOTES :

01.5 ARE 1N4148
D8,7 ARE 1N4001
1C1,2 ARE 4001B
Q1,2 ARE BC184

I RLY }T
TO ALARM
BLEEPER RS é

D5

#07
<)

MOTORCYCLE
BATTERY 12V

RL1ISDIL REED RELAY, 1+ ?
WITH INTEGRAL DIODE o
RL2 MiN 12V o1
9V
c3
33u D1 —
0 * nY
o e
D2
%7& K éms
- B &,
T < (3
. 77
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8K ON BOARD MEMORY!

5K RAM. 3K ROM or 4K RAM, 4K ROM {link
selectable). Kit supplied with 3K RAM, 3K ROM.
System expandabie for up to 32K memory.

2 KEYBOARDS!

56 Key alphanumeric keyboard for entering high level
language plus 16 key Hex pad for easy entry of
machine code.

2 MICROPROCESSORS

280 the powerful CPU with 158 instruction, including
all 78 of the BOBO, controls the MM57109 number
cruncher. Functions include +, —. . /. squares,
roots, Iogsgexponemiad§ trig functions, inverses etc.
Range 107" 10 9 x 197" to 8 figures plus 2 exponent
digits.

|
. EFFICIENT OPERATION
x E ! Why waste valuable memory on sub routines for
numeric processing? The number cruncher handles

everything internallyl

GRAPHICS!
64 character graphics option — includes
transistor symbols! Only £18.20 extral

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 more powerful than’
most 8K Basics!

KANSAS CITY

low error rate tape interface.

1K MONITOR
resident in EPROM.

SINGLE BOARD DESIGN
Even keyboards and power supply
circuitry on the superb quality double
sided plated through-hole PCB.

COMPLETE KIT
NOW ONLY

PRICE!
£249 + vat

Cabinet size 19.0" X 15.7* X 3.3"", Television by courtesy of Rumblelows Ltd., price £58.62 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,

1979.

Ihe kit for this outstandingly practical design by John Adams pubtished in a series of articles in Wireless World really is complete!

Included in the PSI COMP 80 s,_ciemif'ic.compuier 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.

PSI COMP 80 Memory Expansion Sys-
tem
Expansion up to 32K all inside the computer’s own cabinet!

By carefully 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.

ther b Fibre glass double sided plated through hole
Mo board. P.C.B. B.7" x 3.0" set of all components
including all brackets, fixing parts and ribbon
cable with socket to connect to expansion plug

. Coo.. . £39.

. [ . 9.90
8K Static fibre glass double sided plated through hole
RAM " PCB. 5.6"x48" ... .. ... ... £1250

Set of components including IC 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 PC.B.5.6"x 48" . £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 ROMs
o £78.50

Floppy Disk, PROM programmer and printer interface coming shortly!

lue Adde i i (] q

Value Added Tax not included in prices UK Carriage FREE
PRICE STABILITY: Order with confidence. lrrespective of any price

changes we will honour all prices in this advertisement untit April 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

handiing and documentation (a division of POWERTRAN ELECTRONICS)

U.Kd. ORDERS: S.ubsequenl 10 15%;'1 surcharge for VAT". No charge is
'S“dEaCtlf;:ég;:g;uo\l’i_c;c??orra:siggp(ai:gZId-service {U.K. mainiand only) PO RTWAY l N D U ST R lA L ESTAT E A N D OV E R
200 2 SO AT melusive) per ke ANDOVER HANTS SP10 3NM (0264) 64455
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FEATURE: Tech Tips

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.

' 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 forimmobilising 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
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 585

1C3,4 ARE 4001

Q115 BC548

Q2,3 ARE TO SUIT SIREN o
BC548 AND 80711

D1 IS 1N4001

02,3 ARE 1N4148

201 1S 12V 400mW

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 noidy 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 position.

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 itis
the current consumption is 12-15

.mA.

2

c6 l
100n
o3 0 R7
‘[ 1000 < 1k8| 10k Q70K o

+
. -
Te

C1 201

CAR 12V SUPPLY

TO SIRFN

Q3

R12
10k

+Ve

RV2
1m0

R13
100k

100n 1
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COMPONENTS AND SYSTEMS FROM TRANSAM COMPUTERS

*CP/M TRITON IS IMPRESSIVE! cp/ AVAILABLE NOW FOR

*BASIC — PRACTICAL COMPUTING REVIEW DEC. 73. = TF}ITON . )

TWE Disc operating system complete with text editor,

.PAscAL TRITON bler, bugger, sy utilities and complete file

COMPUTER management. Makes Triton fully CP/M compatible and

able to run CP/M based software. Triton will support up to

four 5} or 8" drives single or double dansity full CP/M
software user group facilities available. SAE for details.

|
|

|

w\.

0oo

TRANSAM BD8O PRINTER DlsK DR'VES & POWER supleEs

SHUGART SA400 53" drive £205.00
® L4.1 with 1k monitor 2k basic SAB00 8" drive ) £380.00
@ L5.1 with 1.5k monitor 2.5k basic Power ?ﬂes uPagg power supplies FREE

x O
@ L6.1 with 2k monitor 7k basic £60.00

COMPUTER @ L7.1 with 2k mon 8k extended basic i £56.00

SYSTE M @ L8.1 4k ed/mon 20k res pascal CP206 2x8" PSU (34300
. @ L9.1 CP/M disc based system

Designed for ease of construction and flexibility. @ 8k ram card kit (21 14L)

Kits come complete and all components and @ 8k Eprom cards (EXCL 8x2708)

software are available separately. UK designed @ Motherboard expansion 8 slot £50 TCL PASCAL CP/M compatible

and supported. Fully documented hardware and @ Trap-res assm/edit etc (8x2708) £80 : s‘a"‘:;"d dP““‘;,' c‘"‘;‘,""f' “a"a,:"zl °;‘ D 'es'd:"' g,(/’:ﬁ)

software and a totally flexible approach to system @ Transam BD8O Bi-dir printer £595 o:'::':ﬁ525:,uscsgc:?,:;an::;o,:rg;/an;av,:signrz;o‘i-:r_o,A_

building. Powerful and easy to use system ® TVM 10 video monitor 9" £79

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 H

DILPLUG SOCKETS & SWITCHES |

W/WRAP SKTS DILPLUGS DIL SWITCHES
801 [ 8| . 140 080

FULL RANGE OF MICRO SUPPORT CHIPS — IN STOCK F WL o S8 leon  oes

SNTALSOON 22 SNTALS5ON T SNJALSTJEN 85 SN74LSIGSAN 85 SNTALSIZN 255  SUPPORT }gg}t - b SCOTCHFLEX

SNT41SDIN 22 SN74LSS5N SN74LS139N SN74LS196N 120 SN74LS32BN 255 20 210 232 240iL - 14piL 130 Iy
SNT4LSO2N SNTALSEIN SN74LS145N SNT4LSI9IN 120 SN74LS32IN 2! i 120 B : 160 1.50 wZIF® 820
SN74LSO3N SN74LSTIN SNTALS148N 175 SN74(S221IN 125 SN74LS352N 136 822 230 1 2.32 0010 i 2401 280

