Bust-alia 85¢  South Africa 80¢  New Zealand 85¢  Malaysia $2.25
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Electrical knowledge is not a necessity to assemble this project — just simple soldering.
Cheques and Postal Orders to be made payable to TELEPLAY: send your order (No Stamp Needed) to
Teleplay, Freepost, Barnet, EN5 2BR or telephone your order quoting your Barclaycard or Access number.
Queries and Technical Advice offered either by phone or by calling st our shop.

SHOP OPEN - 10am to 7pm - Monday to Saturday

CLOSE TO NEW BARNET BR STATION — MOORGATE LINE

All parts fully guaranteed.
EUROPE'S LARGEST STOCKIST OF TV GAME COMPONENTS.
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CONSTRUCTIONAL PROJECTS

ANALOGUE COMPUTER-1 by P. J. Kronis BSc

Mathematical operations and circuits 970
COMBINATION LOCK by E. A. Parr

Double combination for added security 990
THERMOSTAT CONTROL by M. Edmunds

For the photographer who does his own developing ) 1002
SOUND TRACK MONITOR by J. Schmid

Alerts the operator when the end of a recording is reached 1006
METRONOME by M. Butt

Simple emphasised beat unit 1010
KEYBOARD by L. G. Parkin BA

Provide an eight bit binary word by pressing two keys 1014

GENERAL FEATURES

WAVE ENERGY by M. Abbott

Can the sea provide the UK with electricity? 976
STRICTLY INSTRUMENTAL by K. Lenton-Smith

Signetics TDA 1008 electronic music i.c. 988
INGENUITY UNLIMITED

Simple Clock—Beethoven’'s Doorbell—Electronic Combination Lock-——Distortion

Assessment—Protection for a Model Train Speed Controlier—Simple Aiarm 993
SEMICONDUCTOR UPDATE by R. W. Coles

A look at some recently released devices 998
NEWS AND COMMENT

EDITORIAL 969
READOUT

A selection of readers letters 974
BOOK REVIEWS

Selected new books we have received 980, 1013
MARKET PLACE

Interesting new products 985
INDUSTRY NOTEBOOK by Nexus

What's happening inside industry 1001
SPACEWATCH by Frank W. Hyde

Soyus-29 and Salyut-6, USSR Launchings, India and the USSR, GOES-3, Place in Space 1005
PATENTS REVIEW

Thought provoking ideas on file at the British Patents Office 1020

Our October issue will be on sale Friday, 8 September 1978
(for details of contents see page 975)

© IPC Magazines Limited 1978. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All
reasonable precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to
readers are reliable. We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices
quoted are those current as we go to press.
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1.C.E. MULTIMETERS e,
TWICE the j, s R

£5:

The I.C.E. range of multimeters provide an ,‘m,,’,m,k 500,

i - O . ‘ 54~
unrivalled combination of maximum perfor- X 0 o
mance within minimum dimensions, at a truly ?5 2 2% 8 H - ??????

low cost. Plus, a complete range of add-on
accessories for more ranges, more functions.

Supertester 680R Microtest 80

(illustrated) Supertester 680G * 20kQ/V, = 2% fsd on d.c.
* 20kQ/V, 1% fsd on d.c. * 20kQ/V, £2% fsd on d.c. 4kQV, 2% fsd on a.c.
4kQ/V, £2% fsd on a.c. 4kQ/V, =2% fsd on a.c. * 40 Ranges - 8 Functions
* 80 Ranges — 10 Functions * 48 Ranges — 10 Functions * Complete with case -
* 140 X 105 X 55mm *109 X 113 X 37mm only 93 x 95 X 23mm
£32.00 + VAT £24.50 + VAT . £16.60 + VAT
(For Mail Order add 80p P&P) (For Mail Order add 80p P&P) (For Mail Order add 80p P&P)

Al 1.C.E. multimeters are supplied complete with unbreakable plastic carrying case, test leads, etc. and a

50-plus page, fully detailed and illustrated Operating and Maintenance Manual.
Now available from selected stockists. Write or phone for list, or for details of direct mail-order service.

-_— Electronic Brokers Ltd.
H 49-53 Pancras Road, London NW1 2QB
o el: 01-837 7781

TWO N EW SU PE RMODU LES 8 TRANSISTORS Medium Power MP 8112 @ 15p, MP 8512 @ 15p.

50 VAR|-CAP DIODES LIKE BA 102 Untested @ 57p.
170W INTO 4 OR 8 OHMS SuEsuEToRIACH GTos i 578
MOS LEVEL SENSOR TAA 320A with data @ 35p

SUB-MIN TANTALUMS 4.7uf 10v.w. @ 6 for 2!
ITY .1uf 100v.w. POLYESTER CAPACITORS @ 20p doz.
100 ASSORTED C 280 CAPACITORS @ 57p.
MAINS TRANSFORMERS 240 volt Input Type 1, 55 voit 10 Amp @ £5.50 (P&P 25p});

pe 2, 24 volt Tap, ed at 14 vot 1 Amp @ £1. 30(P &P 25p}); Type 3, 22-0-22 volt
500mA@E1 801P 5p).
MC1 BAND AMPLIFIER 400kHz to 45MHz @ 45p.

COIL 0 MERS with core. 6 for 25p.
C 107-8-9 TRANSISTORS Assorted Untested @ 57p.

VHFFETSJ3 0@21)7 ach,
1000uf 40v.w. ELECTROLYTICS at 3 for 35g
80 ASSORTED WIRE WOUND RESISTORS 1 to 10 watt @ 57p.
2200uf 100v.w. ELECTROLYTICS for 80p.
1000pf SOLDER-IN FEED THRU's @ 20p doz.
DISC CERAMICS .22uf 6v.w., . tuf 18v.w., .02uf 50v.w., .01uf 50v.w., 1000pf 100v.w.

All 20p do.
‘I Amp TRANSISTORS PNP BCX 36 @ 12p, BCX 37 @ 10p.
By popular demand we have designed higher powered versions of our well known "8 ohm LOUDSPEAKERS at 7! 8
modules. The CE 1704 which gives 170W into 4 ohms and the CE 1708 which gives 2 0'ASSORTED tﬂ* watt RESISTORS for 76p.
170W into 8 ohms are physically similar to the original types and have the same FERRANTI ZTX 1 ANSISTORS 7 for 60p.
combination of compatible performance festures which makes CRIMSON amplification ERIE REDCAP SUB- M|N|ATU E.Oluf 1 00V w. CAPACITORS 6p each.
audibly superior to the competition and the only choice if you have an ear for music. 30 ASSORTED 10XAJ CRYSTALS 5100 to 7900kHz for £1.10.
We have aiso produced suitable power supplies which again use our superb TORGIDAL MULLARD PRE-AMPLIFIER 1.C. TAA 435 with data @ 40p.
TRANSFORMERS, only 50mm high, with a 120-240 primary and single bolt fixing. 1MHz PLUS 100kHz CRYSTAL with Calibrator circuit @ £2.

400mW UNMARKED GOOD ZENERS 3.6v, 6.8v, 10v, 1iv 12v, 13v, 16v, 24v, 30v,
33v, 36 volt. All at 10 for 40,

Write or phone for more information and biased opinions.
1,2K 6 WATT VARIABLE leE WOUND RESISTORS }" Spindle @ 22,

POWER AMPLIFIER MODULES  Home Europe ) STUD MOUNTING DIODES 100 PIV 10 Amp @ 15p: 4 for 50p. 100 PIV 30 Amp
CE BO8 BOW/ ohms 35-0-35V  £16.30 £1680 | T-7-D- Y BICALIYELOIANY 9 40
CE 1004 100W/4 ohms 35-0-35V £1922 £19.30 POWER, 1kHz, 8 OHMS S.A TV FILTERS Umes(ed 3for3
CE 1008 100W/8 ohms 45-0.45V £2322 £2300 T.I.D. ANSIGNIFICANT ELECTROLYTIC CAPACITORS 20+20uf 450v.w. @ 20p, 32+32uf 275v.w. @_10
CE 1704 170W/4 ohms 45045V £20.12 £2846 | SLEW RATE LIMIT:25V/sS. v o 3&? 08" 20p G050 275w 6 o5, S3Bout B 6 65, 8203
CE 1708 170W/8 ohms 60-0-60v  £31.90 £31.04 | S/NRATIO :110dB 100 ASSORTED MULLARD C280 CAPACITORS for 67,
FREQ. RESPONSE :10Hz - 35kHz, -3dB ELECTRET MICROPHONE INSERTS with FET PRE AM;@ £1.86.
TORDIDAL POWER SUPPLIES STABILITY :UNCONDITIONAL TEXAS S.C.R’s TIC 47. 200 PIV 300mA @ 18p each.
CPS 1for 2xCE 608 or 1 x CE 1004 £1447 £13.40 PROTECTION :DRIVES ANY LOAD SPECIAL F.M. FRONT END with Manufacturer’s circuit @ £4.
CPS 2 for 2 x CE 1004 or 2/4 x CE 608 £16.82 £20.57 SAFELY 3 PIN MAINS PLUG AND SOCKET like R.S. European type with 2 metres of Cable
CPS 3 for 2x CE 1008 or 1 x CE 1704 £17.66 £21.35 SENSITIVITY :775mV (250mV or .
CPS4for ) xCE 1008 £1531 £18.18 ° 100mV ON REQUEST) ,ﬁf;;;,,.‘#gg{,’}g&"g;ﬁ SAESITORS 6 for 25p.
CPS 5 for 1 x CE 1708 2260 €260 | SIZE 1120 x 80 x 25mm 010t 126v.w. 1% CAPACITORS at 10p
CPS Bfor 2xCE (704 0r 2 xCE 1708 £23.98 £27.70 5 WATT NPN DARLINGTON TRANSISTORS @ 20p, 3 for 60p.
L
p.
TS oo mn oo @ac CRIMSON ELEKTRIK WIRE ENDED SPARK GAPS o1 105 cach.
MEDIUM POWER 100mn L4CW €180 £240 Please note our new address Tl AL e R A
DISCO/GADUP  150mm 1.1°C/W  £2.30 £366 : ) . :
and telephone number: Please add 20p for post and packing, unless otherwise stated. on U.K. orders under £2.
THERMAL CUT-DUTS 1A STAMFORD STRE ET' Overseas orders at cost.
Recommended for improved reliability
70°C tor use with Free Air Heatsink £1.50 £1.80 LEICESTER LE1 6NL
405 lor we with o Cocod amsik €180 €130 | Telephone: (0533) 537722 . K E
iélome prices |nclude| \{1AT arlmd postage. C.0.D. 90p extra, £100 Ilmn E or:' no problem. RAD I 0 COM Po N E NT s U P P LI E Rs
uropaan prices include carriage, i and terling by bank - -
draft, P.O.. International Giro or Money Qrder. Qutside gurope please write igr s{)scnf'c 25 The Stralt, Llncoln LN2 1J F Tel. 207 67

guole by return. Send SAE or two International Reply Coupons for full literature.
avourable trade quantity price list on request. High quality pre-amp circuit 20p.
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EASY BUILD SPEAKER DIY KITS
Specially designed by RT-VC for cost
conscious hi-fi enthusiasts, these kits
incorporate two teak simulate enclosures.
two EMI 137 x 87 {approx.) woofers, two
tweeters and a pair of matching crossovers.
Supplied complete with an easy-to-follow
f 00 circuitdiagram. and crossover components
STERED PAIR Input 16 watts rms. 30 watts peak, each unit.
+ p&p {550 Cabinetsize 20" x 117 x 93" {approx ).
SPEAKERS AVAILABLE WITHOUT CABINETS.
1t's the units which we supply with the enclosures illustrated
Sie 137 x B 1approx ) waoter. (EMI), 2§ 3pp. £ 700 per
tweeter. and matching crossover components.  srereq pair
Power handling 15 watts rms, 30 waits peak. + p & p £3.40

——

COMPACT FDR TOP VALUE Thesenfinie baffie
enclosures come 10 you ready mitred and professionally
finished. Each cabtnet measures approx. per stereo pair
127 x 9" x 5" deep. and is-in wood simulate.

Complete with two 8” {approx.} speakers for ‘85"
maximum power handlng of 7 watts. BQ). +p&pf220
SPEAKERS Twomodels - Duollb. teak veneer. 12 watts
Tms. 24 watts peak. 183" x 133" x 73" (approx.}.

Duo 11120 watts rms. 40 watts peak. 27" x 13" x 113" appx

PER PAIR PER PAIR
Duotb E97 Lupesso Ovell €52 55

DECCA 20 WATTS STERED SPEAKER stereo pair
This matching foudspeaker system is hand made. kit
comprises of two 87 diameter approx. base drive unit. with
heavy die cast chassis famnated cones with rolled P.V.C

surrounds. two 33" diameter approx. domed tweeters
h complete with crossover networks B0 £4.00p&p 2!!00
i

PORTABLE
DIsSCo
CONSOLE
with built-in
pre-amp

Here’s the big-value portable disco console from
RT.VC! It features a pair of BSR MP 60 type auto-
return, single play professional series record decks
Plus.atl the controls and features you need to give
fabulous disco performances, p & p£6.50
Simply connects into your ) [6400
existing slave or externa! amplifier.

AM/FM STERED TUNER AMPLIFIER CHASSIS COMPLETE

Ready built. Designed in a slim form for compact. modern instaliation,

Rotary Controls Vol On/GH, Bass. Treble, Balance.

Pu'shhﬂlmom for Gram. Tape VHF. MW, LW and 5 button rotary selaction
switch.

Power Supply Selenium Bridge—350V DC from 210-250V AC. 50Hz input.
Aerial Ferrite 8" x §” bult into chassis for LW and MW plus flying lead for
FM aerial.

Power Output 5 watts per channel Sine at 2% THD into 15 Ohm. 7 watts
speech and music.

Tape Sensitivity Playback 400mV/30K OHM. for max. output. Record
200mV/50K output available Irom 25kHz {150mV/100K) deviatlon FM
signal. Frequancy Range (Audio} 50Hz to 17kHz within + 14B.

Radio. FM sensitivity for 3dB below limiting better than 10uV.

AM sensitivity for 2008 5/N. MW 350uV/Metre. LW 1mV/Metre.

Size approx. fength 167 x height 21" x depth 43"

P& P'£2.50 £1 9.95

PERSONAL SHOPPERS

'VIDEOMASTER' Super Score TV Game with Pistol.
Mains operated.

VIDEOMASTER' Ooor Tunes (24 different tunes),

£14.95
£9.95

16016 VOLT MAINS TRANSFORMER, 2} amp. £2.50
BSR Record auto deck on plinth with

stereo cartridge ready wired. f' 1 95
LED 5 function men’s digital watch

stainless steel finish £595
LCD & function men's digital watch

stainless steel finish £795
LCO 8 function CHRONDGRAPH men’s digital

watch stainless steel finish f1 295

STEREQ CASSETTE record/replay fully built P.C.
board. Used. without guarantee. (Ex Equipment.}

MICRO CASSETTE Tape Recorder.

£1.95
£13.95
£1.00

MUSIC CENTRE CABINET with hinged smcke acrylic top,
finished in natural teak veneers, size 30'%" x

100K Multiturn Varicap tuning pots. 6 for

14" x %™ approx. £5.95
MULLARD Built powes supply £1 50
DECCA 0C1000 Stereo Cassette P.C.B.
complete with switch oscillator coils and
lape-heads. £295

7" TAPE Transport Mechanisms. A selection from

Opportunity!

AUDIOMODULESIN

BARGAIN PACKS
CURRENT CATALOGUE
PRICE £
ATOVER

PER PACK

SEE OUR PRIGES

1 PACK 1.2 x LP1173 10w. RMS output power audio

amp modules, + 1 LP1182/2 Stereo pre amp for
ceramic and auxiliary input.
£4.95

— I

OUR PRICE
pp £1.00

PACK 2. 2 x LP1173 10w. AMS output power audio

amp modules + 1 LP1184/2. Stereo pre amp for

magnetic. ceramic and auxiliary inputs. m

i"us- QUR PRICE £7.45

ptp £1.00

amp modules + 1 LP1182/2 Sterea pre amp for ceramic

and auxiliary input.
£9.95

QUR PRICE
ptp £1.00

ACCESSORIES -

Suitable power supply partsincluding

and output capacitors.

PACK 3. 1xLP1179/2 FM Tuninghead with AM gang, 1xLP1165/1
AM/FM IF module, 2 x LP1173/10w. RMS output power audio

TRADE ENQUIRIES INVITED

Recommended set of
rotary stereo controls

comprising BASS, TREBLE,
VOLUME and BALANCE.

P+ 50p 95])

ains transformer, rectifier, smoothing

£1.95

£1.00p+p

n gacks

3 a‘l“(h&a'g;‘ n‘:geme- w‘ﬂl: ;5’:3\:’;;
;5— and a set o tudv:;’u‘:‘l]sm‘;':h
hanslmmuﬁa!a Multard LPY 400 Deco

£12.85

Listed at

£11.90

When you buy pa

paP 250

. N . ® [
..Tf)h‘\_l-":‘,("‘»‘{‘.‘
i o crene
0 x 20 WATT STEREO AMPLIFIER [2990
Superb Viscount IV unitin teak-finished cabinet.
Silver fascia with aluminium rotary controls and p&p
pushbuttens. red mains indicator and stereajack  £2.50
socket. Function switch for mic magnetic and crystal
pick-ups. tape. tuner, and auxiliary Rear panel features two

45 WATT MOND
DISCO AMP

00
35 p&pf250

Size approx.
1337 = 53" x 6% = s
45 watts rms, 90 watts peak output. Biy teatures
inctude two disc inputs. both for ceramic cartridges. tape
input and microphone input. Level mixang controls Hitted
withinfegral push pull switches. Independent bass and

mains outlets. OIN speaker and input sockets. plus fuse.

20+ 20 wattsrms. 40+ 40 watts peak.

30 x 30 WATT AMPLIFIER KIT £2900
For tha experienced constructor complete in every

detail. Similar facilities as Viscount IV amplifier. p & p £2.50
60+ 60 peak.

AVAILABLE NDW built and fully tested with

output 30 + 30 watts rms. B0 + 60 peak.

SPECIAL OFFER: PACKAGE PRICE WITH 30 x 30 KIT Mk_ Il
version, operates into 4 to 15 OHMS speakers. Designed by R& TVC
for the experienced constructor. Complete in every detail, facilities

as Viscount IV amplifier B0 + B0 peak. Supplied with 2
Goodmans Compact 12" bass woofer with cropped 14,000 Gauss

treble controls and master volume.

70 & 100 WATT o4

MONO DISCO AMP T _

Size approx. ] oo
147 % 47 x 10} e I

Brushed aluminium es f ‘e
lascia and rotary controls [ Y

AT

Five verticalshde controls master volume.

tape level. miclevel. deck level. PLUS INTER-DECK FADER
for perfect graduated change from record deck No. 1to

No. 2. or vice versa, Pre fade level control 70 watt £
(PFL) lets YOU hear next disc before fading 140 watl peak
itin. VU meter monitors output level p&pEa00
Dutput 100 watts RMS 200 watts peak. 100 watt [65

*:J}’ approx. tweeters and crossovers.

Magnet. 30 watt. rms. handling + {4900 b8 £4 UUI

ADD-ON STERED CASSETTE TAPE DECK KIT /meeu—
Designed for the experienced 0.1.Y. man. This
kit comprises of a tape transport mechanism, £8
ready built and tested recosd/replay
electronics with twin V.U. meters and
level control for mating with mechamsm
Specifications - Sensitivity - Mic.
0.85 mV « 20K DHMS Din. 40mV
+ 400K OHMS : Qutput - 300mV RMS per channel .« 1KHz
from 2K OHMS source: Cross Talk - -30db - Tape Counter
3 Digit- Resettable : Frequenty Response - 40Hz -8KHz + 6db

Oeck Motor - 9 Volt OC with electionic speed regulations
Key Functions - Record. Rewind, £1Q9s
Fast Forward. Play. Stop & Eject, &0f2.50

P&Dt

CHASSIS RECORD
PLAYER DECKS

GARRARD DECK CC10A {795
Record changer with cue,

stereo ceramic cartridge. p & p £2.00
BSR MP60 TYPE Single

play record deck s [1 595
less cartridge. papf255
Cartrydges to swit above

Acos. magnetic stereo  £4.95

12" x 83" Ceramic stereo £1.95

1
_rr
approx BSR automatic record player deck

cueing device and stereo ceramic head. p & p £2.55 f995

BSR MP §0 type. complete with magnetic cartridge. [29
diamond stylus, and de Juxe phinth and cover. p & p £4.50
Home 8 Track cartridge player This unit will match £ 50
with the Viscount IV & x 8" x 33" p & p£2.50 16

o
Tgpl. extras: Mains transtormer to suite £2.50 + f£1

-

£8.95‘

Order by giving
credit card
number ONLY.