SNT4LS0AN SNT4LSTAN SN74LST5IN SNTALS240N 220 SN7ALS353N 1. ! 248 d g 2ERG INSERTION FORCE
SNTALSO5N SN74LSTSN 48 SNTALS153N SNTALS24 IN SN74(S3B5N 8228 4 8 400 :
SN74LS0BN g:;ug;g: SNTASTONN 3 gmug;az: SNTALSIBON T 8154 1150
SN74LSO9N 41, SN74LS155N 415243 SN74(S36TN 1. 1141-450 5.5
SNTALSION SN741583AN 196  SNTALSI56N SNTALS244N 210 SN74LSIEON f : ] comM Puco LOR ] - FULL co LOUR
SNT4LSTIN SNTALSBSN 1.10  SNT4LSISTN SNT4LS245N SNTALS3TIN 1. - X 4 “ -

SNT4LS12N SN74LSB8N SNT4LS158N SN74LS24N SN74LS374N 1. 3 d 1 ® 13" 8 colour crt display SPECIAL
SN74LS14 4ALS16IN 1. . 4LS377N 1. I . 16k e

SNT4LSI5N SN7ALS92N SN741S162N 115  SNT4LSZ51N SNT4LS3T8N QUL CrE O 0 PACKAGE

d ¥ i @ 71 key keyboard — detached
SNT4LS20N SNT41S93BN SNI4ISIEIN 90 SN7ALS23N 125 SNTALS3ION 1. . : i =
SNT4LS2IN SN74(55AN SN74IS162N 150 SNT4ISZ5N 140  SN74LSIBIN 6 1 i L R5232 + 50 pin bus S £985 7.2

SN74LS22N SNT4LS96N 1. SN74LS165N 1. SN74LS258N SN74LS3686N ® 8k user RAM — fully expandable A

. 210 B
SN74LS26N SN74LS107N SNT4LS16BN 1. SN74LS269N 1. SN74LS390N . 4116(5810r818.00
SN74LS2TN SNT4LS10SN SNT4LS168N SN74L5260N SNT4LS393N 1. 4118 2000
SN74LS28N SNT4LS112N SN74LS189N SNT4L5261N 3! SN74LS395N 6 50 8.00

SNT4LS30N SNTALSIIN SN74LSTJON 250 SNTALS266N SNT4LS396N 1. ! 800 $100 DISC CONTROLLER £19 s
a5

SN74LSIN SNT4LS114N SN74LS173N SNT4L5213N SN74LS398N ) 0
SNT4LS3N SN74LS122N SNT4LS174N 1.15 SN74LS2T9N 78 SN74LSIEON I 9.50 As used on Triton. Fully built
SN74LS3TN SNT4LS123N SNT4LS175N SN741S280N 176  SNT4LS424N &, 00 will drive 8x8" or 8x5}" drives.
SN741338N SN74L5124N 1! SNT4LS1BIN 275 SN74LS283N 180  SN74LSA45N TMSB011  5.00 Single or double sensity. Works
SNT4LSAON SNT4LS125N SN741S190N 175 SN74LS290N 1B0 SN74LS447N.126  81LS95 1.0 ! Ag Sh o
SNTALSAZN SNT4LS126N SNTALSI9N 176 SN7415293N 180  SNT4LS490N 211596 180 with all Shugart compatible
SNT4LS4TN SNT4LS132N SNTALS192N 146 SN74LS295AN220 SN741S668N 811597 180 ! drives. Uses the 1791 chip
SNT4L34BN 95  SNT4LSI33N SNT4LS193N 176 SN74LS298N 220 SN74LS6BIN 95 811598 180 X on board crystal — CPU independent
SNTALS4ON 109 SNT4LS136N SNT4LS14AN 189 SN74LS324N 180 SN74LSETON 2.70

DPS.1 MAINFRAME - PASCAL SYSTEM MULTIWAY CONNECTORS
$100 to IEEE spec ITHACA S$100 BOARDS INSULATION PIERCING

35,
. 20 way plug 2.30 36
PASCAL/Z 8K Static RAM board (450ns) £123.75 26 way plug
build your own 8K Static RAM board {250ns) £146.25 34 way plug
Pascal Micro 280 cpu board (2MHz) €131.25 50 way plug
Development 80 cpu board (4MHz) . 20way skt
sysrem. IEE 2708/27 16 EPROM board : 26 way skt
$100 bus system Prototype board (bare board) 34 way skt
using DPS| main- ‘(g’gaﬁ'?'ay)b”'d (64x16, 30way skt

sCU;
'Ar%'gng; On:n'éz‘ Disc controlier board E;?)E[E) c‘“,';na":n
22/a4

" o K2 disc operating system :
PASCAL/Zon8"disc  ASSEMBLE/Z Macro Assm _£37.50
i PASCAL/Z compifer £131.25 0
X 64 way DIN male 2.50
WE STOCK THE FULL RANGE OF $100 CARDS AND ACCESSORIES 64 wayDINfemale  4.50

— ST TS

' NEW A4 SIZED
VISIT OUR SHOWROOM I e CATALOGUE -&aise

WE ALSO STOCK:— A comprehensive range of books-magazines. . .
5108 i I 1980 VISIT OUR SHO'WROOM SOON

/10

VERO products including and Eurocard and Wire Wrap equip- - q
Lnenl, ngler soldering equipment, Ribbon Cabies. tools, tapes, dis- \E/Axf!‘;gg !%E()&pogézall oS ?gg_ggg m::;grl‘unch
ettes and connectors. I _T_or Ia;‘ger items please Tel. 9.30-5.00 Sat
elephone credit card orders
accepted subject to € Thursday haif day 1.30

5 min.
F3(3850} 9.50 Q I RAPID MAIL ORDER SERVICE

CRYSTALS
8080A 8.33
6809 24.00
180 8.00
280A 15.00

|
R PG e =
8802 1398 ‘-------’

TRANSAM COMPONENTS LTD, 12 CHAPEL STREET, LONDON NW1  Tel: 01-402 8137 Telex: 444898

NRR AR RN A
MmN NN Ne
S358coco50

10.7M
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< 0"« LB ELECTRONICS oo [

UXBRIDGE 55399

' PCB OFFERS SUPERSAVER SUPERSAVER 13 front, firmly retaining either of the tertace, 4 lines of 80 characters per
(A)  Video Store PCB | pivon Cable Headors 16 DIL PL629 (UHF) Elbow Connectors ffont anes provided. one | tape fil record. Autosearch/list
115mm X 94mm containing Jermyn, gold plated. with cover ’ aluminium, one RED anti-

10X TMS 3409 (4 x 80 Dyn Shift
Reg.) + Discretes, etc. £2 each,
p&p 30p (limited stocks).
(18) Audio amp PCB {LM380)
9-1Bv d.c., output 2% watts into 8
ohm with heatsink. 1.25 watt
4ohm without heatsink. £1.50
pé&p 25p.
(1C) PCB 215mmX290mm
12XTMS 3122J for sim.) Hex
32-bit Shift Reg. + 39 ICs. £2 +
50p o&p {limited stocks).

mru CORNER
2112 (200ns) £3. 2114 (450ns)
£4.50

1702 £2.50; 2708 (400ns)
£7.25

2716 (Single Rail) £28.50.
741254 tor €1 + p & p 25p.

MK 1002P (dual 128 bit Shift Reg)
35p.

LM711CH (Voltage Comparator)
3

MM5240 Character Generator +
Data 2560 Bit (64 x 8 x 5) £3.50,
p&p 25

(All Full Spec)
D TYPE CONNECTORS

9 Way: plg 40p, skt 40p.
15 Way: plg 40p, skt 50p.
15 Way: wirewrap, plugs only
76p.
25 Way: pig £1.00, skt £1.00.
(RS232).
25 Way: ribbon 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
0.1 (RED), £1.50, p/p 25p.

45p, 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 3718 8
Bit, Dil packaged, ideal MPU users
with data, £2.95, p & p 25p

SUPERSAVER 5
LM 323K Voltage Regulator, 5 voit
3A, £4.50, p & p 25p.

SUPERSAVER 6
RS 338-383 Miniature Decade
Thumbwheel 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
p8&p 25p.

SUPFERSAVER 8
BC108b 8p each or 100 for
£7.00,p & p 25p.

SUPERSAVER 8
4 Dgit 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.

50p each, 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

yonly £2.26, p&p 30p

LEDs (Full spec).

TIL209, red, 10p. 0.2in. red 12p.

0.2in. green 28p. 0.2in. yellow
2]

RL54 red Axial lead, 15p.

P&P on all above 26p.
VERNITRON Ceramic lilters type
FM4 10 7MHz 48p, p&p 25.
TRANSISTORS, BD236 40p,
BC183L 10p, BF195 10p, SG
2N3055 30p, p&p onall 25p.
TBA 810S, with data, 85p, 4-way
Dil switches, 75p. MC1303 Dual
Stereo preamp with data, £1.25.
7in. Nylon cable ties 100 for
£1.50. Al p&p 25p.

NEW SN76477 (YVes, back in
stock). Sound Generator IC (Train,
plane, explosion, laser gun etc.}
with data £3.25, p&p 25p.

PCB KEYBOARD,
65mmX82mm, 18 Key Clickers
less Key tops, ideal Hexadecimal
use 35p, p&p 25p.

PACKAGED 10-WAY REED
relay 12V coil terrific value 50p,
p&p 25p.

IR12T207T BRIDGE RECTIFIER
12A 200V, single or 3 phase, 95p,
pé&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

LGD

NEW LOW PRICE!

LCD ALARM

reflective. Each case has two sets of
guides with rear panet slots for PCB
mounting
Types available:
DiN 1458
H48xWI6xD 75(mm)
DIN 2368
H36xW72xD120(mm)
DIN 1468
H48xW96xD 120(mm)
P&P 25p. SAE for 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
25

£3.75
£3.00
£3.80

IC HOLDERS (Low profile)

8 Dil 12p 14 Dil 15p
16 Dil 17p 18 Dil 20p
22 Dil 28p 24 Dl 35p
28 Dil 45p All p&p 35p

WE STOCK a vast range of TTL,
CMOS, some 74LS, MINIATURE
TOGGLES, etc.
PSUs. We have a large stock of
power supplies at very realistic
prices (caflers).
RELAYS
ITT 700 ohm Single pote
changeover. 45p BANOR reset-
table doubile pole changeover 12V
£1, both p&p 25p.

CIRCUIT BREAKERS
450v AC 65v DC 0.5A 50p; ditto
7A 80p; 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-

facilities. £125 + VAT (with
manual}.

1 ONLY MOORE REED miniport
DT106 portable data terminal
110 baud keyboard/printer with
internal modem and ACOUSTIC
COUPLER for connection to
telephone. Standard ASCII code,
Full/Half duplex, 80 char. per line.
£300 + VAT

1 ONLY GEC 9000 Visual Display
Unit. Green phosphor, cursive
character gen. 600/1200 baud
asynchronous seriat £95.
Shugart 801/8'' drive (fully)
tested on exercisor) £300 inc. of
VAT

Terms cash with order (official
orders welcomed from colleges,
etc). All enquiries 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.

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
55399

All components full
spec.

SOLAR LCD ALARM

CHRONO

* WATER RESISTANT
{no vents)

* MINERALGLASS *

* ALL STAINLESS

SNOOZE
ALARM

24-hr. alarm
Hours, Mirtfs_,
Secs., date,
month, back-light,
auto. calendar.
Adjustable
stainltess steel
bracelet
12-month
guarantee.

ONLY £10.95
{inc. VAT. P&P)

50 HZ
SUPERBOARD II

£216.20 inc. vAT

CHRONOGRAPH

All usual features.
Perpetual calendar,
day, date.

24-hr_ alarm with
on/off indication.
1/10 second
chronograph
measuring set,

tap and first and
second place times
Duatl time zone
facility.

Night light.
12-month guarantee

ONLY
£14.95

{Inc. VAT, P&P)

* ONLY 7mm THICK

24-hr. alarm with
on/off indication.
1/10 second
chronograph
measuring net,

{ap and first and
second place times
Qual time zone
facility

night light.

ONLY
£29.95 (inc. var, Par)

SOLAR
LCD ALARM
GCHRONOGRAPH. .

24-br. alarm with

on/off indication- e

1/10 second

chronograph

measuring net,

lap and first and

second place

times.

‘Duat time zone

facility.

Nght light.

details on request.

Same day despatch e
i

ONLY
£19.95

{Inc. VAT, P&P)

CASE — £29.95 inc.
4k RAM — £40.25 inc.
(8x2114)

COLOUR — £59 inc.
BUILT

ADD ON

-J-Lmn- ;
VvT10

Same day
despatch

BELTIME
CHRONOGRAPH

9 Functions
Hours, mins,
secs, day, date,
month,
interchange
feature,
automatic
calendar
backlight, net
time /lap time.
Stainless steel
bracelet, 8mm
thick

Same day despatch
Same as ETl spec

VT06

ATARI VCS System

— Most popular top range
micro-video game

Current cartridges — Air Sea Battle {27,
Space War (17). Outlaw (1 6). Video
Olympics (50). Breakout {12). Basketball
12). Surround {14). Blackjack {7). Basic
Maths (8). Codebreaker (20). Hunt & Score
(8). Miniature Golf {2). Skydiver (5). Street
Racer (27), Chess {8), Levels Backgammon
{8). Brain Games, Bow!ing;

Cartridges mostly — £14.95 ing.
CHESS (8 levels) — £45.00 inc.
BACKGAMMON — £34.50 inc.
SUPERMAN — £23.25 inc.
INDY 500 — £34.50 inc.
ATARIVCS — £149.95 plus’
additional cartridge of your