R||TnV]C

323 EDGWARE ROAD, LONOON W2
210 HIGH STREET, ACTON W3 6NG
ALL PRICES INCLUDE VAT AT 124

Al items subject to availability. Prics correct
1278 snd subject to change without notice.

unit at a budget price. comprising ready
assembled stereo amp, module. Garrard
auto / manual deck with cueing device.
pre-cut and finished cabinet work Dut-
put 4 watts per channel. phones socket
and record/replay socket. including

2 SPHERICAL HIFI speakers £ 995

EASY TD BUILD RECORD PLAYER KIT

for the D-I-Y man who requires a stereo
p&p£4.05

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Half day Thursdsy. ACTON: Mail Drder onty. No callers GOODS NOT DESPATCHED OUTSIDE UK
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ICS have
helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
electronics - now it can be your turn

Whether you are a newcomer to the field
or aiready working in the industry, ICS can
provide you with the specialised training so essential
10 success.

Personal Tuition and Guaranteed Success

The expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
tbat suits you best and in your own home. In the words
of one of our many successful students: ““Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed.”’

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates, iCS can coach you for:
Telecommunications Technicians

Radio, T.V. Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Efectrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Servicing
Electronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are availabte including GCE.

Post this coupon or ‘phone today for free
ICS careers guide.

Age

Address
To ICS, Dept. 273Y , Intertext House,
London SW8 4UJ

Iﬂs or telephone 01-622 9911 (ail hours}

956

CRESCENT RADIO LTD.

1 ST. MICHAELS TERRACE,

WOOD GREEN, LONDON,
N22 4SJ (MAIL ORDER DEPT.)

01-888 4474

TELESCOPIC AERIAL

11 Section Telescopic Aerial

Length, extended: 1 metre {391")
Length, closed: 135mm {53"}

Nut and bolt fixing through recess at base
of aerial.

Only 75p each + 12}% VAT

“ .

AN ELECTRONIC VERSION OF TWOQ-UP
OR QDDS AND EVENS.

We supply a complete kit of parts which
includes a strong case and attractive front
panel to give the finished game a long life
and professional appearance.

Full assembly instructions are supplied. ‘If
you can solder you can make this great game.’
An ideal first project to introduce you to
electronics.

Not only will ‘FLIP" start you on a great
hobby but you will own a game which will
amuse you and your friends for hours.
Complete Kit: £5.25 + 8% VAT

Post Free!

3 KILOWATT PSYCHEDELIC

LIGHT CONTROL UNIT

1000W lighting per channel, max.

A 3 channel sound to light unit housed in a
robust metal case, with a sensitivity control
for each channel i.e. Bass, middle and treble.
Full instructions make this unit &asy to
connect to your present amplifier.

S.A.E. for spec. sheet.

Still only £20.00 + 8% VAT.

POWER SUPPLY UNIT

PP1 — switched 3, 4%, 6. 77, 9 and 12 volts
at 500mA, with on/off switch and pilot light
Size: 130 x 55 x 756mm approx.

Qur Price: £6.00 + 8% VA

BARGAIN LOUDSPEAKER

Goodmans 5” 8 ohm long throw heavy duty
L/SPKR.

Mounting plate is integral with L/S chassis
and has fixing holes with centres spaced at
53" (diagonally)

Only £5.00 + 121% VAT.

SIX-PIECE i
MINIATURE i
SCREWDRIVER ]

SET

Six precision screwdrivers in

a hinged plastic box. Blade

sizes:0-8mm. 1-4mm. 2mm,

2.4mm, 2-9mm, 3-8mm.
Our Price: £1.76 + 8% VAT

2 WAY 8 OHM

HEAVY DUTY XOVER.

A 2 way 8 ohm H/D Xover suitable for /S
systems up to 100W. Input via screw ler-
minals. Fitted with a 3 position ‘"HF LEVEL'
svgiéch which selects either Flat, —3d8 or
—6dB.

BuY now while stocks last|

Only £3.00 + 8% VAT.

PIEZO ELECTRIC HORN

UNITS

High Quality. High Power Tweeter. No Xover
reqd. Freq. Response: 3-8kH2-28kHz. Spec.
sheet sent on receipt of S.AE.

Our Price: £6.50 + 8% VAT.

BARGAIN TRANSFORMER
240V Primary 12—0—12V 500mA sec.
Approx. size: 60 x 40 x 50mm. Fixing
centres: 76mm.

Price: £1.50 + 8% VAT.

Access

‘P&P’ orders up to £5, Add 30p.
Orders £5—£10, Add 50p.
All orders over £10 post free!
Please add V.A.T. as shown.
S.A.E. with all enquiries please.

BARCLAYCARD

VISA

Personal callers welcome at: 21 GREEN LANES, PALMERS GREEN, N.13.

¥/

FLRSHERUNIT

1

B €4 \_‘7

Wired ready

Complete with three . 9‘95

100 wat 'rf°'8é‘5§ﬁ$i'§?y
n

that flash! pender, |

SoundtoLight ..,
MASTER UNIT "1

CHANNEL

o ST B

—

{Less Lamps)

TYPE B 3BANKUNIT

-0

»

'&—__h“__‘—-’(
oc,,£199 53, , 199

Fittng

100 WATT SPOY LAMPS [ wmmum
RED.YELLOW GREEN] 3 tsmos

BLUE ﬁ -50 sach| £4-50
CFERs B8.C. or E.S. Fitting
UPRICES INCLUDL V A T ane P ACKING)

I harys preces 1ppiy 18 (he Unitnd Ringgom anky )

.joo o] £308|

VTOUT 48 Ang
CIVS (vt Soca el

TWIN

(less lamps)

BANK 5 1igH7

LENGTH

144 inches UN,I

‘ot B

Fitting

Fitting f' '.35

Imey

TYPE A spgr

lless lamp)

onihe

<~

BC F:mng ES F’”In;

TWIN BANK 12tiGHT
w owo. UNIT
B LHIE oy

“a Og%%lamps)

gnc||ng£1 8@! E.(snng £1H§_~5_0

—facw

nd 20p lor dlustrated lesflet B price s
N D »

a
v
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WATFORD ELECTRONIGS

35 CARDIFF RCAD, WATFORD, HERTS., ENGLAND
MAIL ORDER, CALLERS WELCOME. Te|. Watford 40588/9

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 30p*® TO ALL ORDERS UNDER £10.00. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE.
MINIMUM ORDER £2.00 PLEASE.

VAT Export orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise. all prices

are exclusive of VAT. Please add B% to devices marked *. To the rest add 12}%.
We stock many more items. ays to visit us. We are situated behind Watford Football
Ground. Nearest Underprnund/Bﬂ gtation: Watford High Street. Open Monday to Saturday
9.00 am — 6.00 pm. Ample Free Car Parking space avmlng

POLYESTER CAPACITORS: Axial Jead type. {Values are in uF)

400V: 0,001. 0.0015. 00022, 0.0033 8p: 0.0047. 0.0068. 0.01. 0.015. 0.01B 9p; 0.022.
0.033. 10p; 0.047. 0068 14p; 0.1015p; 0.15. 0.22 229. 0.33. 047 39p; 0.68 45p.
160V: .039. 015, 0.22 13p; 0.33. 0.47 22p; 0.68 1.0 29p; 15 33p; 2.2 38Bp; 4.7 47p.
DUBILIER: 1000V: 0.01. 0815 16p; 0022 18p; 0047 16p; 0.134p; 047 43p.

POLYESTER RADIAL LEAD (Va!ues in pF) 250
0-01,0-015; 0-022, 0-027 5p; 0-033. 0-047, 0- 068 0-17p:0-15 12p;
0-22,0-3314p;0.47 16p; 0-68 20p; 1 0249 1-5 27p; 2-2 31p.

FEED THROUGH
CAPACITORS
T00uF 350V 8p

ELECTROLYTIC CAPACITORS: Axial lead wpe (Values are in uF)
10,15 22 25 33 4.7, 68.8, 22 9p; 47, 32. 50129'63 |0027p,
50, 100. 220 25p; 470 50 1000 2200 68p; 40V: 22 33 00 12 ; 3300
629, 4700 64p; 35V: 10, 33 7p; 330. 4 ; 1000 49p; 25V: 10, 22, 4 s 60. 160
8p,220 250 139,470 640 25p; 1000 270; l OO 300:2200 41p: 3300 52p; 700 54p; 16V:
10.40. 47, 68 7p: 100, 125 8p; 330, 470 16p; 1000, 1500 20p: 2700 34p;10V: 4. 100 6p;
640 10p; ‘000 14;1
TAG-END TYPE: 70V: 2000 98
25V: 4700 48p; 2000 37p; 40V:

; 4700 121p; 50V: 3000 75p; 40V: 4000 70p; 2500 65p;
600+ 2000 95p; 325V: 200 + 100 + 60 + 10(? Op.

OPTO
POTENTIOMETERS (AB or EGEN)

Carbon Track. W Log & }W Linear values ELECTRONICS*
5000, 1K & 2K {Iin oniy}. Single 27p | LEDs plus clip
5X0)-2M() singte gang 27p | T1L209 Red 13
5K0-2MQ single gang D/P switch 60p | TIL211 Gm 18
5K{1-2M() dual gang stereo 70p T2"’72R1e2dYe"°w f%

TANTALUM BEAD CAPACITORS
3sv: 01,F 022 033 047 068
10 22uF 33 47 68 25v: 15 10
20V: 1.5 16V: 10pF 13p each
47.100 40p. 10V: 22pF, 33.47 6V:
47,68, 100.3V: 68, 100uF. 20p each

MYLAR FILM CAPACITORS

100V:0.001 0.002.0005. 0.01uF  Sp
0015 002 008, 0.05 0.0564F 7P
01uF 01502 9p 50V:047,. 11p

CERAMIC CAPACITORS: 50V

0 5pF to 10nF 3p each
15nF 22nF 33nF 47nF 4p each
01u7 6p

SLIDER POTENTIOMETERS
0-25W log and linesr values 60mm
5K()-500K () single gang
10K0-500K Q2 dual gang

Selt Stick Graduated Bezels

POLYSTYRENE CAPACITORS
10pF 1o 1nF Bp: 1 5nF to 47nF 10p.

SILVER MICA (Values in pF) 3-3. 4-7
6-8 10 12 18 22 33 47 50 6875
82.85 100,120 150,220 9p each
250 300.330 360 390.600 820 18p each
1000. 1800. 2000, 2200 20p each

PRESET POTENTIOMETERS

Vertical & Horizonmat

0-1W 500- -5M{X Miniature 8p
0-25W 1000-—3-3M0 Horiz top
0-25W 2000 4-7TMQ Vert 10p

CERAMIC TRIMMER CAPACITORS
2 7pF 4 15pF 6-25pF 8-30pF 20p

MINIATURE TYPE TRIMMERS

RESISTORS - Erie make 5% Carbon
Mimature  High Stability. Low noise

RANGE VAL 199 100 -

-2”" Yellow Green21

7 Seg Displays

TIL312 CAn 3105
TIL313 CCth 3”105
TiL321 CAn5"115
TiL322C th 5”115

99

140

LCD 31 digit 975
LCD 4 digit 975

74193 105

995
4412F 1650
4412F1380
4415F 795

AY 1 6721/6
AY-3-8500
AY-3- B710i
AY-5-1224A%
AY-5-1230W

CA3080EW
CA3081
CA3089E
CA3090AQ
CA3123E

ICL7 106Ev#
ICM7205« 1150
LM3001H 170
LM301A 30
LM308 110
LM318 195
LM324#

LM33114
M252AA%
M253AA K
MC1303

MC1304P

MC1310
MC1312P0
MC1458%
MC1496
MC1488%
MC1489%
MC1495%
MC1710CG
MC3401
MC3340P*
MC3360P
MFC4000B
MFC6040%
MK50398%
MK50362% 0
MM2102-2% 190

NE518AW
NE555#
NES56DB
NES60W
NE561+
NES62 &
NE565A%
NEGE6W
NE567+
NES7 14
RAM2102-2%
RC4136D% 12
ROM2513
$G3402
SN76003N

TDA1022%
TOA2020
TLOB1CP*
TLOB2CP*
TLOB4CP*

W2-20-4 TM €24 1.5p 1p
w2204 7™M £12 2p 1.5p
iw2.20-10M E12 5p ap
2% Metal Fim 100-1MQ 6p

1% Metal Fitm 50-1M 10p 8p

SWITCHESw
TOGGLE 2A 250V
SPST 28p
DPDT 38p
4 pole on/otf

TRANSISTORS

AC117%
AC125%
AC126%
AC127%
AC128%
AC1414

BC170
BC171
BC172
BC177%

54p

SUB-MIN TOGGLE
SP changeover 59p
SPST on/off 54p
DPDT 6 tags 70p
DPDT Centre off 79p
DPDT Biased 115p
SLIDE 250v:
1A DPDT 14p
1ADP c/over  15p

A DPDT 13p

ﬂole c/over %ro

25 6pF 3-10pf. 10-40pF 22p
5 25pF 5-45pF 60pF. 88pF 30p

100 . price applies to Resistors of each type
not mixed values.

COMPRESSION TRIMMERS
3 40pF. 10-80pF.25-190pT
100 500pF 1250pF

PE String ENSEMBLE

25p .
Components now available.

38p

SOCKETS

moulded
with
break
contacts Spring Ioudud
20p SPSTonfoff g4
24p SPDT clover  gen
DPDT 6 Tag 85:

SWITCHES * Miniature Non-Locking

Push to Make 15p Push to Break 26p

8p ROCKEﬁ(whne‘) 10A 250

SP changeover centre 0 30p

ROCKER: (biack) en/off 10A 250V 23p

ROCKER: llluminated (whl(e)

Lights when on: 3A 2 62p

ROTARY: (ADJUSTABLE STOP) 1 pole/2-12

way 2p/2-6W 3p/2 4W 4p/2-3W 41
ROTARY: Mains 250V AC 4 Amp 45p

JACK PLUGS
Screened

Plastic in line

-

2-5mm
3.5mm

MONO
STEREQ

DIN
2 PIN Loudspeaker
3. 4.5 Pin Audio

SOCKETS

CO-AXIAL (TV}

PHONO
assorted colours
Metal Screened

140

5p single
8p double
10p 3-way

Nt b () (b b bt

12p

23
2N1671% 190
2N1671B#195
2N1893% 28
2N1986% 60

BANANA 4mm 10p 12p
2mm 10p 10p
tmm 8p 8p

3mm 9 9p

oIL SOCKETS W {Low Profile — Texas!}
8 pin 10p; 14 pin 12p; 16 pin 13p; 18 pin 20p;
20pin 2 p, 24 pin 30p; 28 pin 42p; 40 pin 55p.

WANDER

DIGITAL MULTIMETER

Announcing DM90C — The Digital Muitimeter
with a difference — It measures Capacitance too.
{as published in E.T.I. August 1978)
Throw away your analogue meters, here’s digital
accuracy at only half the price of an equivalent
commercial Multimeter.
The DMS00 is a 34 digit multimeter with an
0.5in L.C.D. display lncorporatmg
6 AC & DC Voltage ranges. 6 Resistance ranges.
§ AC & DC Current ranges; 4 Capacitance ranges.
The prototype accuracy is better than 1%.
This is a unique design using the latest MOS ICs
and due to the minimal current drain, is powered
by only one PP3 battery. There is also a battery
check facility.
DM9O00 is an attractive hand-held lightweight
device, built into a high impact case with carrying
handle and has been ingeniously designed to
simplify assembly.
Never before have all these features been offered
1o the electronics enthusiast in a single unit.
SPECIAL INTRODUCTORY OFFER
Price: £49.95° only (p&p insured add 75p)
Ready Built units available on order
Send SAE for leaflet.
{Demonstration on at our shop)

2N2220A% 26
2N2221% 23
2N2222%
2N2297
2N2303%
2N2368%
2N2369w
2N2476ﬁ125
2N24B3% 28

VDU CHIP
and VIODULE

Convert your TV into a VDU by
using the new Thomson-CSF,
TV-CRT controller chip SF.F
96364. 16 lines by 64 characters,
text refreshment, cursor manage-
ment on TV screen, line erasing,
line end erasing. Compatible with
any computing system. {Send 20p
plus SAE for full technical data.)

SFF 96364E £11.50°
AY-5-1013 UART £4.50°
71301 ROM £8.20°
SFS80102 RAM 1K £2.05°
74LS163 RAM £0.95°
Complete module £136.50°

MJE3055+ 80
MPF102 30
MPF103
MPF104
2N2904A 22
2N2905AK 20
2N2906% 18
2N29Q7% 20
2N290Q7A* 22
2N2926G 10
2N29260 8
2N2926R
2N2926Y
2N3011#%
2N3053w
2N3054w
2N3055%
2N310B
2N3121
2N3133
2N3135

BF 180w 2N3250
BF181# 2N3252
BF182W w 0 2N3302 35
F183#% 2N3442% 131
F184% 2N3563 20

82

TIP2955%
TIP3055%

BD695AN* 75 $43 36
BD696A* 75
BDY174« 195
BDY60%
BDY61 %
BF115%
BF154%
BF156w
BF167
BF173w
BF177+%
BF178%
BF179%

40673 %
Matched
Pair

10p extra.

ASC11 Keyboards*

Full 56 Key ASC11 coded key-
boards now available £49.50° (P
4 & P 75p)

CHOKES
SC60
100mH 60

| BC169C
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SAXON ENTERTAINMENTS LTD

THE PIONEERS OF MODULAR DISCO/P.A. EQUIPMENT
NOW OFFER PACKAGE DEALS AT INCOMPARABLE PRICES

CENTAUR COMPLETE STEREO MINI DISCO

ROADSHOWS — BUILT IN

STEREO DISCOS SOUND TO LIGHT/SEQUENCER 100 WATT
NN SPEAKERS & LEADS ' Jwo vsilglséﬁzumss MONO SYSTEM
Standard 100W = £179.50 oepost £a1.66
£249 or Deposit £57.12 17 onthe« £13:36

12 Months @ £21.75 or 24 Months @ £12.26

Similar in appearance to the Centaur and
complete with loudspeakers and leads.

Headphones to suit any system £7.50

SU pe r 2OOW EMS507 Electret Mic £15.00
ECM 81 Electret Mic £19.95

Boom Stand £15.50

£2 99 or Deposit £68.1 2 Carriage on all disco and PA systems £10.00

12 Months @ £25.86 or 24 Months @ £14.56

GX L 2OOW ( with fWiﬂ_200) illustration shows GXL Centaur System
watt cabinets These systems feature full mixing for two decks
tape & mic with monitoring facilities — override
. and are supplied complete with sound to light +
2£3h8£2¥ 30r ?epos':f ££8877:6;2 sequencer, display, speaker leads etc.
12 M .31 4 Mont 18.
onhe @ or st Menhe® JUST PLUG IN AND GO!