= A®

12-month guarantee. 15% VAT included. Cheques or P.O s or telephone Card No. to Allow 7 days delivery unless specified

YCAR VIDEOTIME PRODUCTS, s6 aueens roan

BASINGSTOKE, HANTS RG21 1REA. Tel: (0256) 56417 or 26620 TLX: 858747
FACTORY AGENTS WANTED MONEY BACK GUARANTEE OFFERS SUBJECT TO AVAILABILITY. TRADE ENQUIRIES WELCOME

3 il e
Ly TaT
|

vT07
Same day despatch

Same day despatch

(inc. VAT P&P)
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RANDOM ELECTRONIC
EASY DICE

-

B |lo=t 5 1

Ledolind

s Bl

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+60p.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_bin x 4%2in
£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
Connectors (5) 4. Lead and 3-eed and
‘Pade(6) DILS (7) BENDS 90°7and 130°
(8) 8—10--12".T.0.5. Cans. {8} Edge
Connectors 0:16 (10) Edge Connectors
0.1 (1.1)-kihes 0:02 {12)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 lettering, colours
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and -numerals Yin kit or Yin kit. £1
complete. State size.
Al orders dispatched promptly.
All post paid
Shop and Trade enquiries 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
FA1 Adaptor to cassette £19.95
TEXAS INSTRUMENTS
T142MBA 32 step £40.95
TI53 32 step £24.95
T157 50 step £25.95
T158 480 step £65.95
T158C with power off memory £84.95
T159 960 step £169.95
PC100C Printer cradle £148.95
Maths / Utilities £23.95
Electrical engineering £23.95
Applied statistics £23.95
‘Business decisions £23.95
;Marine navigation £23.95
TEXAS Full range available
T125 Students scientific £19.95
T135 Sa L.c.d. £20.95
Ti44 L.c.d. Sci/Stats £31.95
TI50 1.C.D. Sci/Stats £21.95
T11760 Datacard £18.95
TI Programmer £41.95
CASIO
MATH PET L.c.d. Learning aid £19.85
Q82 Multi Alarm Clock £18.95
ML831 Musical Keys "NEW® £13.95
AQ2000 Afarm /Stop/ Date £23.95
FX68 £18.95
FX80 £14.95
X310 £16.95
FX510 £18.95
£X2600 £18.95
£X3200 £20.95
FX5000 £27.95
FX5000EP Scientific Mains Printer £139.95
Conversion Master! Solve the metric problem with the
IBICO 067 only £16.95
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 898 8NN
TEL: REDDITCH (0527) 43169
Callers by appointment only please.

Cotlespecd
Electronics

p.0. BOX 23, 34 SEAFIELD ROAD, COPNOR,
PORTSMOUTH, HANTS. PO3 5BJ

8 DIGIT 0.1 LED DISPLAY multiplexed. common
cathode 99p sach. DIGITAL ALARM CLOCK MODULE
with 0.7" display With data £5.99 each. 4 DIGIT
CLOCK LCD 0.5 digits, supplied with data, £4.99
each. MMB3186 digital slarm clock chip. with data,
£2.29 each. REJECT CALCULATORS Untested. but
good value for speres. £2.50 each LED WRIST-
WATCH IC Mostek MK5030, with data, 96p each
LED WRISTWATCH DISPLAY type DIS501, 01
digus. with data 95p each. SUPER SAVER Purchase
an MK5030 and a DIS501 for only £1.50 the pair
NOTE the MK5030 and DIS501 are housed in a
legiess flaipack’ style package and require soma fairly
fine soldering. 20-KEY KEYBOARDS calculator
keyboards, 2 for 99p (not for use with NORTEC4204
calc. chip). 4 DIGIT 0.8” LED DISPLAY common
cathode. with data £3.76 each. DIGITAL MUL-
TIMETER CHIP MMS330 IC 16 build a 4% digit
multimeter. with data. £3.49 each. SUPER QUALITY
JACK SOCKETS %' |6.365mm) jack sockets. mono
23p each, stereo 25p each SLIDE POT KNOBS
please state colour required. 11p esach. ROTARY
VOLUME CONTROL KNOBS nice style. 18mm diam
Black with coloured cap. please state colour required
18p each. 10 LED DISPLAYS Untested material. 0.1
digits, common cathode. 95p. 8 DIGIT 0.1" LED
DISPLAY multiplexed. common cathode. 88p. 555
TIMER IC with data and applications booklet 23p.
POLARIZING FILM max. 19" wide, any Jength, only
2p per sq. inch. Any size cut. SLIDER SWITCHES 2
pole, change over. 15p each. PUSH BUTTON
SWITCHES spring loaded {(momentary} with one n.o
contact. 14p each, CALCULATOR CHIP Nortec
4204, 4 tunction and constant. with data. 80p. 2102

$ Dynamic r for your micros, with
data 95p each. MM5314 digital clock chip, with
data £1.99 each. WRISTWATCH LCD, supplied
with polarizers and data sheets. 99p each.

NEW CATALOGUE AVAILABLE FROM

JANUARY. SEND S.A.E. FOR YOUR FREE COPY

POST AND PACKING PLEASE ADD 35p (OVER-
SEAS ORDERS ADD 90p)

V.AT.ADD 15% TO THE TOTAL OF GOODS AND
PLP

FULL SATISFACTION GUARANTEE ON ALL
ITEMS
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C.B. CITY

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.




GLASSIFIED INFORMATION

Semi-Display:—
4-11 insertions — £5.50 per s.c.c.
12 insertions — £5.00 pers.c.c.

Classified: —
23 pence per word {minimum 25 words)

Box number £1.00 extra

=
ORGANISE YOUR COMPONENTS!

COMTRAYS

Store resistors, capacitors, IC's, screws. etc. Ideal for
organising your project components — saves all that
searching around while constructing. Plastic trays with
16 compartments, each compartment 3% x 2% x
1%2ins. deep.

£2.10 each, including p.p. and VAT
Four tor £7.60 (64 compartments)
Eight for £13.80 (128 compartments)

.Chequg or PO to;

HELISTAR SYSTEMS LTD.
150 WESTON ROAD
ASTON CLINTON
AYLESBURY, BUCKS HP22 5EP
Tel. Aylesbury 630364

Nascom 1 plus P.S.U., documentafion
spares, software, cased, £220. Also Motorola
MEK D2, PSU, documentation and 77/68
V.D.U. PCB. £110. All fully working.—101
Village Road, Bromham, Bedford, MK43
8HU. Tel. Oakley 2867.

1-3 insertions — £6.00 per single column centimetre

PRE-PAID

Cheques and postal orders should be crossed and made payable to
‘Electronics Today Internationat.’

[ o
CLASSIFIED ADS, E.T.l., 145 CHARING CROSS ROAD,;
LONDON WC2H OEE. (TEL:

=~

ALL ADVERTISEMENTS IN THIS SECTION MUST BE

Closing date: 1st Friday in month preceding publication.

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

01437 1002).

SOUND EFFECTS. Factory clear out. Top
quality. Flangers, Phasers, Fuss, Voice boxes,
etc. Working units, Non-working units, Boxes
only, PCBs. Cheap. Ideal for musician/
experimenter. Phone Radrage (024026)
2707 for details. -

10 LEDS mixed colours — sizes £1.15. 100
mixed diodes 85p. 50 mixed transistors 95p.
Lists 15p. Sole Electronics (ETI), 37 Stanley
Street, Ormskirk, Lancs. L39 2DH.

TOP QUALITY 1N 4148 specification diodes
on bandolier. 500, 1000, 5000 for £3, £5,
£20. D. Johnston, 12 Balgillo Road, Dundee
DD5 3LU. .

I W —
ssp | OAPIZler 62
0Tl Pt ADp
87X25 PMmle tr  130p
“Phsia Darlagtes  SOp

LEDs Ned Gra Yall Coupler iL 74
125 10p 16p 18p | LED DISPLAYS
Zn  11piep i8p| 707 MmcA

WhraMed GMW £155| 47GmCA  170p

For Sale: Olivetti TE300 ASR 10CPS
(Paper Tape Punch/Reader included) Ter-
minal for Sale. Full working condition. £300.
(— Tel;ephone 995 8038 (day) or 749 2750
evgs.

TRANSCENDENT 2000 SYNTHESIZER,
built from Powertran kit, fully working to ETI
Specification, with foot pedal and output
lead. Must sell, hence £250. Tel: 01-660
3835 (Croydon).

INTENSIVE WEEKEND
COURSES IN

BASIC

including hands-on mini com-
puter operation. )

This short intensive course is intended to
instruct from minimal knowledge to an
operational capability of computer pro-
gramming in BASIC high level language~
The course is fully residential from Friday
evening to Sunday afternoon. ‘
Option of non-residential weekend, week-
day evening and weekday courses avail-
able if required

For further details of dates available,
ees, etc.:
Phone {0401) 43139, or write to
Dept. ETI
CLEVELAND BUSINESS SERVICES
Cleveland House, ROUTH
Beverley, North Humberside

¥ REGS 14 plastic

ACIZS/6N1/ 18 | 2219 5¥ 12¥ 15V 18V 24¢

ADIS1/182 38p | 2u2904/5/8/7
11T 27p | 2NZ904/5/8%
N124/5/8/1 350 | mewsm)
M139/299 40p | M2RBE}
BC/107/9/9 %p | M35

3

[ ded »y

100mA T0092 + v
Types sty Mp
Osal adjustabie + 8 to
20V 100mA €2

W0/ 10p | 2M308A/3055
K141/ » | mmesa 72301 TS e
WISAA 10p | I 705 ol Zop
KIE/ES  flp | 2K/4/5%6 7418 pin 1sp
a6 i2p | eede 748 DIL 38p
BITIA 4p | Tsasw 747DIL1a  sop
BISVMAL op | M2 (M301705 259

LM308 DIL8 20p
LM3300DIL 14 6Sp
CA 3130 90p
CA 3140 80p
656 Timer 22p

BC188/7 24p | w2
BCZIZ/IML 10 | 3819
KYNTITE 4 [ U
80131/132 150 | 28245
0138/140 35p | ausasTA9
SIS4/5/8/7 1 26027 566 2x555 sop
o tM3BODIL 14  BOp

3028 BETBESRET e bT el

BFR9/A 2p | I/
BFATY/N0 29 | M1 LM381 0IL 14 140p
BFY50/5) I1sp | 1n4001/2 TBABOOQIL  70p
BFX29/84/85 25p | 184003/4 CA3046 Array  75p
83X19/20 20p | 14005/8 NE565 130p
MJE29S5 £1 In4007 NES6E6 vco 1350
MJENSS 68p | 3APusic SV 12 ZN414 85p
MPBADS/06 22p | 100Vt4p 200V 1Sp | BRIDGES:
MP3ASS/56 22p | 4WON1% G0N 24p | 1A 2A 10A 50V 22p
oc7l 17p | 10A/100Vstmd  22p 35p 150p
TIPZ84/304 40p | BAI0C/156 1p | 100 25p 40p
TP/ 450 | XIS o | 200 280 45p 170p
TIP4IA/AZA sop | sviz7 12p | 400 34p 50p
TIPI5/38/0 £2 | OM7/70/0485 » PCB Pory "op
m ﬁ; g:g;::" lz Insulation kits
T03/66/220 Sp
am 22p | 0A200/0A207 % LED Ciips 3p

SCRs 50V 100V 800V [ i1 sOCKETS Bpin 10p |ZENERS
TOS 1A  28p 32p 180k [ 14pin11p  16mn12p ]2 7.33V
T0663A 32p34p 48p (180 18p  20pin 20p | 400mVW 9p
STUD 7A 54p §8p  70p |220in22p  24pn 28p}1 30 16p
Triac 400V 24 70p 104 £ i 28pin 30p __ 40pin 38p |Diac  20p

o T~ 9 _MAPLEFIELD, PARK
ISLAND DEVICES, STREET, ST. ALBANS,

Prices inclusive Post & Pack 20p HE AL2 28I
e ——— AT AL2 280 ]

STOP PRESS: Superboard Compatible!
TRS 80

UK101

COLOUR
YOUR
NASCOM!

DAZZLING COLOUR.GRAPHICS FOR NASCOM 1

Genuine bit-addressable “‘pixel”’ system for straight-
forward programming of pictorial or mathematical -
functions.
8 Colour display plus 8 colour independent background
facility. Full documentation with FREE SOFTWARE:
powerful sub-routines for vector generation, demon-
stration program for animated effects. All runs in Nascom
1 without expansion. Complete with UHF Colour
Modulator for operation with normal colour TV set.
Superior design allows connection to most other micro-
processor systems — send us diagrams etc of your b & w
video circuitry for free advice. Don’t be fooled by the
price: this is a top quality product which will transform
your computer

NOW AVAILABLE FOR£45 Inclusive of VAT
LIMITED PERIOD AT SRR

oz
Dower House. Billericay Road,
WILLlAM Herongate, Brentwood, Mo -
STUART coercmizscn

SYSTEMS Ltd Telephone Brentwood (0277] 810244
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BARGAINS FOR THE
ELECTRONIC HANDYMAN
BRANDED LED DIGITAL
ALARM CLOCKS

) (2} 3
Returned to Service Department within guarantee
period
(1) With alarm repeat — S.R.S.P. of £17.00 offered at
£3.95 inc. VAT
(2) With luxury lamp and repeat alarm as featured in
most major U.K. Mail Order catalogues. S:R.S.P
. £31.00—offered at £7.95 inc. VA.T.
With integral luxury light and repeat alarm also as
featured in most major U K. Mail Order catalogues,
S R.S.P, of £32.00—offered at £7.45inc. VAT
These will be sold as received from our customers with
the existing tault(s) and without guarantee.
Discounts available on large bulk purchases

PRESCOTT CLOCK AND

(3

WATCH COMPANY LIMITED
H. ber Road, London NWZ BER

%IRCﬁIT DESIGN, Prototype construction
Analogue or Digital, Single Circuits or Com-
plete Instruments/Systems. Write A, J
ATTWOOD, C.Eng., MIERE, Heathercote

Heatherton Park, Taunton, Somerset, TA4
“1ET or Phone Bradford-on-Tone (082-346)
536.