BSR Decks — 17,000 Line Loudspeakers — Rugged Aluminium Trimmed Cabinets — Cue Light And Phones
Output — Slave Output — Deck Lights/Motor Starts (GXL)

{Included in H.P. Prices)

20% Deposit Terms
On All Orders

Over £150-12 or 24
Months — Low Interest

D.L.Y. MODULES FOR ALL DISCO/P.A. AMPLIFIERS DISCO MIXERS — COMPLETE OR MODULAR
PPLY FOR * !
SA308 30W 8 ohms 45V £9.95™ £10.90% »
CAGD4 60W dohms SO £13.25 M ( ¥ &; 599000000000 NNITH AUTORaDE
: il LA ° 0 ——l_— C
SAG0B 60W B chms 65V £14.25 et o £13.50 \W' . T woouiss -
d vouobie compilete ond reo: o ug In or 0s on ONo module .
SA] 204 120W 4 Oth 75V £] 595 ;‘:A'IPL'OE?J:( )"-. b ““q eosy to conne:' module wiﬂ{ ullpco?mols exiep' Stereo module £33.50
“. monitor swi re fitted — full instruction: nel £3.9
SA1208 120W 8 ohms 95V £21.00 % } £22.50 W\’“ oppleg 1 Sy e = L o bk e £5.50
SUPPLY FGR . 4 COMPLETE MIXERS (with )
SA2404 240W 4 ohms 95V £29.50 Lo ~ FEATURES INCLUDE: Mono 18V m:s;a.sseo
0 20/:, I?ig;‘rgon\,’ '30H;'-20, :(H; ; 2dg‘cFﬂlY()s:‘:':/Fop:s"l‘ﬁi';u“ proot input Qﬂ Twin lzleck Mic' & T:pﬁ Ihnr.»ut;si’l Wide ronge boss Stereo 18Y £57.50
sensitivity mVY to suit most mixers — D.C. utput Fuses fitted. & tre i — Full hea ne monitarin no Moins 1
Cr:)ssfoii:o Pr:fsessionol s!ondzr:p'erfo‘:m:nca.g hs'::,::, m‘:‘:ins g:g;g
TOP QUALITY COMPONENTS THROUGHOUT
COMPLETE LIGHTING CONTROL AT YOUR FINGERTIPS! STROBE UNITS
SRS Likghvigg Control Unit Mk II £44.50
4kW Sequencer + Sound Light + Di
o o o o + Automatic Lervt:l In?:grc:egd Logiclmmerhsl\odule £32.50 Pro-Strobe 4-6 Joules £37.50
AT AN 4 Circuitry Panel £2.95 Super Strobe 2-3 Joules £22.50
® = Three Channel Sound to Light £26.75 (Pro-S"Obe has external trigger
vea 3kW 1-240W input — master Module £19.75 fOCIII?y)
Plus channel controls Panel £2.95
SPARES & ACCESSORIES — LOUDSPEAKERS & CABINETS PROJECTORS — PLUTO — NEW LOW PRICES!!!
Rope Lights — Red or Multicolour £39.50 Melos Echo Chamber £59.00* CHOICE OF WHEEL/CASSETTE
per 30ft.  Headphones £7.50 .
Rope Light Controller for up to 120 #£30.00  Sirens: English Police, USA Police, EISOTaDW Tungitan £47 9 L alle et T4
Fuzz Lig-hfs— Red/BIue/YelIow/Green £22.80 Desh"oyer, Alie_n Vt_:ice Simulator £7.50 P500 250W Q.1 £84.95 Picture wheels from £4.75
Magnetic Cartridge Equalisers £3.50* Bulgin 8 way lighting plug/socket ~ £1.90 (Wide choice available)

100 Watt Chassis Loudspeakers 12" £23.50 18" £47.50 (Add £1.50 core.)
Empty Lloudspeaker Cabinets: Small 127  large 127 £21.50  Small 2 x 12 £22.50 PIEZO HORNS only £7.50

£15.50, Large 2 x 12" £28  1x 18" £29.50 YES! — only £7.50
Projector lamps: A1167 £2.90. M6 £5.65. Strobe tubes 80W £8.50 (As fitted to our package PA system)
100W Spot lamps Red/Blue/Yellow/Green ICI Vynide 50" wide £3.50 Metre Direct from Motorola Inc., USA at an
£1.50 ea £13.50 for 10 Kickproof Grille 24" wide £3.25 Metre UNBEATABLE PRICE
MD Spot Banks: 3-way 300W £19.50, Kick Resistant Grill 50” wide £3.25 Metre. No crossover required 4kHz — 30kHz rated
4-way 400W £22.50. FULL RANGE OF RE-AN PRODUCTS IN STOCK 75W/8 ohms 150W/4 ohms use two per 100W
Bubble machines {optikinetics) £41.50 SEND FOR QUR BROCHURE NOwW!! amplifier — Full instructians supplied.
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PACKAGE P.A.

Complete with PIEZO horn columns fitted with 100 watt
units (100 watt system illustrated)

100 Watt £159.90
Deposit £38.46

12 Months @ £14.28

Includes 4 Channel 100 Watt Amplifier with
Treble, Bass and Master Controls plus Leads
and Twin Piezo Horn Columns (shown on right).

200 Watt £249.00
Deposit £57.12

12 Months @ £19.11 or 24 Months @ £10.66
zsix Mixed Inputs plus Three Sets of Bass and

Treble Controls plus Slave Output and Master
Control.

ACCESSORIES
Melos Echo Unit £59.00

A high quality Cassette Tape Echo Unit giving
long tape life, infinitely variable echo depth
and speed control. Suitable for all mics. and
instruments.

High quality Boom Stand £15.50. Floor
Stand £9.90. ECM81 Condenser Mic.
Removable Lead - Good Anti-Feedback
£19.95* EM507 Condenser Mic. — Good
Value £15.00. Phasers £19.80.

SYSTEMS (cuoraniee)

o.M 00

D.I.Y. MODULES FOR P.A. SYSTEMS Moncor stereo

Make your own mixer — Mono/Stereo — up to 20 channels
with these, easy to wire modules — Available as PCB’s or
assembled on panels.

Input Stages Mono Mono (/W
. < I © Upto 2;9 PCB £5-95 ponel e/l(. £8.95
S [ssuEmy
3 g |

oot £12.50
o £8.95
£9.50 e £12.50
£9.50 .  £1.00

Send for free brochure for complete specification

St
2 & " £9.50
o | 1 Mixer/Monitor  Mono £5 95

; i - (One only PCB
OA ] Ol per system)
‘wwr ! - N Stereo

Power supply for
up to 20 channels

Saxon AP100 Amplifier £45
Four mixing inputs — 100W into 4 ohms
Wide range bass & treble controls

+ master — Twin outputs

Saxon 150 Amplifier £59

Four mixing inputs — 100W into 8 ohms
150W into 4 ohms — wide range bass
& treble controls + master

All prices subject to 8% VAT except where asterisked (124%)
Shop premises open Tues to Sat 9 am - 5 pm Lunch 12.30 - 1.30 pm
Mail order dept open Mon to Frii 10 am - 4 pm Ring 01.684 6385

TO ORDER

Send -your requirements with cheque crossed P.O. or
60p COD charge to address below or just send your
Access or Barclay Card Number NOT THE CARD,

By Phone You may order COD, Access or Barclay Card.

By Pbsf

Post & Packing 50p on all orders except where stated.

SAXON ENTERTAINMENTS LTD.
327 Whitehorse Road, Croydon, Surrey.

All Enquiries  Large SAE Please Brochures on request
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The latest kit
innovation:

the quickest fitting

CLIPON -

capacitive discharge
electronic ignition

in KIT FORM
@ Smootherrunning 7/
@ Instant all-weather starting \ N\
@ Continual peak performance \
@ Longer coil /battery /plug life

@ Improved acceleration/top speeds

@ Optimum fuel consumption

Sparkrite X4 is a high performance, high quality capacitive discharge. electronic
ignition system in kit form._ Tried, tested, proven, reiiable and complete. It can be
assembled in two or three hours and fitted in 1/3 mins.

Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which is eliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn is eliminated by reducing the current to about 1/50th of the norm. It will
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system.
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of blowing the
transistors or the SCR. {(Most capacitive discharge ignitions are not completely
foolproot in this respect). The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes built in static timing light,
systems function light, and security changeover switch. All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed
transtormer and components, cables, connectors. P.C.B., nuts, bolts and silicon
grease. Full instructions to assemble kit'neg. or pos. earth and fully illustrated
installation instructions

NOTE — Vehicles with current impulse tachometers {Smiths code on dial RV 1}
will require a tachometer pulse slave unit. Price £3.35 inc. VAT. post & packing

Electronics Design Associates, Dept. PES, 82 Bath Street, Walsall,
WS1 3DE. Phone: (9) 614791

Electronics Design Associates, Dept. PES
82 Bath Street, Walsall, WS13DE. Phone: (9) 614791

Name
Address

Phone your order with Access or Barclaycard

AE f d.
QUANTITY REGD. Send SAE if brochure only require

Inc. VAT. and PP.

. | enclose chequeiPQ’s for
X$ KT £14-95 £
TACHS PULSE SLAVE UNIT £3.35
Cheque No.

Please state polarity pos or neg earth.
Access or Barclaycard No.

959



GREENWELD

443 Millbrook Road Southampton
SO1 0OHX Telb (0708) 772501

All prices quoted include VAT. Add
25p UK/BFPO Postage.
despatched on day of

enquiries M
VALUE £1.

ficial  orders

Most orders ch-rgc £85). Expon/Wholculo cnquirlu
eipt. SAE with welcome. Wholesale list now availa
MUM ORDER for bona-ﬁdo tudon. Surplus com-

BUY A COMPLETE
RANGE OF
COMPONENTS AND .
THESE PACKS WILL
HELP YOU

* SAVE ON TIME—No delays in
waiting for parts to come or
shops to open/!

* SAVE ON MONEY—Bulk buying
means lowest prices—just
compare with others!

* HAVE THE RIGHT PART—No
guesswork or substitution
necessary!

ALL PACKS CONTAIN FULL SPEC BRAND
NEW. MARKED DEVICES— NT
RETURN OF POST. VAT INCLUSIVE
PRICES.

K001 50V ceramic piate capacitors, 5%. 10
%geach value 22pF to 1000pF. Total 210,

K002 Extended range, 22pF to O-1uF. 330
values £4-90
K003 Polyester capacitors, 10 each of lhese
values: 0.01, 0-015, 0-022, 0-033, 0:047
0-068, 0-1, 015, 0:22, 0-33. 0-47uF. 110
altogether for £4-76
K Mylar capacitors, min 100V tge 10
each all values from 1000pF to 10,000pF.
Total 130 for £
K005 Polystwene capacitors, 10 each value
from 10pF to 10,000pF. E12 series 5%
160V. Total 370 for £12-30

K006 Tantalum bead capacnors 10 each of
the followm 0 1 0-22 33.0:47,
0.68, 6.8, a 5V 10/26
15/16 22/16 33/10 47/6 100/3 Total 170
tants for £14-20
KOO7 Electrolytic capacitors 25V working,
small physical size. 10 each of these pogula!
values: 1,2-2,4.7,10.22, 47, 100uF. Total
70 for £3.50
KOO8 Extended range, as above, also includ-
|ng 220, 470 and 1000uF. Total 100 for

K021 Miniature carbon film 5% resistors,
CR25 or similar. 10 of each value from 10R
to 1M, E12 series. Total 6 10 resistors, £6-00
K022 Extended range. total 850 resistors
from 1R to 10M £8-3!

K041 Zener diodes, 400mw 5% BZY88, etc.
10 of each value from 2:7V to 36V. E24
series. Total 280 for £15:30.

K042 As above but 6 of eaCh value £8-70

DIODE SCOOPI1!

We have been fortunate to obtain a large
quantity of untested, mostly unmarked glass
silicon diodes. Testing a sample batch
revealed about 70% useable devices — signal
diodes, high voltage rects and zeners may all
be included. These are being offered at the
incredibly low price of £1-25/1000 — or a bag
of 2500 for £2-25. Bag of 10,000 CB Box of
25,000 £17-50. Box of 100, 000 £60.

SPECIAL SUMMER OFFERS
Audio IC’s
7 76013N £1-00
76033N £1-40

LM380 80 TBAB105 70p
Linear IC’s etc.

741 (8DIL) 18p 8D131 24p
555 2 BD132 28p
1N4148 2p 2N3B19 18p

74 SERIES PACK
Selection of boards containing man d:ﬁerem
f74 s:nes IC’s. 20 for £1; 50 for £2.20;
or

TTL PANEL
52 logic IC's including 32 x 74161 {4 bit
binary counter) + 16 tant bead caps, R’'s, C's,
o zt;.oover £30 worth of TTL alone!l ONLY

DISC CERAMIC PACK
Amazing variety of values and voltages from
a few pF to 2.2uF 3V to 3kV! 200 £1, 500
£2:25, 1000 £4.00

EXPERIMENTERS
CALCULATOR

Based on the C500 chip, this pack of parts
enables the more experienced constructor to
make an 8 digit 4 function calculator. The
comprehensive data supplied includes full
size layout of PCB required, types of suitable
display and keyboard that can be used etc.
Components included in the pack are C500
caleulator chip, driver |C, all components for
|nvener/clock circuits, R’'s C’s etc. All for only

TRANSFORMERS

All malns nmary 12-0-12V_50mA 85p;

A 9 g £2:50. 6-0-6V_100mA
85p; 11A 240 9-0-9V 75mA 85p; 1A
£2-10. Mulmapped t 0-12-15-20-24-
30V. 1A £395; 2A £5.35; 3A £6-90 20V
23A £3-90; 25V 13A £2.25; 12V 8A £4;
24v 5A £7.50; 0-22-34-41V 4A £7.50; 20V
@ 300mA twice £2.50; 12V @ 250mA
twice £2.00

RELAYS

W847 Low profile PC mntg 10x33x20mm
6V coil, SPCO 3A contacts. 33

W832 Sub. min type, 10x19x10mm 12V
coil OPCO 2A contacts £1-15
W701 6V SPCO 1A contacts
20x30x25mm Only 66p
W817 11 pin plug in relay, rated 24V ac, but
works well on 6V DC. Contacts 3 pole ¢/o
rated 10A, 95
W819 12V 1250R DPCO 1A contac(s. Size
29x22 x 18mm. min plug intype 72p
W839 50V ac {24V DCI coil. 11 pin plug in
W)e 3 pole c/o 10A contacts Only 85p

pen construction mains relay. 3 sets

10A c/o contacts. £1:20
Send SAE for our relay list — 84 types listed
and illustrated.

STEREO AMPLIFIER
CHASSIS £5-50

Complete and ready built. Controls: bass,
treble, volume/on-off, balance. 8 transistor
circuit gives 2 watts per channel output. Just
needs transformer and speakers for low cost
stereo amp. Suitable metal cabinet (W374)
£2.00 — or buy the amp, case and trans-
former for £10.-00 and get DIN speaker
sockets and knobs free !

AMPLIFIER KIT £1-75

Mono gen. purpose amp with tone and
Vol/on-off controls. Utilizes sim. circuitry to
above amp. Output 2W into 8 ohms. Input
matched for crystat cartrid é;a 4 transistor
circuit. Simple to build on PCB provided. Can
be either battery or mains operated. (For
mains powered version add £2.20 for suit-
able transformer.) Blue_vinyl covered
aluminium case to suit (W372) €¥

TMS4030 RAM

4096 bit dynamic RAM with 300ns access
time; 470ns cycle time; single low
capac:(ance high level clock |/p, uIIy TTL

ble; Low power di 1. Supplied
with data £2.76

MISCELLANEQUS IC's

Supplied with data if requested. MC3302
uad comp. 120p; 710 diff comp. {TO99)
iOp. ZN1034E precns:on timer £2.25;
£M711 Dual diff comp 6! f £M1303 dual
stereo pre-amp 75p: MC1469R voltage reg
£1.50; UPC1025H audio £3-50

audio £2.88: TDA2640 audio £2.92;
SN75110 duat line driver 70p; MC8500
CRCC gen POA

HEAT SINK OFFER

Copper TOS sink 17mm dia x 20mm. 10 for
40p; 100 for £3; 1000 for £26

PC ETCHING KIT MK 111

Now contains 200 sq. ins. copper clad board,
1Ib. Ferric Chioride, DALO etch-resist pen,
abrasive cleaner, two miniature drilt bits,
etching dish and instructions. £4.26

VERO OFFCUTS
Pack A, All 0-1" _ Pack B, All Q- 15%
Pack C, Mixed Pack D, all 0-1" Plain
Each pack comams 7 or 8 pieces with a total
area of 100 sq. in. Each pack is £1-30. Also
available by weight. 1lb £4-20, 10lb £32.50,
17 x 33" Strips: O ‘I” £%20610!m £156

0 1" Plain £1-83

.o

EDGE CONNECTORS
Special purchase of these 0-1” pitch double-
sided gold-plated connectors enables us to
offer them at less than or’e-thwd of their
original list pricel
18 way 41p; 32 way 72p; 40 way 90p.

TUAG

TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD.

PHONE 01-672 3137/672 9080

MANUFACTURERS OF QUALITY AMPLIFICATION AND LIGHTING
CONTROL SYSTEMS

NEW FROM TUAC

7" x 9" x 13" ULTRA QUALITY HIGH POWER 5" x 5" x 2"
New D.C. Coupled Design
AMPLIFIERS

Featuring—Electronic Short Open and Thermal Overload Protection

Briet Spec.—Inpul Sensitivity 0-775 v. R.M.S. {(0.D.B.) at 256K Ohms.
Frequency Response 20 Hz - 20 KHz. T.H.D. at full power 0-1%.
Hum and Noise— 100 dB Relative full output.

Power supply P S 300

T.D.150 150w into 4 Ohms. 100W into 8 Ohms. ..............

Power supply P.S. 150 ......

T.D. 150 60 Version 60W into 8 Ohms. 40W into 15 Ohms..

Power supply P.S5.60

Note—P.S. 300 will drive 2 T.D. 150 amplmers
All output ratings are R.M.S. continuous sine wave output

TO ORDER BY POST

Make cheques/P O s payable to TUAC LTD,
accept holders phone orders 01-672 9080 )
Post to—

TUAC LTD.,, (PE98), 113 CHARLMONT ROAD, LONDON SW17 9AB,
Send stamp for our free 28 page catalogue of LIGHTING & AMPLIFIER MODULES, etc

(PE98), or quote Access/Barclay Card No (We

............ ... £45.00
. £30.00

... £26.25
£18.-50

£17.75
.. £15-50

All the many types of components we supply are BRAND NEW and guaranteed and only

from ers direct or app

8. No surplus, no seconds

ICS — TTL 7400 series

OUR COMPUTER TAKES GOOD CARE OF YOUR ORDERS

SIEMENS CAPACITORS®
World famous for quality and dependability —
PCB TYPES - 7.5mm PCM 0.001 10 0.015
6p each: 0.15100.047 Tp ea

5mm PCM 0.068 8p, 0.1 9p. 0.22 12p.
CERAMIC 2.5mm PCM 0.01 4p, 0.022
0.033,0.047 5p, 0.068 6p. 0.01 7p.
ELECTROLYTICS — 1/100, 10/25, 10/63,
100/25, etc. For full range see our current lists.

KEEN PRICES * GOOD SERVICE * WIDE RANGES

DISCOUNTS

5% if list value of order
over £10

10% if list value of order

over £25. Discounts available
where cash (P.O. or cheque)
is sent with order.

$8p

RESISTORS

§ 1. § watts® — 2p each®: metal film, metal
oxide and 1 watt carbon 5p ea®: good quan-
tity discounts. Magnetic field dependent
from £1.50. Hall Effect from £1.23.

e S A T R Om—f
SIEMENS TRANSISTORS
Silicon npn and pnp from 8p ea: LEDs, red
19p: yellow or green from 23p (3 or 5mm):
Photo transistors from 76p.

V.A.T. - Add 8% to value of order or
124% with items marked®

{No V.A.T. on overseas orders)

Goods sent post free on C.W.0. orders in
U.K. over £5 list value. If under, add 27p
per order.

MONTHLY BARGAIN LISTS

S.A.E. brings monthly list of bargains.

Also current quick reference price list of all
ranges.

Cash with order (P.0. or cheque payable to Elsctrovalue Ltd) or your Access or Barclsycard number.

TRADE AND INDUSTRIAL ENQUIRIES INVITED

For all round satisfaction — be safe — buy it from ELECTROVALUE

ECTROV

Dept PE9, 28 St Judes Rd, Englefield Green, Egham, Surrey TW20 OHB.

Phone Egham 3603: Telex 264475.

Northern Branch (Personal shoppers only) 680 Burnage Lane, Burnage,
Manchester M19 1NA. Phone (061) 432 4945.

UE LTD
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LOOK!Here’showyou
master electronics

the pl’aCthal Way This new style course will enable anyone to

have a real understanding of electronics by a
modern, practical and visual method. No
previous knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy steps
mastering all the essentials of your hobby or to
further your career in electronics or as a self-
employed electronics engineer.

All the training can be carried out in the
comfort of your own home and at your own
pace. A tutor is available to whom you can
write, at any time, for advice or help during
your work. A Certificate is given at the end of

every course.
¥

I ﬁﬂ-ﬂ%  ‘
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123456 { Rmi g 2

1 Build an 2Read, drawand 3 Carry out over
oscilloscope understand 40 experiments
As the first stage of your training. you Clrcult dlagrams On baS].C CIICUHS

actually build your own Cathode ray

\Q.:Mo‘

3
2
[3

+

oscilloscope! This is no toy, but a test In a short time you will be able to We show you how to conduct
instrument that you will need not only read and draw circuit diagrams, under- experiments on a wide variety of different
for the course’'s practical experiments, but stand the very fundamentals of television, circuits and turn the information gained
also later if you decide to develop your radio, computers and countless other into a working knowledge of testing
knowledge and enter the profession. It electronic devices and their servicing servicing and maintaining all types of
remains your property and represents a procedures. electronic equipment, radio. t.v. etc.

very large saving over buying a similar

piece of essential equipment.
All students enrolling in our courses receive

a free circuit board originating from a
computer and containing many different
components that can be used in experiments
and provide an excellent example of current
electronic practice.

To find out more about how to learn electronics in a new, exciting and absorbing way, just
clip the coupon for a free colour brochure and full details of enrolment.

N\
L J
,&Q’ British National Radio & Electronic School F
\ P.O. Box 156, Jersey, Channel Isiands.

WAIVIE 02 o canooaeafaiom 000000 0 02mogs im0 o 20 6l a a6 60 opgl (014 919 02 8 G0 Lk 8 0 o 08 686000006 6 o I
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superb solid state audio amp-
hfier. Brand new components
throughout. 5 silicon tran-
aislors plus 2 power
output transistors 1
push-pull. Full wave
rectification. Output
approx. 13 watts r.m.s.
into 8 ohms. Frequency
response 12Hz 30KHz
= 3db. Fully integrated
pre-amplifier stage with sep-
arate Volume. Bass boost and
Treble cut controls. Suitable for
8-15 ohm speakers. Input for ceramic or crystal cartndge.
Sensitvity approx. 40mV for full output.Supplied ready buit and
tested. with knobs, escutcheon panei. input and output plugs
Overall size 3in high x Bin wide x 7yin deep. AC 200,‘2§0Vv
PRICE €15-00 P. & P. £1-20.