MK 14. Replace calculator type display with
full size FND 500 displays, PCB, filter and
instructions, £2. 25-way keyboard, complete
kit, £10. Useful notes on Mk. 14 50p.
Rayner, "‘Kismet,” High Street, Colnbrook,
Bucks.

E.T.l. 4600 SYNTHESISER. Maplin
cabinet, 4-octave keyboard joystick, patch-
board, fully calibrated, ready to play. Only
three modules to complete. £410 o.n.o.
Phone Harpenden 60958,

s| projects from day one of
ETI, ‘phone your order.

J[SPECIAL OFFER—Single
sided Pax PCB mat, four off,;
4%"x 6%'", 99p all up

|
: @
[}
@*©
=
o
W
2
! W
35 GROSVENOR ROAD, TWICKENHAM
J MIDDLESEX TW1 4AD - Tek01-891 1923

P
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50Hz SUPERBOARDS
BRITISH MODEL
fronr £1 90 + VAT
Fully buift, set up and tested
'AUTHORISED dealer back-up_
C.T.8., 1 Higher Calderbrook

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,

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

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) Lid., 29 Lawtford 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.

TGS GAS SENSORS 812 & 813. Send
addressed envelope 6% x 9"’ for Tech..
Data and Prices. Design service also
available. Asti Supplies Ltd., Shannon,
Co. Clare, reland.

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 £1 3.75.
|. G. Bowman (Dept. ETI), 59 Fowey Avenue,
Torquay, S. Devon.

O
=
<%

65866

.
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 — full details for testing your audio
system for transient distortion, crosstalk etc
Complete Luxury cabinet and
Kit oglv £26'95 eomr:ls. £12.95

== READY BUILT UNIT £49.95 + £1.00Pap T~ It
VI LA Bows Fise:BierZayfosd 8 |
STUAHT gt i \

SYSTEMS Lt Telephone: Brantwood (0277) 810244 Jf
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Littleborough, Lancs.
Tel. Littieborough 78332 any time

likley, W. Yorks LS29 9EA. |

MEDICAL PHYSICS
TECHNIGIANS

YOUR EXPERIENCE COULD LEAD TO A HAPPY,
EXPERIENCE IN HAMPSTEAD . . . working at the,
Royal Free Hospital, 8ritain'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 excellent opportunity for a man or woman who
holds a City and Guilds Final Technological Centificate 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-built and well-equipped
workshop.

In addition 10 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 include a
good staff restaurant, a social club and a brand new
recreation and leisure centre with a large sports hali,
swimming pool and bar.

it you would like to find out more, write 1o the Personnel
Department, The Royal Free Hospital, Pond Street,
NW3, or telephone 01-794 0500, ext. 4286. Please
quote reference 0761,

Camden & Istington Area Health Authority (T).

SITS-VAC

H.NGC.IN
ELECTRONICS?

Put your well 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, Labaratory and Special Electro-
Medical equipment.

Salary range £4605-£6918 depending on
qualifications.

If you would like to know mare about these posts
please contact: Mr. D. L. Hall, District Engin-
eor (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. 61 9/ET.

(Ref. 2025/ET).

(Ref. 2024/ET).

expected to work on a shift basis
will be paid.

To undertake the operation of tape, di
equipment in Sound Transfer areas an

HOLIDAY RELIEF STAFF
WEST LONDON

ASSISTANT FILM RECORDISTS

sc and 16mm recording and replay

d Dubbing Theatre Record Rooms.

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.

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
(not nights) when a shift allowance rate

Contaét us immediately for application form (quote ref. and enclose
s.a.e.): BBC Appointments, London WI1A 1AA. Tel. 01-580 4468, Ext. 4619.

B]BJC R4

~
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Tesra

PR CAR R L A

| B
+P/P £3.45
Optional extra manual

£I l 4'9 £6. Total £124.44.
BEST OFFER EVER

| Camera Kit, Lens,
Vidicon & Modulator

CROFTON

20 b3
- m e e e oo

Tel: 01-8911923 &1y

H
A
M
E
R
A

COLOUR MODULATOR
FOR ALL TV GRAPHIC.

Red. Green, Blue inputs (can be mixed).
Available now: Nascom Colour Kit,
£45.00 inc. Graphics Software

AM STUART SYSTEMS
ouse, Billericay Road. Herong; T?remwoo , Essex’
CM133SD_Te) (0277) 810244
BrCIaYCars (xesswaccme

MSF CLOCK

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

60KHz Rugby Receiver, as in MSF Clock, 1000Km
range, audio and serial 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,
50 SEND off NOW.
CAMBRIDGE KITS
45 (TC), Oid School Lane, Milton, Cambridge

Modulator

1 pF-2 uF !nﬂsErla.nges; on-board
selector. Precision resistor net-
work and giant displays give
direct readout in pF. nF and uF.
ASSEMBLED, ONLY £22.92

@EBeme " . ALLINC. Overseas add £1

* Precision Measurements, P.Q
3 Box 70, Giles Lane, Canterbury
3 Kent CT1 2UU.

PROCESS PHOTOGRAPHY. 21 reduc-
tions of P.C.B. artwork, etc. Prices for
positives: 5%2 x 7 £3.50, 7 x 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.o0. 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.A.E. please. Chamberlain, 9 Goffs
Close, Crawley, Sussex.

DIGITAL WATCH BATTERY
REPLACEMENT KIT

These watches all require battery
(power celi) replacement at regutar
intervals. This kit provides the
means. We supply eyeglass, non-
magnetic tweezers, watch screw-
driver, case knife and screwback
case opener, full instructions and
battery identification chart. We
then supply replacement batteries
— you fit them. Begin now. Send
£7.50 for complete kit and get into
a fast-growing business. Prompt
despatch,

WATGH BATTERY REPLACEMENT CO. (ET10)
11 Percy Avenue, Ashford, Middx., TW15 2PB

FOR SALE:

Electronics Today Inlernational [April 1972 1o November 1979)
Eectronics Tomorrow [singie issue|
Habby Elecironics [November 1978 10 October 1979}
Computing Today (March 1979 1o Suptember 1979)
Persoaal Computing World ¥ay 1978 to May 1979
Ofters lo- M. V. Pedarses. 19 Balgrave Streel. Brighica. or phony Brighten 592789,

PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors Hardware
and accessories

Selected range of popular components

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

P.C Boards to individual designs

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

Alfac range of etch resist transfers. and other
drawing matenals for p ¢ boards

Send 18p for catalogue.