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER

200,240V Mains  operated
Sohd State F.M. A.M Stereo
Tuner. Covering M.W. A M.
540-1605kHz  V.HF. F M.
88-108MHz.

Built-in Fernte rod aerial for
MW Full AFC and AGC on
A.M and F.M Stereo Beacon
Lamp indicator Built in Pre-
amps with vanable output
voltage adjustable by pre-set
control. Max o/p Voitage 600mV R.M.S. into 20K. Simulated Teak
fimish cabinet Will match almost any ampliher Size 8;1n wide ~
4in high « 94in deep approx.

Limited number only al £28:00 + £1-50 P. & P.

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A really t I Hi-F1 Stereo Amplitier Kit. Uses 14 tranaistors
ingluding Silicon Transistors in the first tve stages on each
channel resulting 'n even lower noise level with ymproved
sensilivity. Integral pre-amp with Bass. Treble and two Volume
controls. Suitable for use with Ceramic or Crystat cartridges. Very
simple to modify to suit magnetic cartndge—instructions included.
Output stage tor any speakers from 8 to 15 ohms. Compact design,
all parts supplied mncluding drilled metalwork, high quahty ready
drilled printed circuit board with component identification clearly
marked. smart brushed anodised aluminium front panel with
matching knobs, wire. soider. nuts, bolts—no extras to buy.
Simple step by step instructions enable any constructor to buiid an
amplifier to be proud of. Brief specitication: Power output’ 14 watls
A.M.S. per channel into 5 ohms. Frequency response =3dB
12-30,000Hz. Sensitivity better than BOmV into 1 M} Full power

i =3dB 12-15,000Hz Bass boost approx 1o =12d8

MAINS TRANSFORMER. PRI. 0-110 and 240. SEC. 28V at
1-8 amps. Also tapped at 12V -3 amp. Overall size 24"h x 3} wx
23"d. £2:50 + P&P £1-00.

HARVERSONIC MODEL P.A.
TWO ZERO

An advanced sold siate general
purpose mono amphtier suitable
for Pubhic Address system, Disco.
Guitar, Gram . etc Features 3
individually controlled inputs (each “
input has a separate 2 stage Ere—amp.). Input 1, 16mV into 47k.
input 2, 16mV into 47k (suitable for use with mic. or guitar etc.).
Input 3,200mV inte 1 meg. suitable for gram, tuner, or tape etc,
Full mixing facihities with Tull range bass & treble controls All
inputs plug nto standard jack sockets on front panel. Output
socket on rear of chassis for an 8 ohm or 16 ohm speaker.
Output in excess of 20 watis RM S Very attractively finished
purpose built cabinet made from black vinyl covered steel, with a
brushed anodised aluminium front escutcheon For ac mains
operation 200/240 volts Size approx 12hin wide x 5in high x
7:n deep

Special introductory price £28-00 ~ £2-50 carnage and
packing.

10/14 WATT HI-FI AMPLIFIER KIT
A stylishi

y y [ with an output of 14 watts
from 2 EL84s n push-puld Supar reproduction of both music
and speech. with negligible hum. Separate inputs for mike and
gram allow records and announcements to follow each other

ully shrouded section wound output transformer to match 3150
speaker and 2 independent volume controls, and separate bass
and treble controls are provided giving good lift and cut Valve
ne-up 2 ELB4s. ECCB3, EFB6 and EZBO rectiier. Simple
instruction booklet 25p « S A.E. (Free with parts). Al parts sold
separately. ONLY £13.50 P. & P. £1.40, Also available ready
built and tested £18-00 P. & P. £1-40,

*‘POLY PLANAR'' WAFER-TYPE, WIDE
RANGE ELECTRO-DYNAMIC SPEAKER

Size 114in = 1440« 14un deep Weight 1902 Power handiing
20W RMS (40W peak) Impedance 8 ohm only. Response
40Hz-20KHz Can be mounted on ceilings. walls, doors. under
tables, etc . and used with or without batfle. Send S.A.E for,
full details. Only £8-40 each + P. & P. (one 90p, two £1.10). Now
ilable in either 8in round version or 4} x 81in rectangular. 10

Mullard LP1159 RF-IF module 470 kHz £2.25 + P & P 20p.
Fuli ification an tion details lied.

Pye VHF FM Tuner Head covering 88-108 MHz 10-7 MHz I.F.
output. 7-8V + earth. Supplied pre-aligned, with full circuit
dia'ﬁram with precision-geared F.M. gang and 323PF + 323PF
A.M. Tuning gang only £3-15 + P. & P. 35p.

STILL AVAILABLE

HA34 3 Valve Audio Amp. 4}w o/p. Ready built and tested £8.50

-£1.40P.&P.

Also HSL 'Four' Amp. Similar to above but in kit form. £8.00 +

£1.40P. & P,

watts R.M.S. 60Hz-20KHz £5.25 : P, & P. (one 85p, two 73p.).

SPECIAL OFFER. 64in long throw, roll surround, ceramic mag—
net 8 ohm 10 watt speaker chassis. Specially suitable for Hi Fi
£3.9575pP. & P.

2in PLASTIC CONE HF TWEETER 4 ohm,
£3.50 per matched pair + 50p P. & P.

HIGH POWER HI-FI 8 ohm Dome Tweeter. 1in voice coif.
Magnet size 3in dia. Suitable for use in up to 50 watt systems.
£4.%o each 60p P. & P.

Treble cut approx. to -~ 16dB Negative feedback 180B over main
amp. Power requirements 35V at 1A,

Overall size 12in wide x 8in deep x 24in high.

Fully detailed 7 page construction manual and parts list tree with
it or send 25p plus large S.A.E

AMPLIFIER KIT £13-50 P. & P. 80p
(Magnetic input components 33p extra}

POWER PACK KIT £5-50 P.& P.95p
CABINET £5-50 P.& P 95
SPECIAL OFFER—only £23-75 If ali 3 items

ordered at one time plus £1-25 P. & P.

Full atter sales service
Alsc avaiable ready built and tested £31-25 P. & P. £1 50

HARVERSONIC STEREO 44

A solid state stereo amplifier chassis, with an output of 3-4 watts
per channel into 8 ohm speakers. Using the latest high technology
tntegrated circuit amplifiers with built wn short term thermal
overload protection. All components inciuding rectifier smoothing
capacitor, tuse, tone control, volume controls, 2 pin din speaker
sockels and 5 pin din tape rec /play socket are mounted on the
printed circuit panel. Size approx 9yn x 24in » 1N max depth
Supplied brand new and tested. with knobs. brushed anodised
aluminium 2 way escutchecn (to allow the amphfier to be mounted
horizontally or vertically) at only £3:00 ~ 50p P & P. Mans
transformer with an output of 17V a.c. at 500m/A can be supplied
at £1-50 - 40p P. & P. it required Full connection details
supplied

STEREO DECODER

SIZE 2" - 3" - }* ready built. Pre-aligned and tested tor 3-16V neg.

earth operation. Can be fitted to almost any FM VHF radio or tuner.

Stereo beacof hight can be fitted it required. Full detals and

instructions (inciusive of hints and tips) supplied. £6-00 plus 20p
P. Stereo beacon light it required 40p extra.

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

Prices and specifications correct
at time of press. Subject to
alteration without notice

HARVERSON

A few from South Tube Station

SURPLUS CO.

(Dept. P.E.) 170 MERTON HIGH ST., MERTON, LONDON, SW.19 Tel: 01-540 3985

(Please write clearly)

LTD.
PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY

P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

GUEWASUNIG electronics i

56 FORTIS GREEN ROAD, MUSWELL HILL, N10 3HN
TELEPHONE: 01-883 3705

OUR LATEST

CATALOGUE
CONTAINS FREE
45 pence WORTH
OF VOUCHERS

TEXAS
741

TIMER
555

4 for

£1.00

5 for

£1.00

CONTAINS MICROPROCESSORS +BOARDS,
MEMORIES, TTL, CMOS, ICs, PASSIVES, ETC., ETC.

SUPERSAVERS o

ALL FULL SPEC DEVICES

VAT INCLUSIVE PRICE + 25p P. & P.

§ v
¢ mcnosurance

4}in x 3tin METER. 30pA, 50pA
or 100pA, £543. 19p P. & P.

2in x 2in meters 1mA, 500mA,
£3-65:16p P. & P.

60 x 45mm meters 50pA, 100pA
500pA and 1mA VU meter, £4.46.
11pP.&P.

6V BUZZERS. 50mm diameter
30mm high, 52p. 15p. P. & P.

2-5mm Jack Plugs

p

MICROPHONES FOR
TAPE RECORDERS
DM228R 200 ohm with 3-5,
and 2-5mm Jack Plugs £1:30
DM229R 50K with 3-5 and

DM18D 200 ohm with §

and 3 pin Din Plugs

Postage on above microphones
1

MULTI-
METER

Model IT1-2
20,000 ohm/volt,
£10.38. 33p

£1-60 | p.gp.

£1:75

TRANSFORMERS Primary 240V

6-0-6V 100mA £0-75

9-0-9v 75mA £0-75

CARDIOID 12-0-12V S50mA £0-85

DYNAM!IC 12-0-12v 100mA £1-05

MICROPHONE Post on above transformers 30p.

9-0-9V 1A £1-80

Model UD-130 Frequency | 12-0-12V 1A £2.15

RED LED response  50-15,000c/s. | 15-0-15V 1A £2.36
Impedance Dual 50K and | 30-0-30V 1A £3-10

Tl L209 600 ohms, £8-02. 26p | 83V 1A £1-80
(INC CLIP} P. & P. 6-0-6V 1A £2.20
10 for Post on above transformers 45p.

£1.00

A4 I1C BOOKLET

SUPPLIED FREE WITH ORDERS OF ANY ICsWORTH £5.00
OR MORE, CONTAINS CIRCUITS, PIN CONNECTIONS AND

DATA (35p + SAE IF SOLD ALONE).

962

All above prices include V.A.T. Send 40p for new fully
illustrated catalogue, S.A.E. with all enquiries. Special prices
for quantity quoted on request.

M.

158 Bradshawgate - Bolton - Lancs. BL2 1BA

DZIUBAS
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No.THY1A/50 1Amp 50 volt 18p BRAND NEW — FULLY GUARANTEED FGTE 6
No. THY1A/400 1 Amp 400 volt TOS 32p Type Price  Type Price T Price Type Prie Pri NTI M ETERS
No.THY3A/50 3Amp 50volt TOB4  25p| AT70;  28p BE177  12p BrI o4 Sp TIF32a  34p 2Mve13  18p| Slider 40mm TRAVEL
No.THY3A/200 3 Amp 200volt TO64  32p | acyi26 14p BC178 126 BFi95 b TIP3  35h 3N1711 165 | Order No.
No. THY3A/400 3 Amp 400volt TO64 40p | ‘AC127 18p BC179 12p BF196 qu TIP32C up 2N1893 zs', 16191 x470 Ohm LIN Single 40p*
No. THYBA/50 SAmp 50volt TO66 25p | AC12B 16p Cc182 .9 BF197 qu TIP41A 345 2N2218 1"’ S24 x 1K LIN Single ‘Op'
No.THYSA/400 5Amp 400volt TO66  40p | ACi2ak  24p BCIBZL  *9p  BF200 25p TIP41B 360 Nz318a 88| 3% XK LIN Single aope
No.THY5A/600 5 Amp 600 volt TO66 50p [ Ac176 16p BC183 *9p  BFX29 zzp TIPA1C 33p 2N2219 12" 16192 x 10K LIN Smgle 40p°
No. C106/4 6Amp 400volt TO220 45p| ACi76k  24p BCI83L  *8p BFX84 18p TIP4ZA  36p IN2219A 18p | 526 10K  LOG Sigle 40p°
AC187 186p BC184 *9p  BFY50 12p TIP42B 37p 2N222 16p | 16193 6x22K  LINSingle 40p*
TRIAC AC187K  268p BCIS84L  *Sp  BFY51 12p TIP42C 38p 2N2221A 1 16195 6x47K LOG Single 40p°
P P 8p
$84 10 Amp 400 volt _T0220 Plastic 90p| AC1B8 16p  8C212  *10p  BFY52 12p TIP2955 @5p 2N2222  15p [ 16194 6x47K  LINSingle 40p°
{Non Isolated Tab) AC188K 28p BC212L 10p MPSAQ5 *22p TIP3055 42p 2N2222A t@p | 527 x 100K LIN Single 40p°*
AD161 BC213 *10p  MPSAO6 *22p ZTX107 *8p 2N236 10p | 528 x 100K LOG Single 40p°
162MP 80p BC213L °*10p MPSAS5 *22p 2ZTX108 *8p 2N2904 14p | S29 x 500 K LOG Single 40p*
DIACS AF139 30p 8C214 *10p MPSA56 *22p ZTX109 *7p 2N2904A 1S5p .
ITTV413  Equivalent to BR100 & D32 each 12p| AF239 30p BC214L  °10p  OC44 12p ZTX300 *7p 2N2905 14p | Slider 60mm TRAVEL
gg]lgg P ggg(‘) }gp 0C45 12p ZTX301 :7p 2N2905A 15p | s30 x2.5 K LOG Singte 40p°®
P P OC71 9p ZTX302 9p 2N2906 12p | S31 x 10K LIN Single 40p°
SWITCHES BC109 p  BCY71 12p 0C72 12p ZTX500 *8p 2N2906A 14p | 532 i 0
BC118  *10p BCY72 12 1 . o KR ol e
No. 1617B 5 x Mains Slide Switches 40p*| g1a7 86 BDIIE  saon 8575 1°P ZTX58‘ ,}gv 2N2907 }ZP 533 6x250K  LOG Single 40p*
No.S17° 5xMiniawre Siide Switches  40p*| BC148  Bh  BDI3]  *39n  Ginba  aep ZIXS02  C12p 2NZ90TA 13| S3¢ 4x5K - LOGOual a0p*
No.S18 4 xStandard Slide Switches 40p°| BSl3s  +8h BDi32  e37n 29 p 2N 10p 2N2926G  Bp | S35  4x10K  LINDual a0p*
No.S19 4 x Miniature Push to Make R o B 7 R E 29 R I En IS 37 Op IN2926Y 7P| S36  4x100K  LOG Dual 40p*
single hole mountin, 40p*| gci57 e BF167 19" P:ggg ng g“;OGA 8" 2N3853 12p | 537 4x 1.3 MEG LOG Dual 40p®
No. S20 3 x Miniature Push 1o Break BC158 &L BF173 20: TIP 3?" IN708 8" 2ZN3055 asl’ 594 6x220K LIN Single 40p°®
single hole mountin 40p*| gersg 32 BF180 25, IP3°B JBP SN1302 12" §N37°2 Ip | 595 6x100K  LOG Single 40p*
S 2 buttanSwitchiRa BEIGSC *10p BFIBI  28p TIPalk 326 IN103  1sp 2N3704  -on | 236 SS00K., LN Single —
4 x Agsorted types muiti BC170 P-(id BF182 zsp T: g: 33" 2“ ‘1I gog i EP 2N3784 o8 | S38 Mixed slider pots - various values
bank and singles BC17)  %8p BFIB3  28p P3G s IN1307 186 aN3908 edib | sas RO G CallSR R
Latching and non-Latching  £1.00°| gcq72 *6p BF184 25p IN1308 22p 2N3905  *11p 6 x Chrome slider knobs 40p*
SPEC/AL OFFER PR ok % INTI09 22p 2N3906 °‘i1p WIREWOUND
/ L . DIODES $90 Wirewound Poltis. Liv;ear 1 Watg' g
rating. Mixed useful values. 5 for £1.
co M Po N E N T PAKs Typ Price  Type Price ype Price  Type Price T Price
Order No. Quantity AA119 Sp B8AX16/ BYZ16 30p OAS8 7p 1944 3p CARBON TYPES
16168 5 pieces Assorted Ferrite rods aop | AAZ13 4p 0A202 Sp  BYZ17 28p 0A90 8p s91 Car Radio type. Dual Switched Pot
18169 ieces Tuning gangs MW/LW 40p | BA100 ép BYZ18 28p QA91 7p  IN5400 10p P.C. mounting
16170 gmetvss Single strand wire BA115 Sp BY100 ol Sp  BYZ19 28p OAS5 Tp  IN5401 11p 100 K Lin switched
assorted wire 40p | BAl44 Sp BY127 10p IN5402 12p 25K Lin each 80p*®
16171 10 Reed switches 40p BA14B 10p BYZ10 32p QA47 Sp IN34 6p IN5404 13p
16172 3 Micro switches 40p BA173 10p BYZ11 32p 0A70 Sp IN60 8p IN5406 18p DUAL POTS P.C. MOUNTING
16176 20 Assorted electrolytics BAX13/ 8YZ12 32p OA79 7p INS14 4p IN5407 17p 6 Shaft
Tanyned 40p | 0A200 Sp BYZI3  30p 0A81 7p INA148 4p IN5408  19p | SmmShaft L
16177 1 pack Assorted Hardware 7 5 3 4 x 100 K Lm £1.00°
nuts/bolts etc. 40p LINEAR I.c. s 16173 IF:R Pog As d 40p°
16179 20 Assorted tag strips and panels 40p i 16186 25 Potary ‘2\'5 55%"\‘/’ | ‘o".
i o I BT STV SO QT I e s
sorted Fuses mA-5 am, pin i astic. p ual
16188 BOJW resistors mixed values |~ 40| TBAB20 14pinQIL  *80p 741P  BpinDIL  18p MCI310P14pinDIL *£1.2 MULTI-TURN PRE-SETS
16187 30 metres stranded wire 380 14 pin DIL 'Bog 72741 4 pin DIL 20p 76115 14pinQIL *£1.25 S40 3x 100K Lin only 50p*
st00 12 ioedcolours o tormed. P | 53308 14pnbIL 38p 727470 14smDIL 889 NESSS 14hmbIL _60p VOLTAGE REGULATORS
watt resistors. Pre-form in P pin P pin
1978 Prod. Our mix 80p®| UA709 TOS9 28p 8P 8 pin DIL 28p SL414A 10pin o£1 .38 Positive
S$101 120 watt resistors. Pre-formed, T No. MVR7805 uA7805 70220 85p
o
S102 250 baon cekimed velues 6op NEW CONSIGNMENT ZN 414 RADIO CHIP 75* \BRMEIE MR 8to
Range 100 ohms — 10 meg. £2.00° : B
5103 220jwauresistors L L G, L NoMVA7824 pa724 10330 8om
100 50’ ange 100 ahms - 10 meg. £2.00° LED's " B
ow ohms jwatt resistors. Displays No.S51  Red TIL209 {5 x .125%) 50p Negative
10 - 100 ohms 60p* No.pl 510 707 LED Display each 70p | No. 552 Red FLV117 {5 x .2") No. MVR7905 wA7905 10220 £1.10
51086 40 Low ohms } watt resistors. No. 1511 747 LED Display each £1.50 | No. 1502  Green .125" each 18p No. MVR7912 WA7912 10220 £1.10
10 - 100 ohms 80p® | No.S53 DL33 Tri ?5! mentLED No. 1505 Green .2" each 18p No. MVR7915 pA7915 T0220 £1.10
5106 25 Mixed wirewound resistors  80p® ’ Displa (?haracte?hen ht 117 No. 1503  Yellow . 125" each 18p No.MVR7918  pA7918 T0220 £1.10
$107 20 Tantalum bead caps Commnr Cathade 12 pin DIL No. 1806  Yallow each18p | No.MVR7924  pA7924  TO220  £1.10
0.22 — 100mF Our mix £1.00° P each 30p | No. $82 Claar 2% (illuminating red) 12p
S108 Hngg\ % aIan e‘:ectrolmcs !I%r—n.’f(;v P pA723CTO99 Bg 2723 14{::" Dit 38p
mF voltage range LM309K TO.
T nne 008 2nd QUALITY LED PAKS SPECIAL REDUCTIONS
16204 CZFBQI Pak. Contains 50 metal £1.00° | No. 1507 10 x LED's Assorted S mo. é514 gORP 12 “621‘88
ol Caps . 0. x 8 Assorte -] 0. o
3136 Rib‘bgn cgble f:a( st?ndavg e No.S83 5 N|)((|E ITl::Ibes IgT 5)870 ST £2.00 AU D I o P LU G A N D
-way multi-coloure: O CUPS including Data
P.V.C.insulated, stranded tin No. 1508/.125 .125 5 for 12, soc K ET PAKs
copper. 1m 26p | No 1808/2° 0 2 3 for 160 SILICON SOLAR CELLS Order No.
S$109 Qutput 5mA at § volt each 50p 3 5 x 3.5 mm Plastic Jack Plugs 40p*
SILICON POWER TRANS. N.P.N. s2 3"25"‘"‘ Plastic Jack Plugs 40p°
597 803712 Amp 1.2 60Vceo P.0. RELAYS AUDIO L 8 2 B e o g Soes
'!h 40-400, Case T092 5 for 60p® S85-2 Off Post Office relays 40p Order No U O LEADS S5 $x 5 Pin 180° DIN P'",? 50p*®
wv at tal or )
s pEasIRCAeweamor o 7RG Mol comapingipdioncassate  ggpu | §1 S Bmna ot BIC o SO0
B DT oo BATTERY HOLDERS 118 5 pin DIN headphone plug to stereo socket ~ 78p* | 28 B x 3.5 mm Chassis Sockets(Switched) 26p2
10 1ake 6 x HP7's 119 2 x 2 pin plug to inline stereo socket for S9 5 x 2.5 mm Chassis Sockets{Switched) 28p’
SILICON BRIDGE RECTS. Order No. 202 esch 10p headphones °°E' S10 4x Mak(al Std. Chassis Switched .
S99 Mixed Pak 2 — 5 A 123 20 ft. of coiled guitar lead £1.16°
Ix!O—G?)Ov AT coded dfor  £1.00° 124 3pinto 3 pin DIN plug 80p® S11 2 x Stereo Jack Sockets with instruction
1256 Audio lead 5 pin plug (o 5 pin DIN plu 50p* leaflet for H/Phone connection.
EX. G.P.O. 126 Audio lead 5 pin Din plug to tinned opgn ends B0p® S$12  5x5 Pin 180°DIN Chassis Sockets ~ 40p°®
P.C. BOARD MICROSWITCHES 127  Audio lead 5 pin DIN plug to 4 phono $13  8x2 Pin DIN Chassis Sockets 80p°
S$110 Mixed Bundle. P.C.B., Fibre- Order No, S51 4 for 50, 90p* S14 6 x Single Phono Sockets 40p*
glass/paper, smgla and g or%0e | 429 Audioqsad 5 pin plug to 5 pin OIN plug —
double-sided. Fantastic value ~ 75p Mirror Image 70p°
c CABLE CLIPS 130 Smeltre Ieadkgpin DIN plug to 2 pin DIN aspe FlELD EFFECT
inline socket
No. S66 '1'1 ; stlopnfé(ll.ES:n:eAtsKs £1.00 $84-50 2.5mm round 132 10 metre lead 2 pin DIN plug 85p* TRANSISTORS
No. 567 10 x 14 pin DIL Sockets €1.00 | _Single pin fixing 300 ZN3S1S LD R 18
Eat gmmeEE b
0. x Socket: R
No-363  §rgapinDit Sockets e ZENER PAKS AUDIO MODULE SALE
= No. S55 Zocl"pnéed 5al1u8\sl 400mW Zener 100 HEGOA ges%r:atsio’g A NormaEI;rsl%e Sale Pn;ce
iodes 3- . w ower Am .. £2.65
MAMMOTH I.C. PAK No.S56 20 mixed valuss 400mW Zener AL30A 10W RMS Power Amp £3.85° £2.95°
Approx. 200 pieces Assorted fall-out integrated diodes 11-33V £1.00 AL60O 25W RMS Power Amp £4.35° £3.55°
circuits, including Logic 74 series, Linear, Audio and |No. S57 10 mixed values 1W Zener AL8BO 35W RMS Power Amp £6.9! £6.95
[+ Many coded devices, but some diodes 3-1 £1.00 AL250 125W RMS PowerAmp £15.95 £14.45
unmarked— gou to identify. No. S58 10 mixed values 1W Zener SPMBO 35V Power Supply 3.75¢ £3.10°
Order No. 1 £1.00 diodes 11-33Vv £1.00 PS12 20-30V Power gupply for AL30A/Al20A £1.30° £1.16°
PA12 Stereo Pre-Amp for AL30A/AL. £6.70* £5.95°
c M os I c 's P & P PA100 Stereo Pre-Amp for ALGO/ALBO £13.75° £12.45°
«&ra . . %’s‘&o Stereo F.| MC Tuner U ﬁgg;g: ﬁg.GS'
T T T Price Pri Please add 35p Magnetic-Ceramic Pre- X .5!
¢ Fa000 Tap ¢ Fo1s F B"c.sp CB?OJS £1.40 CB'?OSG 138 towards  postage Stereo 30 Complete Audio Chassis TW + TWRMS £16.25¢ £14.96°
CD4001  16p CD4019  48p CD4037  78p CD4069  32p andipackingfuniess
CD4002 18p CD4020 9Bp CD4O 78p CD4070  32p otherwise stated.
CD4006 80p CD4021 85p CD4041 88p CD4071 20p
CD4007 17p CD4022 80p CD4042 68p CD4072  20p V.A.T.
i g i I ol B SIS B | e
CD4010 50p (CD4025 18: CD4045 'g cD4510 £11 Add 8% to others excepting those markedt
CD4011  18p (CDA028 €1.88 CDA046 p CD4511 £126 These are zero rated [ /]
CRiSI3 azp CDicss 80p Cbadss asm CDizls £140
p d
ggiglg 2" Cg:ggQ 95p ggggg ;Bp CD4520 £1.10 0 R D E R I N G
P Please word orders exactly as printed includin:
Co4o17 80p CD4031 tz"gs C04055 £1-:8 the part number and ordervnum?)er i Dept- PEgl P- O- Box 61 Warel Herts
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KITS FOR SY