RAMAR CONSTRUCTOR
SERVICES
MASONSE ROAD |
STRATFORD-ON-AVON
WABWICKS, Tal, 4879

AJD DVRECT SUPPLIES
ALTEK INSTRUMENYS .
AMBIT INTEANATIONAL
AUDIO ELECTRONICS . ..

BARINGLOCK LTD, ...
BAYDIS

BK ELECYRONICS ... . .. < {15
CALCULATOR SALES & SERVICE ...
CAMBRIDGE LEARNING ENTERPRISES
C. 0. ciTy

CLEF PROOUCTS
CODESPEED .. ..
ComP, COMP, COM!
CRIMSON ELEXTRIK ..
CROFTON ELETRONICS
csc. ...
DELTA TECH & CO
DIGISOUND LTD
ED.

GREENBANK
GREENWELD o
GMT ELECTRONICS .
HAMEGLTD . .. .
HENRY'S RADIO . .
LLP. ELECTRONICS
JPS

LB ELECTRONICS .
L& B ELECTRONICS .
LEYTROMICS ...
MAPLIN ... .
MARSHALL ..
MENORCREST
ME

MOUNTAINDENE
ER. NICHOLLS
NIC MODELS ...
POWERYRAN COMPUTERS .
POWERTRAN ELECTRONICS
PROGRESSIVE RADIO .. .
PROTON ELECTRONICS .

J.W RIMMER ...,

SCIENCE OF CAMBRIDGE
C. M. STEVENSON . ...
STEVE'S ELECTRONICS
SURETRON ... .......

YIOEOTIME PRODUCTS .,
WATFORD ELECTRONICS ...
WEST HYDE DEVELOPMENTS

WILMSLOW AUDIO

ELECTRONICS TODAY INTERNATIONAL — MARCH 1980

Car Audio

Manual
MWwW/LW

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

del.
g £1.00

£10.25 + post

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

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

where at £50 up
£1.00

£40.95 + Post

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

£1.60 <+ 30p Post

Metal Detector

R Induction Balance Model

Built with sensitivity up to 10in on
single coin; fitted with speaker and
meter; PP3 battery: 7in dia seaich |
head. Telescopic stem. Excellent
f pin-pointing, positive reaction to
non-ferrous, negative reaction 10
iron. This model’s normal price is
£39.95!¢

£24.50 + £1.00 Post

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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6MHz Standard Modulators - £2.90
€12 Computer Grade Cassettes 10 for £4.00
Super Multi-rail P.S.U. +5 -5 +12v £29.50
Special Price

Nascom | with Nas-sys
Kit £125.00
Assembled £140.00

ETI Breakout Game — Chipand PCB  £9.90
S100 Expansion Motherboard for

Limited quantities

Nascom | £39.00
Anadex Printer Paper — 2000 sheets  £25.00
Floppy Disks 6% ' 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 — S100 £110.00
Grandstand Video Game £59.00
Cartridges for Grandstand £11.99
George Risk Ascii Keyboard £39.00
Cartridges for Atar

— Full Range in Stock £13.90

Interface PET IEEE — Centronics Parallel

Not decoded £49.00

Decoded £77.00

Interface to Centronics parallel for

TRS80 £75.00

Verocases for Nascom 1 & 2 etc. £22.50

Keyboard Cases £9.90
5 Electric Pencil for TRS80 £20.00

oS HITACHI 2
. PROFESSIONAL

MONITORS
' 9" — £129

) 12 — £199
@ Reliability Solid state circuitry using an IC and silicon
transistors ensures high reliability. ® 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
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
P standard 19-inch rack. ﬁ

_./SMHZ Super Quality Modulators £4.90% e only £399
+ VAT

TRS80 LEVEL 2 16K

Fully converted to UK T V Standard Comes complete with
easy 1o follow manuals UK Power Supply — Cassette Leads
— Sample 1apes  Special box 1o enable you to plug into your

}\ and go Full Range of Software Available J

own TV Recommended for first time buyers Just plug in

*’NEW REDUCED \ﬁ
PRICES DJ
sk £449) O

16K £549 ~‘
c 4
32k £649

RRPEX® The PEDIGREE PETS

Very popuiar for home & business use 8K Microsott Basic in
ROM 8K Pet 32K & 16K with new improved keyboard

VAT

er | 48K e
32K £790

Ali with green screen
@\Extra cassetie deck £55 Full range of software avax\ab\iﬁ

EXIDY
SORCERER

For Peraonal or Business Use.
32K or 48K memory. 8K Microsoft Basic in ROM. Dual
Cassette 1/0, RS232 /0. Parallel 1/0 {Centronics).
Expansion available  through optional extra S100
Motherboard. 69 Key keyboard including 16 key
numeric pad.

o S100 EXPANSION — £199 4

®/" RRP £975 48K — £690 2
for 48K

mimumnm .

Full colour into your own colour T.V. PALSOFT 8 digit
floating point Basic in ROM as standard. Low and High

TRS80
EXPANSION
INTERFACE

® only £295 - vaT

Expand your TRSBO by

32K ¢5
32K Memory on board
Centronics parallel port
Disk controller card Real
ume clock Reguires Level

Il Basic {nterface for 2 i

cassette decks complete
Py with power supply

[ ] e L]
J;Srgpwk . only £499
! ~ VAT
ANADEX

Super Quaiity — Low cost printer Tractor Feed with full 96
ASClI character set Accepts RS232C at band rates between
100 and 9600 and Parallel Bit data

Attaches either directly or through interfaces to Pet, Apple,
L.\ TRSB0, Sorcerer, Nascom, Compukit elc ﬁ

[ ] L]
»/ Rgp_cseoﬂfsgo -V 1BM \
, —_—

SELECTRIC
GOLFBALL

Returbished IBM Golfball
Printers 10 new specs
Accepts Centronics parallel
g data Fnction feed Prints
L2 e at 15 cps

Attaches either directly or through interfaces to Pet, Apple,
TRSB0, Sorcerer, Nascom, Compukit elc /.

o

L]
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

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

A COMPUTER AS WELL.

FOR ONLY
£3250 - var

1

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.

NEC Spinwriter NEC's high quality printer uses a print
“'thimble” that has less diameter and inertia than adaisy wheel,

. ,
J; PROFESSIONAL WORD PROCESSING SYSTEM AND IT'S

—

giving a quieter, faster, more reliable printer that can cope with
plotting and prilting {128 ASCII characters) with up to five
copies, friction or tractor fed. The ribbon and thimble can be
changed in seconds.

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

WordPro Il The heart of the system — consists of a ROM and
diskette. The ROM is inserted into a space socket inside the
Pet. One of the most versatile Word Processing Packages

around. J

80%. J

¢/ NASCOM-2 MICRO-

5 COMPUTEIﬁ
]

only £295

+ VAT

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 sohd state
keyboard especially built for Nascom Uses standard
Nascom, monitor controlied, decoding

T.V. The lv peak to peak video signal can drive a monitor
directly and 1s also fed to the on-board modulator to drive
the domestic T.V

1.O. On-board UART (Int.6402) which prowides serial
handling for the on-board cassette interface or the
RS232/20mA teletype interface.