NTHESISERS,

SOUND EFFECTS

COMPONENTS SETS include ali necessary resistors,
capacitors, semiconductors, potentiometers and
transformers. Hardware such as cases, sockets, knobs,
keyboards, etc. are not included but most of these may
be bought separately. Fuller details of kits, PCBs and
parts are shown in our lists.

CIRCUIT AND LAYOUT DIAGRAMS are supplied

PHONOSONIGS

MAIL ORDER SUPPLIERS OF QUALITY

free with all PCBs unless “as published™. PRINTED CIRCUIT BOARDS, KITS AND
PHOTOCOPIES of il P.E. texts for most of the kits COMPONENTS TO A WORLD-WIDE
are available—prices in our lists. MARKET.

P.E. MINISONIC Mk. 2 SYNTHESISER

A portable mains-operated Mimature Sound Synthesiser.
with keyboard circuits Although having shghtly fewer
tacihities than the large P E Synthesiser the functions
offered by this design give it great scope and versatility
Consists of 2 log VCOs. VCF. 2 envelope shapers. 2 voltage
controlled amps. keyboard hold and control circuits, HF
oscillator and detettor ring modulator. noise generator,
mixer, power supply.

Set of basic component kits _ from £62.23
Set of printed circuit boards £9.94
P.E. SYNTHESISER (P.E. Feb. 73 to Feb. 74}
The well acctaimed and highly versatile large-scale

mains-operated Sound Synthesiser complete with keyboard
circuits. Other circuits in our lists may be used with the
Synthesiser to good advantage.

The Main Synthe: PSU. 2 hnear VCOs. 2 ramp
generators. 2 input amps, sample hold. noise generator.
reverb amp. ring modulator, peak level circuit. envelope
shaper, voltage controlled amp.
Set of basic component kits £83.03
Set of printed circuit boards £13.20

The Synthesiser Keyboard Circuits {can be used without the
Main Synthesiser to make an independent musical instrument:
2 logarithmic VCOs, divider, 2 hold circuits, 2 modulation amps,
mixer, 2 envelope shapers and PSU.
Set of basic component kits
Set of printed circuit boards

£48-18
£7-66

GUITAR EFFECTS PEDAL (P E July 75)

Modulates the attack. decay and filter characterstics of an
audio signal not only from a guitar but from any audio
source. producing 8 different swrichabie effects that can be
turther modified by manual controls Possibly the most
interesting of all the low-priced sound effects units 1n cur
range Circuit does not duplicate effects from the Gurtar
Overdrive Unit

Component set with special foot operatad switches £7.59
Alternative component set with panel switches £4-96
Printed circuit board £1-43

SOUND BENDER (P E. May 74)

A multi-purpose sound controller. the tunctions of which
include envelope shaper, tremolo. voice-operated fader.
automatic tader and frequency-doubler

Component set for above functions (excl SwWs) £7.84
Printed circuit board £1.81
Optional extra—addstional Audio Modulator. the use of

which. In conjunction with the above component set, can

produce jungle-drum rhythms
Component set (incl PCB) £2.88
PHASING UNIT (P E Sept 73
A simple but effective manually controlied unit for

introducing the
music
Component set (incl PCB)

PHASING CONTROL UNIT (P E Oct 74)

For use with the above Phasing Unit to automatically control

the rate of phasing
Component set (incl PCB)

SOPHISTICATED PHASING AND VIBRATO UNIT

A shghtly modified version of the circuit pubhshed in
Elektor °, December 1976. and includes manual and

automatic control over the rate of phasing and vibrato
Component set £17-69
Printed circuit board £2.33

WAH-WAH UNIT (P.E Apr 76)

The Wah-Wah effect produced by this unit can be controlled

manually or by the integral automatic controller
Component set (incl PCB)

phasing sound into live or recorded

£2.87

£4.48

£3.55
AUTOWAH UNIT (P E Mar 77

Automatically produces Wah-pedal and Swell-pedal sounds
each time a new note I1s played
Component set, PCB, special foot swrtches
Component set and PCB. with panel switches

£7.27
£4.83

P.E. JOANNA PLUS ORGAN VOICING
The basic five octave electronic piano (P.E. May/Sept 75 and
Sound Design! has switchable alternative voicings for Honky-
Tonk, ordinary piano. and Harpsichord or a mixture of any of these
three, together with facilities including fast and slow tremolo,
loud and soft pedal switching, and sustain pedal switching. The
modification retains all the circuitry associated with the piano
but in addition provides an organ-voice enveiope facility with 5
switchable pitches, variable attack and sustair, phasing and
vibrato.
Set of components (excl switches) for PSU, Frequency
generator, Pitch and Note Divider, Envelope Shapers, Voicings,
and Control circuitries. {Order as KIT 71-5) £109.75
Set of PCBs (Order as PCB SET 71-6) £29-18

SYNTHESISER TUNING INDICATOR (P.E. Jul‘y m
A simple 4-octave frequency comparator for use with
synthesisers and other instruments where the full versatility
of the P.E, Tuning Fork 1s not required.

Component and PCB (but excl sw.) £7.45

GUITAR FREQUENCY DOUBLER (P.E. Aug. 77)
A modified and extended version of the circuit published.
Component set and PCB £4-22

GUITAR SUSTAIN (P.E. Oct 77)

Maintains the natural attack whilst extending note duration.
Component set, PCB and foot switches £4-90
Component set, PCB and panel switches £3.48

WIND AND RAIN UNIT
A manually controlled unit for producing the above-named

sounds
Component set (irnct PCB) £3.72

GUITAR OVERDRIVE UNIT (P.E. Aug. 76)

Sophisticated. versatile Fuzz unit, including variable and
switchable controls affecting the fuzz quality whilst retaining
the attack and decay, and also providing filtering. Does not
duplicate the etfects from the Guitar Effects Pedal and can
be used with 1t and with other electronic instruments.

Component set using dual slider pot £6-86
Component set using dual rotary pot £6:20
Printed circuit board £1.62

FUZZ UNIT .
Simple Fuzz unit based upon P.E. “Sound Design™ circuit.
£2.05

Component set {incl. PCB)
TREMOLO UNIT
Based upon P E "Sound Design circuit
Component set {incl. PCB) £3-64

TREBLE BOOST UNIT (P.E. Apr. 76)
Gives a much shniler quahity to audio signals fed through it.
The depth of boost 1s manually adjustabie

Component set (incl. PCB) £2.40
P.E. TUNING FORK (P.E. Nov. 75)
Produces 84 switch-selected frequency-accurate tones. A

LED monitor clearly displays all beat note adjustments. Ideal
for tuning acoustic or electronic musical instruments.
Main component set {inct. PCB)
Power supply set (incl. PCB)

£15.69
£7.03

CONSTANT DISPLAY FREQUENCY COUNTER (P.E.
AUG. 78) FULL DETAILS IN OUR LIST,

P.E. SYNCHRONOME (P.E. Mar. 76)
An accented-beat electronic metronome. providing dupte.
triple and quadruple times with fuli control over the beat
rate. Can also be used as a simple drum-beat rhythm
generator Includes power supply
Component set (incl. loudspeaker) £11.62
Printed circuit board £2.04

TAPE NOISE LIMITER
Very effective circuit for reducing the hiss found in most tape
recordings. All kits include PCBs

Standard tolerance set of components £2.96
Superior tolerance set of components £3:.76
Regulated power supply (will drive 2 sets) £4-69

ENVELOPE SHAPER WITHOUT VCA (P.E. Ozt. 75)
Provides full manual control over attack, decay. sustain and
release functions, and i1s for use with an existing voltage
controlied amphtier

Component set (incl PCB) £4.66

ENVELOPE SHAPER WITH VCA (P.E. Apr. 76)

This unit has its own voltage controlled amplifier and has full
'mam{al control over attack. decay. sustain and release
unctions.

Component set (incl. PCB) £6.68

TRANSIENT GENERATOR (P.E. Apr. 77)
An envelope shaper. without VCA. having the usual attack,
decay. sustain and release functions. and n addition 1t also
provides a Repeat Effect * enabling a synthesiser to be
grogrammed to imitate such instruments as a mandolin or
anjo
Component set
Printed circuit board

£4-52
£1.82

WAVEFORM CONVERTER

Slightty modified from a circuit published in “Elektor™. Converts
a saw-tooth waveform into four different waveforms: sine-wave,
mark-space saw-tooth, regular triangle form, and squarewave
with an externally variable mark-space ratio.

Component set {incl. PCB but excl. sw/s) £8.19

VOLTAGE CONTROLLED FILTER (P.E Dec 74)
Part of the P E. Minisonic now released as an independent
kit for use with other synthes'sers.

Component set (incl. PCB) (Order as Kit 65-1) £8-22

RING MODULATOR (P.E. Jan. 75)
Part of the P.E. Mimisonic now released as an independent
kit for use with other synthesisers.

Component set (incl. PCB) (Order as Kit 59-1) £5.60

NOISE GENERATOR (P.E. Jan. 75)
Part of the P.E. Minisonic now released as an independent
kit for use with other synthesisers

Component set (incl. PCB ) (Order as Kit 60-1} £3.36

SOPHISTICATED POWER SUPPLIES
A wide range of highly stabilised low noise power supply kits
is avallable-—details in our lists.

MICROPHONE PRE-AMP (P.E. Apr. 77)
CB)

Component set (incl P £3.78
VOICE OPERATED FADER (P.E. Dec. 73)
For automatically reducing music volume dunng
‘talk-over’ —particularly useful for Disco work or for
home-movie shows.

Component set (incl. PCB) £3.97

DYNAMIC RANGE LIMITER (P.E. Apr. 77)
;Aut?mancally controls sound output to within a preset
evel.

Component set {incl. PCB) £4.58

POST AND HANDLING

U.K. orders—under £15 add 25p plus VAT, over £15 add 50p
plus VAT. Keyboards £2-00 plus VAT.

Optional Insurance for compensation against loss or damage
in post, add extra 50p for cover up to £50, £1-00 for £100 cover,
£2.00 for £200 cover.
Eire. C.I.. B.F.P.O.,
Export postage rates.

and other countries are subject to

DON'T FORGET VAT!

Add 123+% (or current rate if changed) to full
total of goods, post and handling. (Does not
apply to export orders).

EXPORT ORDERS are welcome, though we advise that
a current copy of our list should be obtained before
ordering as it also shows Export postage rates. All
payments must be cash-with-order, 1n Sterling and
preferably by International Money Order or through an
English Bank. To obtain list send 50p.

PHONOSONICS - DEPT. PE68 - 22 HIGH STREET - SIDCUP - KENT DA14 6EH

MAIL ORDER AND C.W.0. ONLY
SORRY BUT NO CALLERS PLEASE
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AND OTHER PROJECTS

PHOTOGRAPHS in this advertisement
show two of our units containing some of
the P E. projects built from our kits and
PCBs. The cases were built by ourselves
and are not for sale. though a small
selection of other cases Is available

LIST—Send stamped addressed
envelope with all UK requests for free
list giving fuller details of PCBs. kits and
other components

OVERSEAS enquinies for hsl Europe—
send 20p: other countries—send 50p.

VALVE MAIL ORDER CO.

Climax House
Falisbrook Road, London SW16 6ED

SPECIAL EXPRESS
MAIL ORDER SERVICE

KIMBER-ALLEN

KEYBOARDS AND CONTACTS

Kimber-Allen Keyboards as required for many published circuits. The
these are the finest moulded plastic keyboards available. All octaves a.

“nufacturers claim that
C to C, the keys are

plastic, spring-loaded, fitted with actuators, and mounted on a robust alum, sum frame.

3 Octave (37 notes)
4 Octave (49 notes)
§ Octave {61 notes}

£25-50
£32.25
£3975

Contact Assemblies (gold-clad wire} for use with the above keyboards {1 required for each

note):
Type GJ: Single-pole change-over
Type GB: 2 pairs of contacts, each pair normally open
Type GC: 3 pairs of contacts, each pair normally open
Type GE: 4 pairs of contacts, each pair normaily open
Type GH: 5 pairs of contacts, each palr normally open
Type 4PS: 3 pairs of contacts plus single-pole changeover

each 24p
each 27p
each 36p
each 45p
each 57p
each 53p

Printed Circuit Boards for use with GJ. GB and 4PS contacts (thus eliminating much interwir-

ing} are available. Details in our lists.

RHYTHM GENERATOR

15-Rhythm Tempo, Timing and Logic control unit {excl. sw's

but incl. PCB) £12.90
10-Instrument Effects circuits £13.56
PCB for Effects circuits £4.25
Power Supply incl. PC8 £12.00

128-NOTE TUNE-PROGRAMMABLE SEQUENCER
{P.E. Nov/Dec 77}

Enabies a voltage controlled synthesiser to automatically play
pre-programmed tunes of up to 32 pitches and 128 notes long.
Programs are keyboard initiated and note length and rhythmic
pattern are externally variable. (Please use order codes quoted in
brackets.}

Main Circuit (Nov} excl. sw's (KIT 76-1) £20.60
Power Supply (KIT 76-3} £6-05
Trigger inverter and Alt. Output (KIT 76-2) £1.356
LED Counter {KIT 76-4) £2-45
PCB (as published) for KITS 76-1 & 3 (PCB 76A} £2-61
PCB for KITS 76-2 & 4 {(PCB 76B) £2.54

P.E. STRING ENSEMBLE (PE Mar-July 78}

The new keyboard string-instrument synthesiser.

Basic component sets:
Power Supply (KIT 77-1) £9.22
Tone Generator {KIT 77-2} £14.93
Diode Gates (KIT 77-3) £19.78
Chorus Generator (KIT 77-4} £19.06
Voicing System (KIT 77-5} £9.38

Printed Circuit Boards:
Double-sided PCB for Power Supply, Tone Generator & Diode
Gates with most of the Matrix wiring as printed tracking

{PCB 77L/R} £18.40
PCB for Chorus Generator (PCB 77C) £2.65
PCB for Voicing System (PCB 77D) £2.62

Fuller details of kits & PCBs are in our lists.

FORMANT SYNTHESISER (Elektor 1977/78)

Very sophisticated music synthesiser for the advanced con-
structor who puts performance before price. Details in our lists.

DISCOSTROBE (P.E. Nov. 76)

4-channel light-show controller giving a choice of sequential,
random, or full strobe mode of operation.
Basic component set
Printed circuit board

BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73)

Multi-function circuits that, with the use of other externat
equipment, can serve as lie-detector, alphaphone, cardiophone
etc.
Pre-Amp Modula Components set (incl. PC8}
Basic OQutput Circuits—combined component set
with PC8s, for alphaphone, cardiophone, frequency
meter and visual feed-back lampdriver circuits.
Audio Amplifier Module Type PC7

£1819

£4.22

£8.569
£7.76

10% DISCOUNT VOUCHER (PEG8)

TERMS: Correctly costed. CW.0., U.K. orders over £60
goods value. Valid until end of month on cover of P.E. This
voucher must accompany order.

£3.45 |

TRANSISTORS

2N5459.

INTEGRATED CIRCUITS

301 8-pin DIL 48p
318 B-é)in DIL 230p
320-1 58p
324 14-pin DIL 87p
341-15 195p
709 Bgﬁn DIL 48p
723705 105p
723 14-pin DIL 58p
726 TO; 980p
741 8-pin DIL 32p
748 8-pin DIL 83p
4024 14-pin DIL 483;)
4069 14-pin DIL 18p
41386 14-pin DIL 128p
7805170220 205p
7806 70220 205p
780810220 205p
781270220 205p
781570220 205p
7818 70220 205p
AY10212 16-pin DIL 8560p
AY16721/6 195p
CA3046 14-pinDIL  90p
CA3080 8-pin DIL 82p

CA3084 14-pin DIL  209p
M252 16-pin DIL 880p
MC3340 8-pin DIL 150p
MCM6810 pin DILB70p
SG3402N 14-pin DIL282p
STKO25 69

TDA1022 16-pin DIL 872p
XR22Q7 14-pin DIL  420p
ZN425€ 16-pin DIL  375p

PRICES ARE CORRECT AT TIME OF PRESS.
E. & 0. E. DELIVERY SUBJECT TO AVAILABILITY.

PHONOSONICS
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£p £p £p £p tp
AAT19 0-20 | BCY71 0-22 | *MPSUO1  0-32 | *2TX550 018 | 7403 0-20
AAY0 0-13 [ BCY72 0-17 | *MPSUO6  0-40 | 1N914 0-07 | 7404 0-2¢
AAY32 0-18 [ BCZ11 1-50 | *MPSUSE  0-45 | IN916 0-07 | 7405 0-28
AAZ13 0-25 | BD115 0-60 | NKT401 2-00 | 1N4001 0-06 | 7406 0-85
AAZ15 0-31 | BD121 1-50 | NKT403 1-73 | 1N4002 0-07 | 7407 0-55
AAZ17 0.25 | BD123 1-50 [ NKT404 1-73 [ 1N4003 0-08 | 7408 0-28
AC107 0.75 | BD124 130 | NESSS 0-45 [ 1N4004 0-09 | 7409 0-28
AC125 0-30 |BD131 0-51 [ OA5 0-75 | 1N400S 0-13| 7410 0-20
AC126 0-25 | BD132 0-54 | QA7 0-55 | 1N4006 0-15 | 7412 0-26
AC127 0-25 | *BD135 0-35 | OA10 0-55 | 1N4007 0-15 | 7413 0-45
AC128 0-25 | *BD136 0-38 | OA47 0-14 | 1N4009 0-15 | 7416 0-40
AC141 0-20 | *BD1Y7 0-37 | OAT0 0-30 | IN4148 0-07 | 7417 0-40
AC141K 0.35 | *BD138 0-40 | OA79 0-30 | 1N5400 0-14 | 7420 0-20
AC142 0-20 | *BD139 0-43 | OAB1 0-30 | 1N5401 0-18 | 7422 0-25
AC142K 0.30 | *BD140 0-47 | OAB5 0-30 | 1544 0-06 | 7423 0-35
AC176 0-25 (BD144 2:00 | OA90 0-08 | 15920 0-08 | 7425 0-35
AC187 0-25 | BD181 1-38 | OA91 0-08 | 15921 0-08 | 7427 0-35
AC188 0-25 | BD182 1-48 | OA95 0-08 | 2G301 100 | 7428 0-50
ACY17 0-¢5 | BD237 0-80 | OA200 0-10 | 2G302 1-00 | 7430 0-20
ACY18 0-85 | BD238 0-85  OA202 0-11 | 2G306 1-10 | 7432 0-36
ACY19 0-85 { BDX10 0-75 | OA210 0-75 | 2Na04 0-60 | 7433 0-37
ACY20 0-85 ( BDX32 2-25 | oAZ211 0-75 | 2N696 0-25 | 7437 0-42
ACY21 0.5 | BDY20 1-42 | OAZ200 0-85 | 2N697 0-18 | 7438 0-37
ACY39 125 | BDY60 0-75 | OAZ201 0-85 | 2N698 0-30 | 7440 0-22
AD149 0-70 | BF115 0-3% | OAZ206 0-85 | 2N705 0-80 | 7441AN 0-92
AD161 0-75 | BF152 0-25 | OAZ207 0-85 | 2N706 0-12 | 7442 0-78
AD162 0-75 | BF153 0-25 | OC16 1-25 [ 2N708 0-21 | 7447AN 1.20
AF106 0-45 [ BF154 0-25 | OC20 2-00 | 2N830 0-26 | 7450 0-20
AF114 0-25 [ BF159 0-35 | oc22 2-50 | 2N1131 0-26 | 7451 0-20
AF115 0-35 | BF160 0-30 | OC23 2-75 | 2N1132 0-26 | 7453 0-20
AF116 0-25 (BF167 0-39 [ OC24 3-50 | 2N1302 0-37 | 7454 0-20
AF117 0-35 | BF173 0-3% | OC25 0-90 | 2N1303 0-37 | 7460 0-20
AF139 0-40 | BF177 0-33 | OC26 0-90 [ 2N1304 0-45 | 7470 0-35
AF186 1.50 [BF178 0-45 | OC28 2-00 | 2N1305 0-45 | 7472 0-36
AF239 0.45 | BF179 0-48 | OC29 2:00 | 2N1306 0-50 | 7473 0-36
AFZ11 2-7s (BF180 0-45 | OC35 1-50 | 2N1307 0-50 | 7474 0-40
AFZ12 2-75 | BF181 0-45 | OC36 1-50 | 2N1308 0-60 | 7475 0-59
ASY26 0-45 | BF182 0-45 | OC41 0-50 | 2N1309 0-60 | 7476 0-42
ASY27 0-50 (BF183 0-45 | OC42 0-50 | 2N1613 0-33 | 7480 0-80
ASZ15 1-25 | BF184 0-3% | OC43 1-50 | 2N1671 1-50 | 7482 0-85
ASZ16 1-25 | BF185 0-37 | OC44 0-50 | 2N1893 0-33 | 7483 1-00
ASZ17 125 | *BF194 0-12 | OC45 0-50 | 2N2147 1-40 | 7484 1-00
ASZ20 0-75 | “BF195 0-11 [ OC7Y 0-45 | 2N2148 1-85 | 7486 0-40
ASZ21 1.50 | *BF196 0-13 | OCr2 0-45 | 2N2218 0-33 | 7490 0-52
AU113 1-70 | *BF197 0-14 | OC73 1-00 | 2N2219 0-42 | 7491AN 0-85
AUY10 1-70 | BF200 0-32 | OC74 0-78 | 2N2220 0-35 | 7492 0-60
BA145 0-15 | *BF224 0-20 | OC7S 0-80 | 2N2221 0-22 | 7493 0-70
BA148 0-15 | *BF244 0-35 | OC78 0-50 | 2N2222 0-25 | 7494 0-80
BA154 0-10 | BF257 0-37 | OCT7 1-20 | 2N2223 2-75 | 7495 0-80
BA155 0-12 | BF258 0-42 | OC81 0-75 | 2N2368 0-17 | 7496 0-90
BA156 0-13 | BF259 0-45 | OCH1Z 1-00 | 2N2369A 0-21 | 7497 367
BAWE2 0-05 | *BF336 0-50 | OC82 0-75 | 2N2484 0-21| 74100 1-75
BAX13 007 | “BF337 0-53 | OC83 0-55 | 2N2646 0-50 | 74107 0-45
BAX16 0-07 | *BF338 0-55 | OC84 0-80 | 2N2904 0-35 | 74109 0-88
BC107 0-12 | BFS21 2-27 | OC12 1-50 | 2N2905 0-35] 74110 0-57
BC108 0-12 | BFS28 1-38 | OC123 1-55 | 2N2306 0-25 | 74111 0-88
BC109 0-13 | *BFS61 0-25 | OC139 2:25 | 2N2907 0-21| 74116 1-89
*BC113 0-15 | *BFSS8 0-25 | OC140 1-95 1 «2N2G24 0-15 | 74118 0-95
*BC114 0-18 | BFW10 0-90 | OC141 2:25 | *2N2925 0-17 | 74119 2-00
*BC115 0-19 | BFwW1t 0-90 | oC170 075 | +2n2926 0-13 | 74120 1-10
*BC116 0-19 | BFX84 0-38 | OC171 075 | 2N3053 0-25 | 74121 0-45
*8C117 0-22 | BFX85 0-41 | OC200 1-00 | 2N3054 0-50 | 74122 0-80
*BC118 0-16 | BFx87 0-35 | OC201 1-50 | 2N3055 0-85 [ 74123 1-00
*BC125 0-18 | BFX88 0-32 | oC202 1.50 | 2N3440 0-60 | 74125 0-80
*BC126 0-25 | BFY50 0-28 | OC203 1-75 | 2N3441 0-80 | 74126 0-80
*BC135 0-15 | BFY51 0-28 | OC204 1-25 | 2N3442 1-20 | 74128 0-80
“BC136 0-19 | BFY52 0-26 | OC205 1-75 | 2N3525 0-90 | 74132 0-80
*BC137 0-16 [ BFY64 0-3 | OC206 1-75 | 2N3614 1-20 | 74136 0-68
*BC147 0-10 | BFY90 1-32 | oc207 1-25 | *2N3702 0-15| 74141 0-85
*BC143 0-10 [ BSX19 0-34 | OCP71 1-25 | *2N3703 0-15 | 74142 3-00
*BC149 0-13 | BSX20 0-34 | ORP12 0-83 | *2N3704 0-15 | 74143 3-00
*BC157 0.12 | BSX21 0-32 | <R20088 2-25 | *2N3705 0-15| 74144 3-00
*BC158 0-11 | BT106 1-25 | *R2009 2-25 | *2N3706 0-14{ 74145 1-00
*BC159 0-13 | BTY79/400R 3-19 | *R20108 2.25 | *2N3707 0-18} 74147 2-45
*BC167 0-13 U205 2-25 | TIC44 0-36 | *2N3708 0-14| 74148 2-00
*B8C170 0-16 | *BU206 2-25 | T1C226D 1-30 | *2N3709 0-15| 74150 1-75
*BCI71 0-14 | “BU208 2:50 | T1L209 0-25 | *2N3710 0-14 | 74151 0-90
*BC172 0-13 | BY100 0-45 | «T1P29A 0:50 | *2Na711 0-15| 74154 2-00
*BC173 0-15 | BY126 0-14 | +T1P30A 0-80 | 2N3771 1-60 | 74155 0-90
BC177 0-19 | BY127 0-15 | TIP31A 0-62 | 2N3772 1-70| 74156 0-90
BC178 0-18 | BZX61 0-20 | T1P32A 0.75 | 2N3773 2-65| 74157 0-90
8C179 0-20 | Series TIP33A 1-00 | *2N3819 0-38| 74159 2-50
*BC182 0.11 | BZY88 0-13 | TIP34A 1-20 | *2N3820 0-48| 74170 2-60
*BC183 0-11 | Series TIP41A 0-70 | *2N3823 0-60 | 74172 5-00
*BC184 0-12 { CRS1/05 0-45 | TIP42A 0-90 | 2N3866 1-00 | 74173 1.75
*BC212 0-14 | CRS1/40 0-60 | T1P2955 1-00 | *2N3804 0-21| 74174 1-57
*8C213 0-14 [ CRS3/05 0-45 | T1P3055 0-50 | *2N3905 0-22| 74175 1-00
*BC214 0-17 | CRS3/40 0-75 | 71843 0-35 | *2N3906 0-22 74176 1-10
*BC237 0-17 | CRSY/60 090 | «2S140 0-25 | *2N4058 0-20 | 74178 1-85
*BC238 0-12 | GEX66 1-50 | «zs170 0-12 | *2N4059 0-15 | 74179 1-65
BC01 0-45 | GEX541 1-78 | 75178 0-54 | *2N4060 0-20 | 74160 1-88
BC03 0-60 | GJIM 0-75 | «zs271 0-22 | *2N4061 0-17 | 74190 1-4
*BC07 0-20 SM 0.75 | «25278 0-56 | *2N4062 018 74191 1.48
*BC308 0.1 | GMO378A  1-50 | «Z7y107  0-11 | «2N4124 0-17 | 74192 1-25
*BC327 0-22 | *KS100A 0-40 | «77x108 0-10 | *2N4126 0-17 74193 1:25
*BCa28 0-18 | MJE340 0-58 [ «Z7X109 0-12 | *2N4286 0-20( 74194 1.25
*BC337 0-19 | MJE370 0-85 | «ZTX300 0-12 | *2N4288 0-25| 74195 1-10
*BC338 0-16 | MJEIT? 0-31 | «7Tx301 0-13 | *2N4289 0-25| 74196 1-20
BCY0 1-00 | MJES20 0-85 | «77x302 0-17 [ *2N5457 0-35( 74197 1-00
BCYat 1.00 | MJES21 0-75 | «ZTx303 0-17 | *2N5458 0-35| 74198 2.25
BCY32 1.00 | MJE20S5 125 | «z7x304 0-19 | *2N5459 0-35] 74199 2-25
BCY33 0-90 | MJE3OSS  0-75 | «77x311 012 | IN125 1-75| *76013N 175
BCY34 0-90 [ IMPF102  0-30 | «Z7x314  0.20
BCY39 3.00 | {MPF103 030 | «7Tx500  0-13
BCY40 1.25 | IMPF104  0-30 | «Z77x501 0-14 | INTEGRATED Plugs in socket
BCY42 0-30 | ;MPF105  0-30 [ <7502 0-18 | CIRCUITS —low profile
BCYA3 0.32 | "MPSAOB  0-28 | «Z1x503 017 | 7 0-20 | 8 pin DIL 0-15
BCY58 0-23 | *MPSASS 028 | 77504 0-20 | 7401 020 14pinDIL 015
BCY70 0-18 *ZTX831 0-20 | 7402 0-20) 16 pinDIL  0-17
Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors - Closed Saturday|pyices correct
Terms C.W.O. only - Tel. 01-677 2424-7
Quotations for any types not listed S.A.E. when going
Post and Packing 25p per order +8% V.A.T. to press
Items marked * 12{%
965




ALLPRICES INCLUDE VAT & P/P CATALOGUE 40p
MIN ORDER £2.00

THE COMPONENT CENTRE

7 LANGLEY ROAD-WATFORD-HERTS-WD1 3PS

Phone Watford 45335

Callers welcome 9.30-5.30 Mon-Sat. EC. Wed.

TRANSISTORS D} DES LINEARI.C's
AC126 21p BC547 14p  MJ2955 99p By|27° CA3011 86p
AC127 21p BC548 14p MJE340 84p (Qa47 gp CA301 190p
AC12B 21p BC549 14p  MJE2955 99p (A70 9 CA301B  86p
AC176 21p BC557 14p MJE3055 68p QA79 14p CA3020 174p
AC187 23p BCY34 74p 0OC28 108p QaB1 15p CA3023 186p
AC188 23p BCY70 17p 0OC35 108p (QA85 14p CA3028 85p
AD149 65p BCY71 20p OC71 190 0A91 7p  CA3030 120p
AD161 50p BCY72 17p  0OCB84 46p QA95 9p CA3035 190p
AD162 50p BD115 §9p TIP29 50p 0A200 9p CA3036 115p
AF114 30p BD124 97p TIP30 52p 0A202 9 CA3042 198p
AF115 27p BD131 47p  TIP31 59p IN914 4p  CA3045 275p
AF116 25p BD132 47p  TIP32 59p IN916 6p CA3046  90p
AF117 23p BD135 43p TIP33 107p  IN40O1 6p CA3048 205p
AF118 30p BD136 S0p  TIP34 60p  IN4QO2 6p CA3049 154p
AF124 32p BD137 S0p  TP35 253p  IN40O3 8p CA3052 152p
AF125 32p BD138 Slp TIP36 389p IN40O4 7p CA3054  73p
AF126 32p BD139 51p TIP41 $9p IN40OS 10p  CA3078 136p
AF139 40p BD140 52p  TiP42 S$9p IN4006 10p CA3080 S7p
AF239 45p BF173 30p TIP2955 126p |N4QQ7 11p  CA308] 148p
BC107 9p BF179 37p TIP3055 64p 3A.50V 16p  CA3086 47p
BC108 9 BF180 37p ZTX108 12p  3A-100V 16p CA3090 329p
8C109 9p BF181 37p ZTX300  12p 3A-200v 18p CA3130E 113p
BC147 10p BF182 37p  ZTX50 12p 34.400v  20p CA3140E 74p
8C148 10p BF183 37p 2N1305  25p 3A.600V 25p CA3160E 140p
BC149 10p BF194 13p  2N1306 3% 10A-50v  25p (M301% 39p
BC157 1Mp BF195 13p 2N1711 21p  10A-100V 25p LM308 54p
BC158 11p BF196 13p 2N2219 21p  10A-200V 28p LM380 106p
BC159 11p  BF197 16p 2N2904  26p 10A-400V 36p |M381  120p
8C168 12p  BF200 36p 2N2905  26p 10A-600V 42p | M710 41p
BC169 12p BF224 16p 2N2906 20p LM741 24p
BC171 12p  BF257 37p 2N29266 90 BRIDGE LM747 73p
8C172 12p BF258 40p  2N2926R  9p RECS LM748 36p
BC173 12p BF259 44p  2N2955  99p ., 5oy 22 LM3900  73p
BC177 16p BFR39 30p 2N3053  17p (R30Y 525 mCi304 292p
BC178 16p  BFX29 34p  2N3054  S4p 10 0% 570 Mci3i0 T97p
BC179 16p BFX30 38p  2N3055 54p 1A 400V 3Op MC1458 78p
BC182L  13p BFx84 27p  2N3702  10p ggoy 34 MC1496  78p
BC183L  11p BFX85 29p  2N703 100 0 2oy 345 NE555 33p
BC184L  13p BFX86 31p  2N3704  12p 0300, 360  NE556 I6p
BC212L  13p BFX87 31p  2N3705  12p 3% o080y 385 NES61  388p
B8C213L  13p BFX88 29p 2N3706  12p SR 200V 0P NEsez  38sp
BC214L  14p  BFY50 170 2N3708  12p 20800V 227 NESe5  138p
BC238 14p  BFY5} 17p  2N3709  11p P NE566. 126p
BC303 30p BSX20 21p  2N3711  10p  TRIACS E567 75p
BC328 15p BU105 191p S43 40p 54 100V 26p SN76003 185p
BC338 15p BU208 299p 2N2646 56P 74 200V 42p SN76013 185p

24400V N SN76023 160p
S.C.R. THYRISTORS A 100V 50; SN76033 259p

1A/50V 28p 5A/400V  59p  10A/400V 70p 6A200V  66p TAAG21 257p
1A/200v  38p 5A/600V  75p 10A/600V 83p 6A 400V 81p TAA661 175p
1A/400V  40p 5A/800V  82p  10A/800V 129p 10A 100V 68p TBA540 236p
1A/600V  58p  7A/100V  59p 16A/100V 63p 10A 200V 100p TBA641 281p
3A/100V  36p 7A/200V  68p 16A/200V 67p 10A 400V 113p TBASOO 102p
3A/200V  38p 7A/400V 120p  16A/400V 82p 10A 400V Plas. TBA81 113p
3A/400V  S1p  7A/600V 123p  16A/600V 116p 130p TBAB20  90p

T.T.L. D.I.L. SOCKETS
16p 7400 13p 8pin 10p 6pin  14p
18p 7401 15p 14 pin 13p 28 pin  30p
18p 7402 16p
110p 7403 17p OPTO
20p 7404 22p TIL209 Red 14p
97p 74085 22p TiL209 Yellow 24p
62p 7406 44p TIL209 Green 24p
62p 7407 44p -2 Red 18p
19p 7408 22p -2 Yellow 30p
20p 7409 23p 2 ~ Green 30p
59p 7410 16p TL209Clip 4p
108p ;31 1 §4p 2 Clip Sp
97p 12 24p
59p 7413  38p Reg NEONS 39p
99p 7414  66p Green 39p
99p 7416  33p Amber 390
1?33 ;2;6 ?gg Neon Butb 20p
99p 7425 28p RESISTORS
94p 7427 28p 0O-3watt 10010 IMOE24 2p
21p 7430 20p O-5watt 10010 10MQ E24 2ip
83p 7432 28p 2-5watt0-22Q10 100 w/w 23p
20p 7437 29p 5 watt4-7Q to 10KQ wiw 12p
190p 7441 74p 10 watt 10Q to 10KQ w/w 15p
59p 7442 74p
96p 7445 123p POTENTIOMETERS
118p 7446 123p 1KQ-2MQ S/gang Lin-Log 27p
62p 7447 102p S5K0-2MQ S/gang SwitchLog  55p
249p 7448 1‘3053 5KQ-2MQ D/%ang Lin-Log 70p
108p 7454 P LIDERS
1578 7470 33° 5k0-500KO S/G Lin-Log 73p
87p 7473 395 B5KN-500K0D/G Lm—Log 88p
85, 7474 339 Presets sub. min. 1000 Q 10p
99h 7478 4an Slider Bezzels 21p
96p 7476 4op Sliderknobs 10p
150p 7480 46p CAPACITORS
131p 7482 91p Min ceramic
ggp ;23% 132" 22 pf 10 3300 pf 4p each
P P
65p 7486 36p SWITCHES
120p 7489 399p Large SPST 27p
140p 7490 57p Toggle SPDT 29p
140p 749 82p DPDT 35p
117p 7492 §7p STD SPST 66p
70p 7493 S7p Toggle SPDT 70p
410p 7494 83p DPDT 75p
24p 7495 70p Min SPST 54p
22p 7496 83p Toggle SPDT 58p
60p 74100 130p DPDT 70p
22p 74107 36p C. off DPDT 90p
23p 74118 125p Sub. min. SPST 48p
167p 74121 38p Toggle SPDT 52p
665p 74122 55p PDT 60p
24p 74123 103p Pushbutton SPST 60p
23p 74144 345p PDT 69p
23p 74145 83p . DPDT 91p
24p 74153 62p Bias push make 15p
19p 74154 138p Bias push brake 20p
130p 74165 115p Skde submin. DPDT 13p
59p 74174 132p Slide std. DPDT 13p
1;%;) 74175 79p Siide C.off DPDT 15p
132p 74180 85 8
114p 1418) 2055 ROTARY (Adjustable stop)
60p 74192 131p 1P/2-12 way 2P/2-6 way
138p 74193 131p 3P/2-4 way 4P/2-3 way
119p 74198 185p Price each 46p

LOUDSPEAKERS
13in 8Q 72p
14in 80 72p
2in 80 72p
2%in 80 84p
24in 80 64p
2%in 640 72p
24in 80 76p
2%in 800 118p
TRANSFORMERS

Mains prim 220-240V
6-0-6 100M/A  93p
9-0-9 75M/A 97p
12-0-12 100M/A  99p
0-6-0-6 280M/A  150p
0-12-0-12 150M/A  150p
6-0-6 1-5A 345p
9-0-9 1A 280p
9-0-9 2A 398p
12-0-12 1A 317p
15-0-15 1A 350p
20-0-20 2A 544p
25-0-25 2A 585p
30-0-30 2A 625p
12v 2Aa 387p
Antex X2 5 watt Iron 385p
Antex C2 15wattlron 385p
Antex CX 15 watt lron 385p
Antex stand 155p
DesolderinF gun 640p
Spare nozzle 90p
PP3 Bati clips 6p
PP9 Batt clips 10p
Ferric chloride 95p
Etching pen 81p
Etching kit 245p
Telephone pickup coil 70p
Ear piece std. 16p
Ear piece crystal 33p
Speaker cloth, black

36in x 25in 20p

Comp KiT

BRANDED NEW DEVICES
A pack of useful general pur-
pose components.
Resistors 10 off each

Value E12 100-8-2MQ
Capacitors 100 mixed from
100 pf to 1000uF
SxNPN 5xPNP Gen. purp.
10xIN914 44002
2x741 1%x555
3xsockets LED's
Switches  Batt. clips
Audio TRX Tuning cap
Relays Etc.
EXCELLENT VALUE

ony £10-95

Become!
a radio
amateur.