The cassette interface 1s Kansas City standard at either 300
or 1200 baud This 1s a link option on the NASCOM-2.
The RS232 and 20mA loop connector will interface directly
into any standard teletype

The input and output sides of the UART are independently
switchable between any of the options —

I'e it1s possible to house input on the cassetle and output
on the printer

PIO There 1s also a totally uncommitted Parallel (/0
(MK3881) gving 16, programmabie, 1/0 lines These are
addressable as 2 x 8 bit ports with complete handshake
controls

Documentation Full construction article i1s provided for
those who buy a kit and an extensive software manual 1s pro-
vided for the monitor and Basic.

Basic The Nascom 2 contains a full 8K Microsoft Basic in
one ROM chip with addiuonal features hke DEEK, DOKE,.

SET, RESET for simple programming.
N _ /e

With free 16K RAM board
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‘COMPUKIT UKIO]  =ierss aseer ssuume

A

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

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

Baild Ur dersrand indg Progs im KIT ONLY £199 . var AVAILABLE READY
vour wwr Computer ‘or NO EXTRAS NEEDED ASSEMBLED & TESTED
onny 1 small outlay READY TO GO FOR £249 . VAT
| Specially designed case ‘or Compukit in orance tlack With 1o 1 tor ke cessones £29.50 - VAT [

The Compukit UK101 comes in kit form with all the parts necessary to be up and working, suppled. No extras are
needed. Ater plugging 1n just press the reset keys and the whole world of computing is at your fingertips. Should you

)i

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
S miple Sol feanag fue 1o Clear and CONCIsSE commands and programs. By pressing the C key the wor d of Basic ts open to you
Mstucions compred by This machine is ideal to the computing student or Maths student, ideal to teach your children arithmetic, and is also great
Dr. A.A. Berk, BS¢ PhD) _ funtouse
Because of the enormous volume of users of this kit we are able to offer a new reduced price of £199 + VAT

THE NEW TRS80 SURPRISE
- Mo DEL II Model It of::rsa‘te:na‘tj :v’:(c‘:a::;g:!hlgh speed

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

one built-in 8" Hloppy disk stores an additional one- half million bytes, including the Disk
Operating System. And you can easily expand up to a four- disk system for up to two-million bytes of storage.
Model Il features upper and /ower case letters. Its built-in 12" high-resolution video monitor displays 24 lines of 80

normal characters. The profesional 76-key keyboard (with “calculato’ keypad) includes advanced funciions such as
Control, Escape, Caps, Hold, Repeat The keyboard s detachable and moveable for convenient data entry

s

You get the enhanced Level Ill version of TRS-80 s already-famous Level Il BASIC language and “TRSDOS" operting
system, automatically loaded in memory when you “power up.” (About 24K of RAM s used by this software }

Each time you power up, Model [l thoroughly tests itself to insure proper operation. Your chosen program can appear
tmmediately, 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 parallel port.
Future expansion is provided for through four plug-in slots for optional PC boards.

32K 1-Disk Model I 64K 1-Disk Model I
£1999.00 . v £2200.00 . v

3 DISK EXPANSION o

Ny
500K per Drive gives total of 37 \©
1.5M Byte for oniy £1399 . .4

o

Why do people buy more from e o/ THE ATARI VIDEO £138 N
COMPSHOP than anywhere else? COMPUTER SYSTEM < VAL

* LARGER STOCKS — we hardly ever run out Atari's Video Computer System now offers more than 1300
* GOOD SERVICE — we give extended warranties on all our products. different game variations and options in twenty great Game
* EXCELLENT REPAIR SERVICE — Through Compucare we repair and maintain most ProgramTM cartridges!
makes of personal computers. Have fun while you sharpen your mental and physical coordination,
LAST YEAR WE SUPPLIED TO THE PUBLIC — LARGE & SMALL

games that made Atari famous.

You'll have thrill after thrill; whether you're in the thick of a dogfight,

| i hall i isti i t
16,000 Television Games & 7,000 Computer Systems s You can play rousing, ¢ allenging, sophisticated video games, the
® /e s

e/

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.

@\ Compukits and Nascoms unsuccessfully constructed will be charged a standard £25. ﬁ h

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 £13.80 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 Controllers H
®

Compucare is a company that has been set up to provide servicing Q
and maintenance for the popular makes of micro-computers i.e. Sorcerer,
Pet, Apple, TRS80, Nascom, Compukit. Our charges are £7 per hour
plus parts.

Emergency 24 hour repairs can be handled for a £10 surcharge where possible.
— £14.80 + VAT — £16.80 + VAT

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

Please add VAT to all prices — Delivery at cost, will be advised at time of purchase. Please make k
cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting .
i
v
|

= T 14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G
/H‘ U ] \ Telephone: 01-441 2922 (Sales) 01-449 6596
— 1 i OPEN - 10 am - 7 pm — Monday to Saturday cnup COMPUTER
L J COMPONENTS
(Part of the Compshop Ltd. Group)

i -
“h Close to New Barnet BR Station — Moorgate Line.
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This superb organ — build the first
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.

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.

Massive new
calalogiie from
Mapiin that's even
higger and better
than before. If you
ever buy electior

its. this

the one catalogue
you must not be
wilhout. Over 280
pages - some i full
colour it

guide to electronic
components with
hundreds of ‘
photographs
lliustrations and
page after page of
mvaluable data

Our brmonthly newsletter contains guaranteed price.
yecial otters and all atest news

E

—

.

Arange 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 all in our catalogue.

Send the coupon now!

NTRPLINA

ELECTRONIC SUPPLIESLTD

| —2%
[ AR NP

Post this
coupon now for your \
) ~ copy of our 1979-80 ﬁ \\
ﬁ catalogue price 70p.
Please send me a copy of your 280 page ﬁ \
ﬁ catalogue. | enclose 70p (plus 37p p&p).
If 1 am not completely satisfied | may return the ﬁ
catalogue to you and have my money refnded.
If you live outside the U.K. send £1.35 or ten
International Reply Coupons.
| n lenclose £1.07

NAME
hﬁADDRESS
Xa o)
" \ﬁ nETl(BS soﬁ (@)

D
250

A wide range of disco accessories at
' marvellous prices. Our catalogue has
all the details.

-

‘I ® ¢ © 6 ¢ @

[ % Yl X T ) v [
4 '
A very high quality 40W per channel
stereo amplifier with a superb
specification and lots of extras.
Full construction details in our
catalogue.

7/
A genuine 150W per channel stereo
disco to build yourself.
Full specification in our catalogue.
All mall to:-

PO. Box 3, Rayleigh, Essex S56 8LR.

Telephone: Southend (0702) 554155.

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

)
Telephone: Southend (0702) 554000.
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