Learn how to become a radio-

amateur in contact with the whole
world. We give skilled
for the G.P.O. licence.

NAME

Brechure, without obligation to:

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL,

P.0.Box 156, Jersey, Channel Islands.

preparation

WAA
T D D D S D e G0 S 5 RN o B R

PEK9

ADDRESS

966

---------------------------‘

{Block caps please)

-

Our new 1978 catalogue lists @ whole range of
metal cases 10 house all your projects. And we've
got circuit boards, accessories, module systems,
and plastic boxes — everything you need to give
your equipment the quality you demand. Send
25p to cover post and packing, and the catalogue’s

yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. SO5 3ZR
Telephone Chandlers Ford (04215) 2956

D
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Understanding Digital Electronics
New teach-yourself courses

Design of
Digital Systems

C riman 8¢

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.

The contents of Design of Digital Systems include:

Book 1 Octal, hexadecimal and binary number systems; conversion
between number systems; representation of negative numbers; com-
plementary 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; Kar-
naugh mapping; three-state and wired logic.

Book 3 Half adders and full adders; subtractors; serial and parallel
adders; processors and artithmetic logic units (ALUs); multiplication
and division systems. )

Book 4 Flip flops; shift registers; asynchronous and sychronous
counters; ring, Johnson and exclusive-OR feedback counters; ran-
dom 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 program structure.

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

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. 1t con-
sists of four volumes - each A4 size — and serves as an introduction
to the subject of digital electronics. Everyone can learn from it -
designer, execxutive, scientist, student, engineer.

Contents include: Binary, octal and decimal number systems; con-
version between number systems; AND, OR, NOR and NAND gates
and inverters; Boolean algebra and truth tables; De MorFans Laws;
design of logic circuits using NOR gates; R-S and J-K flip flops; binary
counters, shift registers and half adders.

CAMBRIDGE LEARNING ENTERPRISES. Unit 20, Rivermill Site, FREEPOST, ST. IVES,
HUNTINGDON, CAMBS. PE17 4BR, ENGLAND. TELEPHONE ST IVES (0480) 67446.
PROPRIETORS: DRAYRIDGE LTD. REG. OFFICE: RIVERMILL LODGE, ST. IVES.
Giro Ac. No. 278 9159. REGD. IN ENGLAND NO. 1328762

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 vour
vehicle speed and fuel consumption; you could be calling people
by entering therr 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.

£8- 1 0 +90p post & packing
£4-60 +90p post & packing
£ 1 2 +£1 post & packing

Price includes surface mail anywhere in the world: Airmail extra.

The six volumes of Design of
Digital Systems cost only:

And the four volumes of
Digital Computer Logic and
Electronics cost only:

But if you buy both courses,
the total cost is only:

|
|
|
I
|
|
|
|
|
|
|
|
|
r
!
|
|

Flow Charts & Algorithms

|
HELP YOU PRESENT: ‘
safety procedures, government legislation, office proce- |
dures, teaching materials and computer programs by |
means of YES and NO answers to questions. |
|

|

|

|

l

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.

£2.95

+ 45p post and packing by surtace mail anywhere
in the world. Airmail extra

GUARANTEE
If you are not entirely satisfied your money will be refunded.

r——————————————————

l Cambridge Learning Enterprises, Unit 20, Rivermill Site,
FREEPOST, St. Ives, Huntingdon, Cambs. PE17 4BR, England.

l Please send me the following books:

I ............. sets Digital Computer Logic & Electronics’ @ £5.50, p & p
| included
... sets Design of Digital Systems @ £9.00, p & pincluded

Combined sets @ £13.00, p & p included
The Algorithm Writer's guide @ £3.40, p & p included

Address :

| enclose a *cheque/PO payable to Cambridge Learning Enterprises
for £

Please charge my *Access/Barclaycard/Visa/Eurocard/Mastercharge/
Interbank account number
Signature.... *delete as appropriate.
Telephone orders from credit card holders accepted on 0480-67446
(Ansafone). Overseas customers should send a bank draft in sterling
drawn on a London Bank. PE 20
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SIEMENS, PLESSEY, etc.
MINIATURE RELAYS

RELAY

VARIABLE VOLTAGE TRANSFORMERS

RELAYS. WIDE RANGE OF A.C. and D.C. RELAYS
AVAILABLE from stock, phone or write In your enquiries

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V  All Types

FT3 NEON FLASH TUBE

SHROUDED TYPE

GEARED MOTORS

100 r.p.m. 115tb.In. 110V, 50Hz. 2-8A.

single phase split capacitor motor

Immense power. Continuously rated

Totally enclosed. Fan cooled in-line

gearbox. Length 250mm. Dia. 135mm. Spindle dita. 15 Smm.
Length 145mm. Ex-equipment tested £12. Post £1-50 (£14-58
tnc. VAT & P.}. Suitable transformer 230/240V operation £8.
Post 75p (£9-45 inc. VAT & P)

High intensity multl turn, high voitage, neon _ 200 watt {1 amp) inc. a.c. voltmeter £14.50
glow. discharge flash tube Design for ignition =~ ~ 0.5 KVA {2} amp) (MAX]} £17-00
timing. etc £1-50. P, & P 25p. (£1-89 inc. VAT).3 & _, ;m/’ﬁ((?g?rzp()'\(ﬂm‘\:)l() Eg%-gg
f P 7 Y
or £3. & P 50p (£E3:78 inc. VAT & P) JKVA (15 amp] {(MAX) £a0.90
4 KVA (20 amp) (MAX} £70-00
NI-CAD BATTERY  Height  width Length | CARRIAGE AND PACKING EXTRA
mm) tmm} (mm)
35AH 1 2V Metal £7-56 219 75 29 LT TRANSFORMERS
Post 50p per unit 0-10-15V at 3 amp (ex new equip) £2-50 P. & P. 50p (£3.24

WHY PAY MORE?

MULTt RANGE METER Type MF15A a.c. dc
volts 10 - 50, 250, 500, 1000. Ma 0-5, 0-10
0-100. Sensitivity 2000V. 24 range, dlameter
133 by 93 by 46mm including test leads. Price
£7.00 plus 50p P. & P. (£8-10 inc.VAT & P.}

METERS NEW—90mm Dlameter
Type: 65C5 d.c. Mc. 0-2, 0-5, 0-20, 0-50.
0-15V d.c. 030V d.c. Type: 62T2 a.c. M/IO—1A
0-50 amp. 0-15V. 0-30V. Type: 65L5 R/mc.
0-30V a.c. All at £3-50 each. P. & P. 50p {£4-32
each inc. VAT & P.) Type: 65C5 d.c. 0—100 amp.
£5-00 P. & P. 50p £5-94 inc. VAT,

inc. VAT)

13-0-13V at 1 amp £2.50 P. & P. 50p (£3-24 inc VAT)
25-0-25V at 24 amp £4.50 P. & P. 75p (£5-67 inc VAT & P.}
0-4V/6V/24V/32V at 12 amp £15-00 P. & P. £1.50 (£17-82 inc
VAT & P.}

0-6V/12V at 20 amp £13-50 P. & P. £1-50 tinc VAT £16-20)
0-12V at 20 amp or 0-24V at 10 amp £12.00 P. & P. £1.50
{£14.58 inc VAT & P.)

0-6V/12V at 10 amp £8-25 P. & P. £1-25 (inc VAT £10-26)
0-6V/12V/17V/18V/20V at 20 amp £16:50 P. & P. £1.50
{£19-44 inc VAT & P}

0-10V/17V/18V at 10 amp £10-00 P. & P. £1-40 (inc VAT
£12.31)

0-6V/12V at 20 amp £11-85 P. & P. £1.00 (£13-88 inc VAT &
P)

NEW HEAVY DUTY SOLENOID. mfg.
by Magnetic Devices. 240V a.c. opera- 9 A
tion apgrox 10ibs pull at 1-25in. Price

=IAJ
£4.00 P. & P. 60p. (£4-96 inc. VAT & ed
P.}. Similar in appearance to illustra- b
tion. Approx. 1%Ib pull Suze of feat 1§ x ¢
Hin. Price £1- 06 5p. = =
EXLT.

— e o o e G G ew we S m—
MINIATURE I ,! 5‘
UNISELECTOR i %m
12 volt 11-way, 4 bank (3 non- i

bridging, 1 homing), £2.50.

"
inc. VAT & P.) L .J

P. & P. 35p (£3.0!

Other types in stock; phone for enquiries or send sae for leaflet.

STROBE! STROBE!

STROBE!

GEARED MOTORS New Manufacturers Surplus

28 r.p.m. 20 Ibs inch ¢

115v a.c. Reversible motor. o

71 r.p.m. 10 Ibs inch

115v. a.c. Reversible motor. :

The above precision made U.S.A

motor is oftered in ‘as new' condition

input voltage of motor 115V a.c. Supplied complete with

transformer tor 230/240V a.c. Input.

Price, either type £6:25. Post 75p (£7-56 inc. VAT & P.) or less

transformer £3-75. Post 65p (E4-75 inc VAT & P )

Both_types similar to above drawing. Price either type £4.75

p&p 75p. {£5-94 inc VAT + p&

Supfhed complete with (ransicrmer for 240v a.c. operation
5 p&p £1-00 (£8-91 inc VAT + p&p)

Crouzet 230/240V. AC 2RPM synchronous geared motor.
8rand new £2.90 p&p 30p. {£3-45 incl VAT) (quantity discount
available.)

FRACMO GEARED MOTOR
56 r.p.m., 50lb.in. 240V a.c. 50Hz, 0.7
amp. sharplength 35mm, dia. 16mm, —
weaight 6 kilos 600 grammes Price £15 00
P.&P. £1.50(€17.

New Manufacturers Surplus

HY-LIGHT STROBE KIT MK IV

Latest type Xenon white light flash tube. Solid state

timing and triggering circuit. 230/240V  a.c.
operation
Designad tor larger rooms. halis, etc. Speed

adjustable 1-20 f.p.s. Light output greater than many
{so calied 4 Joula) strobes. Price £18. Post £1 (£20-56
inc. VAT & P.). Specially designed case and reflector
for Hy-Light £8-25. Post £1 {£9-99 inc. VAT 8 P}

PARVALUX GEARED MOTOR
230/240V A.C. 30 rpm 50Ibs inch. Price
£15.00 P. & P. £1.00 {£17-82 inc. VAT).

New Manufacturers Surplus

XENON FLASHGUN
TUBES

600 WATT DIMMER SWITCH

Easily fitted. Fully guaranteed by makers. Wil
control up to 600W of lighting except fluorescent
at mains voltage. Complete with simpie
. @ instructions £3-95, post 25p (£4:53 inc VAT & P )
1.000 watt model £5-60, post 25p (£6-32 inc VAT
& P.) 2,000 watt model £9-75, post 40p (£10-96

Range available from stock
S AE for details

COMPRESSOR

Precision built by Emerson USA.
Horizontally opposed twin head dia-
phragm type producing 20Ibs. Plus
P.S.I. per head. 3.5 ptus C.F.M. Out-
put virtually puise free. Powered by
110V A.C. motor size 30x23x t5cm,
weight 7 k|los Prlce £20 p&p £2-00 .
{inc. VAT £

Suitable (ransformer for 230/240V A.C. £8-00 p&p £1.00 {inc.
VAT £9.72}. New Manufacturers Surplus

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT

S.A.E (foolscap) tor details

10 for £2.50 post paid. X
C/0. Mfg. by Unimax
P. C/O lever m/switch mfg. by Cherry Co. USA. Precious metal

inc. VAT & P)).
MICRO SWITCHES New Manufacturers Surplus
LEVER OPERATED 20 amF? €

USA. 10 for £4, . 50p {min. order 10}

Icw resistance contacts. 10 for £2.26 P, & P. 30p. Total inc. VAT
£3.02 {min. 10).

Sub min Honeywell roller m/s type 3115m 9061. i
(£¢86 inc. VAT).
Sub min lever m/switch type MML 46 10 for £2.50.

New ceramic construction, vitreous TN
enamel embedded winding heavy duty

brush assembly, continuously rate

25 WATT 10/25/50/100/1 50/250/500/1 kQ/

1.5kQ). £2-40. Post 20p {(£2.81 inc. VAT & P

ZO WATT 100/250/5kQ £2:90. Post 250 (€£3.40 inc. VAT

24 VOLT DC SOLENOIDS

UNIT containing 1 heavy duty solenoid approx. 25Ib puli 1
inch travel. Two x approx. 1b pull 3in travel 6 < approx
40z pull $in travel. One 24V d.c.. 1 heavy duty single make
relay. Price £3. Post £1 (£4:32 inc. VAT & P} ABSOLUTE
BARGAIN

1/5‘10/25/50/100/250/500/1kﬂ/‘l 5k()/2-5kQ
/35k0€5900&p 5p (£6.75
Black, Silver, Skirted knob cahbrated in Nos. 1-9 1}|n
dia. brass bush. |deal for above Rheostats 24p each.

A.E.G. WATER PUMP

200/240V- a.c. motor. 2,850 rp.m.
480W approx. § h, p Drlvnng a centri-
fugal pump with 11 inlet and outlet
delivering approx. 46 ‘gallcns per rmn
at 10ft head. Ideal for pumpln?
circulating any non-corrosive ligh
viscosity liquid. Dozens of uses |n
industrial iabs., etc. Note this pump is not self-priming. Price £15.
Post 75p (£17-01 inc. VAT & P

PROGRAMME TIMERS

12 cam model £7-50. Post 60p (£8-75
inc. VAT & P... Also available for 50V
operation. Price as above.

New Manufacturers Surplus

Time Switch

Venner Type ERD Time switch 200/250V a.c.
30 amr) contact 2 on/2 off every 24 hrs. at any
manually pre-set time. 36 hour Spring Reserve
and day omitting device. Built to highest Elec-
tricity 8oard  specification.  Price  £7.75,
P.& P. 75p (£9-18).

Reconditioned and tested

RESET COUNTER

VORTEX BLOWER AND VACUUM UNIT
R

Dynamically balanced totally en-
closed 9in rotor with max. alr
delivery of 1 § cublc metres per
min Max static pressure 600mm
W.G Suction or blow from 2 side-
by-stde 37mm LD circular aper
tures fitted to base of unit. Power-
tul continuously rated 115V a.c
motor mounted on alloy base with
tixing taciities Dimensions
length 22c¢m width 25cm  x
height 25cm These units are ex equipment but have had
minimum use Fully tested prior to despatch Price £12
£1 50 P 8 P (£14-58 (nc. VAT & P

Suitable transformer for 230/240V a.c £6 « £1 P & P (£7-56
nc VAT & P

230V ac, 3 diglts mfg. Veeder Root Type
LL 1441 £1.7 & P g 5p (£2-16 inc. VAT &
P). 7 Fg 24V d.c. nonsatC'lS P. & P. 25p
(£1.89 inc VAT & P.). 6 fig. 24Vdc resettable
£3.P. & P. 25p (£3-51 inc. VAT & P.).

New Manufacturers Surplus

SANGAMO WESTON TIME SWITCH

Type S251 200/250V. a.c. 2 on/2 off every 24 hours. 20
amps contacts with override switch dia. 4 x 3 price £6:50 F &
50p inc. VAT £7-56. Also avaiiable with Solar dial.

Reconditioned and tested

230V a.c. FAN ASSEMBLY. .
Powerful continuously rated a.c. motor
complete with 5 blade 63in, Aluminium
tan. Price £3-00.P. & P. 650?{3 94). \
New Manufacturers Surplus O

FRACMO MOTOR

1400 mm H.P. 1/30 continuously rated 115V a.c, supplied
complete with transformer for 230/240V a.c. op. Complete with
anti vibration cradie mounting £10-00 P. & P. £1-00 {£11.88
inc. VAT & P

CITENCO 19 RPM

FHP motor type C 7333/15 220/240V a.c. 19
r.p.m. reversible motor, torque 14 -5 kg.
gear ratio 144-1. Brand new incl.

CENTRIFUGAL BLOWER

Smith type FFB

1906 022 220/240V AC. Aperture
10 x 43cm overall size 16 x 14cm. Price
€375 P. & P. 75p. (inc. VAT £486).
Other types available on request.

capacitors, our price £14-25. P. & P.£1 25 ‘,-)’_
(£16-20 inc. VAT & P.)
New Manufacturers Surplus

| Powered by

PARVALUX 230/250V a.c. MOTOR
8§00 rpm, 3}Ibs inch. 2 right angled spindles £11.00 P. & P.
£ 08 €135 ne VAT & £,

INSULATION TESTERS NEW!
Testto (. E E Spec. Rugged metal construc
ion. suitable tor bench or field work
constant speed clutch. Size L.8in. WJdin
H 6in weight 6Ib, 500V, 500 megchms, £49.
Post 80p (£53-78 inc. VAT & P.). 1,000V
1,000MQ, £55. Post 80p (£60-26 inc VAT &
P ) SAE lcr leatlet

All Mail Orders—Callers—Ample Parking

Dept. PE, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.
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ROTARY VACUUM
AIR COMPRESSOR
& PUMP

Carbon vane oil free vacuum pump
and compressor. Appvox 20 inch
vacuum, 10 PSI at 79 CFM.
10V ac. 1.8 amp
Parvalux motor fitted with additional shaft at rear, suitable
light loads. Inc. capacitor £14-00 p&p £1-50 (£16-74 inc VAT
+ p&p} Sunab(e transformer for 230/240V a.c. operation
£5. 00 p&p £1-00 (£6-48 inc VAT + p&p}

{New manutacturers surplus).

N

Yet another outstanding offer.

New IMFD 600V Dubilier wire ended capacitors,
10 for £1-50 p&p 50p. (£2-16 inc VAT + p&p) (Min 10}

RELAY

Diamond H heavy duty A.C. relay 230/240V ac.,
two C/O contacts 25 amps res at 250 a.c. £2.50
p&p 50p. (£3:24 inc VAT + p&p} Special base 50p.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576
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ANALOGUE?
IN THIS fast moving world of digital
technology where even the
Government discusses 64K RAM
{(though one wonders just how many in
such circles really understand what itis
they are considering pouring our
money into), it is all too easy to over-
look and even dispense with other
modes of operation. It is not infrequent
that we see highly complex logic
designs for equipment that could more
easily be realised with simple analogue
techniques. i

Wonderful as digital technology is, it
must never become such an over-
whelming part of our lives that we
overlook other more suitable circuitry.
It is all too easy for any designer—
amateur or professional—to become
so deeply immersed in one small
discipline that others are not even
considered.

Most of us have seen and tried such
digital games as “moon landing”. All
that technology, hardware and
software to provide a game with a few
simple variables. It really is an
unnecessary use of a digital system
and can be easily achieved with
analogue techniques. Surely a case of
technology for its own sake.

HISTORY!

It may be something of an eye
opener to many readers to see an
analogue computer on the front cover
of P.E. "Surely these ancient devices
have all but disappeared in the face of
microprocessors? So what is a leading
highly technical magazine doing with
this—showing us some history?”

Well, if your feelings are such, then
perhaps you are one of those designers
who is getting out of touch with the
real world and too deeply involved in
digital technology! Our analogue
computer is a serious instrument for
the student and engineer.

It is now more than ten years since
PEAC (P.E. Analogue Computer)
appeared in our pages. Part of the
introduction to that series stated: “A
useful tool which is capable of solving
complicated problems at high speed.
Can be used as a model to simulate
mechanical systems.”” Those
statements are equally true of our
latest design and such a system has
many advantages over digital circuitry
when used for certain problems. So
don’t overlook or dismiss the design, it
could be very useful to you.

DIGITAL

What goes before does not mean we
will be turning away from the
microprocessor—far from it—we have
some very exciting projects planned
that will interest those at all levels of
knowledge and interest in micros. You
will find mention of what some might
term a ‘“‘one chip VDU on our
carryover page {p. 975). This, for those
that want it, is digital technology that’s
bang up to date.

Over the coming months we will
also be catering for those that want to
build a basic microprocessor system
and learn how to start programming it.

GENERAL

We know many readers will not be
interested in these “computer” areas
but a look at the contents page of this
issue will assure them that they are not
being overlooked. The variety of areas
covered within our pages is vast and
we hope you will find something of
interest in each issue.

We give a glimpse into the future
with our wave power feature and
wonder just how long it will be before
some of our projects are supplied from
such systems!

Mike Kenward
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% Ten Amplifiers

* Eight Coefficient
Multipliers

Two Four Quadrant
Multipliers

Over Voltage
Indicators on all
Amplifiers

Provision for *’Initial
Conditions’’

Offset Null on
all Amplifiers

ANALOGUE COMPUTER

P.J.KRONIS s

PART 1

970

HE analogue computer is a piece of equipment designed

to satisfy mathematical equations, usually differential.

Mathematlcs in general and differential equations in

particular are the subjects of an exact science which
describes the behaviour of physical systems.

Because computers cannot tell us how to solve a physical
problem a mathematical model of the problem has first to be
formed by the programmer. This is where computers are
useful because the formation of the mathematical model is
usually easier than the solution of the equations especially
as differential equations can be particularly difficult to solve
manually and some virtually impossible.

The analogue computer works by handling continuously
changing variables using electrical potential or voitage as
the analogue, in contrast to the digital computer which
manipulates discrete pulses to obtain the solution to a
problem.

Fig. 1.1 was produced by the analogue computer to be
described here and it will be explained in this article how to
program the computer to produce these interesting and
artistic designs.

The analogue computer can be used in engineering to
simulate the behaviour of complex systems before they are
constructed, the behaviour of these complex systems can be
thoroughly studied and various parameters changed simply
by turning a potentiometer until the system functions in a
satisfactory manner. This procedure allows considerable
savings both in the cost and time of development.

Analogue circuits similar to those used in analogue
computers are employed in a variety of applications, i.e.
automatic control in industry, aircraft and spacecraft.

One of the examples to be given in this article will be a
simple program to simulate the vertical take-off of an aircraft
like the Harrier jump jet, and also a spacecraft moonlanding.

MATHEMATICAL OPERATIONS AND CIRCUITS

The advances in miniaturisation have enabled more
computing power to be packed into a smaller space and it is
these advances that have helped the digital computer on its
way towards becoming a household object. In the analogue
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Fig. 1.1. A typical lissajous figure produced using the
Analogue Computer and an X-Y plotter

field the high gain d.c. amplifier or operational amplifier
which is the main element of the analogue computer, has
also come a long way since its inception. |t was originally
designed for use in computers but has since found many
applications in other fields. This large market for other
applications has reduced the cost of such devices to very
low levels. Of the numerous op-amp i.c.s available on the
market the 741 was chosen for the prototype because it is
both cheap and easy to handle. More advanced op-amps are
available albeit at a higher price and constructors can
experiment with these if they wish.

By connecting an op-amp to input and feedback
components certain mathematical operations can be
performed; addition {(and subtraction) integration, and
multiplication by a constant. Differentiation can also be
performed but is generally avoided due to problems
associated with noise generated by components.
Multiplication by constant coefficients between zero and one
is also performed using potentiometers with some special
circuits being employed to enable the multiplication of two
variable voltages.

THE ADDITION CIRCUIT

It is possible to add various voltages by means of a
resistance network with the output voltage being
proportional to the sum of the input voitages. The serious
drawback of this method is that this is only true if the load
resistance remains constant.

Practical Electronics  September 1978
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This would be an unacceptable constraint since the output
voitage may be applied to other points in the circuit which
have different values of load resistance.

To overcome this difficulty a high gain d.c. amplifier is
employed in the feedback circuit as shown in Fig. 1.2.

R1 Rt
Vi O AAN—— —A\A
R2
Vy O———AAN——2
b——o
R3 A Yo

Fig. 1.2. *Addition’’ circuit

If a voltage V, is appiied via R, to the summing junction
the output voltage V, is equal to
Rf
—V, e
1 R1
The polarity of the input voltage is also changed by the
operational amplifier.
With the output voltage now independent of the load
resistance each input voltage is factored by the same ratio of
feedback resistance to input resistance.

Rf Rf Rf Rf
V =— Aol Ay D AL
o v, R, +V, R, +V, R, +V, R,

THE INTEGRATOR CIRCUIT

As with the addition circuit integration can be achieved by
using an R.C. network but this method aiso suffers from a
number of serious drawbacks.

The circuit in Fig. 1.3 shows how an operational amplifier
can be used to perform integration.

R1 Cf

" o——AAA —
11

va 4
R3 = p————0 Vo

Fig. 1.3. "'Integrator’’ circuit

With a capacitor connected in the feedback loop, and it
the open loop gain of the amplifier is very large, the output
voltage is given by .

1 1

v=_(_J'V,dt+—1— 'Vzdt+—[V3dt+RLCf-jv‘dt)
q

R,Cf R,Cf R,Cf |

The output voltage is the sum of the integrails, with
respect to the time the voltage is applied to the inputs,

factored by — f:TrT Cf.

By choosing suitable values of Rin and Cf the factors can
be given the required values.
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THE COEFFICIENT MULTIPLIER

The coefficient multiplier is used to multiply a voltage by a
constant between zero and one. This is the only
mathematical operation that is usually performed without
the use of an op-amp. A potentlometer is connected as
shown in Fig. 1.4.

At one extreme of the sllders travel Vo=Vin, i.e. Vin is
multipled by 1, whereas at the other extreme Vo=0 i.e. Vin is
multiplied by zero.

Any intermediate value can be set up by moving the slider.
The dial of the potentiometer can be calibrated to facilitate
this. However, it is not normal practice to set up a value on

ViN

Yo

Fig. 1.4. Coefficient Multiplier

the dial of the potentiometer because this circuit also suffers
from the effects of load resistance.

An op-amp employed as a voltage follower could be
connected as a buffer to isolate the effects of the load
resistance, but this is an unnecessary addition because the
problem can be overcome by measuring the output of the
potentiometer using a voltmeter, after the circuit has been
connected, i.e. in the presence of the real load to be applied
in the particular problem being examined. The value desired
is then set by adjusting the potentiometer and ignoring the
graduations on the dial.

The circuits described so far form the fundamental
building blocks of the analogue computer. Various special
circuits have been developed over the years for other
operations. The most important of which is the formation of
the product of two variables. One of the early methods
developed was the cumbersome servo multiplier. This
involved the control of potentiometers using servos.
Nowadays this operation can be achieved electronically
using four-quadrant multiplier integrated circuits.

INTEGRATION

Addition, subtraction and multiplication are concepts that
are easily understood; integration, however, is not so easily
grasped by the non-mathematically minded and so a simple
explanation may be useful at this point.

If for example a motor car is cruising on a motorway at 50
miles per hour this can be represented by a graph of speed
against time (Fig. 1.5). Since the speed is constant the
distance travelled will increase by equal amounts in equal

SPEED
m.p.h.

+ " " TIME
2 3 4 5 hrs,

Fig. 1.6. Graph of speed against time
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DISTANCE
miles

TIME
hrs.

Fig. 1.6. Graph of distance against time

time intervals. These distances are shown plotted on a graph
of distance against time for intervals of one hour (Fig. 1.6).

It can be seen from Fig. 1.5 that the distance travelled
during a period of time is represented by the area shown
shaded on the velocity-time graph. (Velocity x time
representing the height x base of the shaded rectangle.)
Now if the results of all these intervals were added up, the
result would be the total distance travelled in a period of
time.

The mathematical way of saying this is that the distance
travelled is the integral of velocity with respect to time
between two time limits. In the above example since the
speed was constant one could have arrived at the required
resuit by multiplying the total period of 5 hours say, by the
velocity of 50 m.p.h. to obtain 250 miles travelled, without
going into the trivial process of integrating, by considering
small time intervals.

In reality the velocity may vary as shown in Fig. 1.7, i.e. in
a random manner. To obtain the required result then, the
velocity would have to be integrated over the required period
of time by considering small time intervals. This is how a
digital computer would be programmed to solve the
problem. The accuracy in that case would depend on how
small the time intervals were made. This is left to the
discretion of the programmer. If the intervals were made too
big, then the result would be inaccurate. On the other hand
too small a time interval would mean that the computer
would take longer to solve the problem and involve the
programmer in unnecessary expense. The analogue
computer programmer need not worry about this since the
computer integrates continuously, i.e. it deals with

SPEED

— — —— — > TIME

Fig. 1.7. Graph showing variations in velocity
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infinitesimally small time intervals and does this at high
speed. ’

Each of the circuits that have been described so far
constitutes a computing element. When the computer is
programmed to solve a problem, systems of equations can
be set up by connecting together combinations of computing
elements, and the results can be obtained by measurements
taken at various points in the system.

The computer will of course be required to solve many
different problems and the computing elements will have to
be rewired every time. To facilitate this a patch panel is used,
with sockets connected to each computing element in the
computer. By using wire leads the computing elements can
be connected in any order.

INTEGRATOR
o~ ct
Vi o——AAA ——
R2
VA N
R3 A OVp
V3 O— AN~ l/
R4
Ve o——AAA
"Cdmputo"
R1 (80
" o——AAA ——
R2
2 0 AW
R3 A p———=0Vp
va o M
R4

*Hold"’
Ric Ric
vic O ANV —
R1 ct
Rpr— V. i
R2
V2 o——AAA———9e -_I_-
R3 - L—ovo

’Reset’’

At the beginning of a computation the variables of the
problem will have certain values, not all of which need be
zero. The requirement here is that is should be possible, if
desired, to give the output of integrators a value, before the
computation commences. This facility is called “iInitial
Conditions”.

Fig. 1.7 shows how the “Initial Conditions” for the
“Compute”, “Hold” and "“Reset’ facilities are achieved for
summers and integrators. In the case of the summers no
change in the circuit is necessary. For the integrators, the
“Hold” mode requires that the input resistors are
disconnected from the op-amp and grounded. In this way
the charging or discharging of the capacitor stops and the
op-amp maintains the charge at a constant level.

SUMMER
R1 R
Vi © AN —ANV—
R2
vz o——AAA N
R3 0 OVvo
V3 O- M l/
R&
v, o—AA ]
‘’Compute’’
R1 Rt
" o——AAA- %
R2
v o——AAA——t N\
R3 A O Vo
v o——AAA _~
R4
v, o——AAA—A
“Hold"

Rt

AAA AAA
Vo O ‘\;\2/‘ IA\ ovo
L~

‘“‘Reset’’

Fig. 1.8. “’Initial Condition’’ circuits for Integrators and Summers

MODE CONTROL AND INITIAL CONDITIONS

The main modes of operation are compute, hold and reset.
When in the compute mode the computer proceeds to solve
the problem. As it is sometimes desirable to stop the
computation after a certain period of time this is achieved by
putting the computer into the “Hold” mode. The “Reset”
mode is used to make the output of all computing elements
take their initial value. Sometimes this mode is called
“problem check’’.
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The calculation is therefore frozen and the results can
then be observed at leisure. This, however, should not be
practised literally, since electronic components, like
everything else, are not perfect and some drift will always
affect the results. These should therefore be noted as soon
as the “Hold” mode has been selected.

The “Reset” mode for the integrators has two resistors R,
in the circuit. These are the “Initial Conditions’’ resistors an
when an initial condition voltage,V, is applied as shown, the
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INPUT »| PATCH PANEL »1 OUTPUT
\ A
/ Y
COMPUTING MODE
ELEMENTS CONTROL

Yoy 1

OVERLOAD WARNING
i Pl

Fig. 1.9. Block diagram of the Analogue Computer

feedback capacitor charges up to this value. When
“Compute” is selected these resistors are disconnected and
the output of the amplifier, i.e. the voltage across the
feedback capacitor, may vary above or below the initial
condition value. When “Reset” is reselected the feedback
capacitor discharges or charges, through R, to V. and the
computer is again ready for a repeat of the calculation.

o

THE OVERLOAD WARNING FACILITY

This facility, usually employed in analogue computers, is
necessary because the voltage range over which operational
amplifiers operate linearly, is limited to approximately +13V
for readily available i.c.s. In the course of the solution of a
problem, all computing elements must operate within this
range, otherwise the wrong results will be obtained. The
overload warning circuit warns the programmer of any
amplifiers that have saturated. Measures can then be taken
to scale down the values of the variables.

It is now possible to imagine the general arrangement of
an analogue computer and this is depicted by Fig. 1.9 in a
block diagram form.

To summarise, input signals are fed to the computing
elements via the patch panel and are processed. The results
are fed back through the patch panel to the output, which
may be an ordinary voltmeter, a CRO or an X-Y recorder. The
operation of the computing elements is controlled by the
Mode Control and the overload warning circuit monitors
the output of the computing amplifiers and warns the
programmer of any saturating amplifiers.

NEXT MONTH: CONSTRUCTION DETAILS

NEOCOUD

... a selection from our posthag

Readers requiring a reply to any letter must include a stamped addre_ssed envelopg. )
Opinions expressed in Readout are not necessarily endorsed by the publishers of Practical Electronics.

Champ Waves __ X

ADDRESS

COMPLEMENT BINARY
ADDRESS

Too Powerful

Sir—I hope you can clear up the confusion
that has arisen about your EPROM
programmer in the CHAMP series.

When purchasing INTEL 1702A
EPROMS 1 was sent a data sheet, which
detailed the programming voltages as

=40 to —48V
ov

— 46 to -4BV

PULSED VDD \ /

Sir,—Working as Product Marketing
Engineer for the UK’s largest distributor of
National Semiconductor products I was
highly amused by the letter which appeared in
the July issue of P.E. from reader R. G. Silson.

I can only assume from reading his letter

that he must be extremely well versed in the
world of microprocessors—indeed he must

completely different from those produced by ov

CHAMP-PROG. Since you said that INTEL PULSED VGG U_
had supplied the basic circuit for your project,

and use it in their “Intellec” development ‘03\/5 (=N

systems, it has resulted in much head
scratching on my part.
The waveforms given on the data sheet are
as shown.
Any. clarification you can give will be
greatly appreciated.
T. G. Keslake
Romford
Essex

I can understand your confusion over the
difference between the 17024 data sheet and
the operation of the CHAMP-PROG board,
but really it is quite simple. You will notice in
the data sheet that all voltages are related to
GND or 0 Volts, and this means that all chip
voltages are related to the Vcc pins. In
CHAMP-PROG the voltages appear to be
positive going, but if you look at the Vec
reference pins you will find that they rise to
+47V during programming, and this means
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PROGRAMMING PULSE

\/

DATA
STABLE TIME

-46 to -4BV
ov

-46 to - 4BY

that the program pulse is a 3ms —47V pulse
as required. As with many things in
electronics, the secret lies in viewing the circuit .
operation with one’s feet firmly on the ground
(or in this case, the ceilingl). If you check the
other supplies with this new perspective, you
will find that they are substantially as dictated
in the data sheet.
Once again, I quite understand your initial
confusion!
R. W. COLES

o0 QR WO o & © g s =
R U LR LR R TP 0 U
o

know far more than the vast majority of
industry’s electronics engineers.

Dealing with engineers every day from all
fields of the electronics world I quite naturally
get a very good indication of their thoughts
and feelings towards various projects.

The number of times I have spoken to
customers about the Pace microprocessor,
only to be told “Not interested—it’s too
powerful for what we need”, is more than
ample evidence for myself that Mr Silson is
completely out of touch with the amount of
knowledge possessed by the average amateur
actively engaged in microprocessors. Further
proof of this is the vast amount of 8 bit
SC/MP chips sold related to the relatively
slow moving Pace.

P. V. Hodson,
Melton Mowbray,
Leicestershire.
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FUEL CONSUMPTION
METER...

Do your bit to make North Sea oil last longer, and save yourself
some money. This two digit display shows a consumption
factor, derived, via six low priced TTL chips, from an electric fuel
pump and the car's speedometer. An alternative analogue
display circuit is also given.

HIGH
PERFORMANGCE
POWER SUPPLY UNIT

Sooner of later you will need to treat yourself to a high
performance power supply unit. This design has voltage control
down to zero, yes zero volts, and current limitation from a few
milliamps to several amps. It uses readily available components
and has a regulation system which does not employ foldback
and thus can give true constant current operation.

V.D.U. SYSTEM

A complete output peripheral for almost any com-
puter, this memory mapped system is inexpen-
sive, easy to construct, has one chip to control all
basic functions.

PRACTICAL

ELECTRONICS

OUR OCTOBER ISSUE WILL BE ON SALE FRIDAY, 8 SEPTEMBER, 1978.




UR modern world is a power assisted machine; an energy-

hungry life support system for concentrated populations.
The threat of that energy expiring with nothing to replace it is
depressing, yet much publicity is given to such gloom.

Many natural sources of energy are being explored, and too
often, propositions are regarded by those who seal our fate, as
“pipe dreams”, but put two gloomy facts together; Britain’s in-
creasing need of energy, and the pounding of winter seas against
our shores, and they begin to cancel out! Wave energy is turning
that power into electricity. It is possible! It is even considered
practical!

Oceanographic data indicates that a wave-power installation
500km (310 miles) long, with 50 per cent efficiency, could in
principle provide a very substantial proportion of the UK’s elec-
trical power requirement, with peak outputs meeting total de-
mand. This calculation is doubtless intended only to allow a
grasp of the kind of energy levels existing in the waves off our
shores, and is not meant to be a serious suggestion; for a few
generations at least!

The Government has recently increased its wave-power
research budget from £2.5 million to £5-4 million, and to the
critics who complain that it’s not enough, it has been pointed out
that at this early stage technical problems are not going to
vanish simply by having large sums of government money
thrown at them. Four inventions are being studied, and it is
hoped that one of these will emerge to become the blueprint for
full-blooded wave-power stations. Money spent on the three
“runners-up” will presumably be deemed as having gone
towards proving that the fourth was best, or perhaps different
designs will prove appropriate for different working locations. In
any case, the real money will be spent when a design stands
ready for full scale construction.

COCKERELL CONTOURING RAFT

When the watts come rolling in, the CCR could well be at
the source, and is currently under development by Wavepower
Ltd., a company comprising Sir Christopher Cockerell (inventor
of the hovercraft), and a partnership of consulting engineers.
Early small scale tests conducted in simulating tanks gave such
good results that one-tenth scale trials are now taking place in
the Solent, where the waves are obligingly also about one-tenth
full scale. The photographs show a scaled down raft, and it can
be seen to consist of adjacent pontoons whereby the energy may
be extracted at their hinges, either via gearing, or by hydraulic
rams, to drive alternators.
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The probable location of such a wave-power station, it seems,
would be five to ten miles off the coast of Scotland, or the
western approaches to the Engish Channel. A string of rafts
about 24km (15 miles) long would generate perhaps 500
megawatts. Fifteen miles sounds alarming, but remember that a
conventional power station can occupy a mile of coastline and
200 acres of land. A wave-power station would not require the
continual comings and goings of ugly tankers or coal trains, nor
has it any nuclear risk.

The Solent trials are being monitored by a complex computer
controlled digital tape recorder system, housed in a 25m
sea-going barge anchored nearby, and linked by a sea-bed cable.
A considerable list of parameters has to be recorded in connec-
tion with the CCR’s performance and survival characteristics
before construction of a full scale station can be undertaken.
Not only power outputs related to wave heights, directions and
tidal forces have to be logged, but mooring and hinge loadings,
wind, and barometric pressures have to be recorded too, and
much more data still. On the equipment barge an EMI p.c.m.
recorder is used, which is particularly sophisticated, enabling 21
data channels to be recorded on each track of a 14 track tape.

It may not be until the late 1980s that we see a full scale
prototype wave-power station, but an artist’s impression illus-
trates the magnitude of such a system.

SALTER DUCKS

Another device for extracting power from the waves is the
Salter Duck, the brainchild of Stephen Salter of the Department
of Engineering, Edinburgh University.

Tank tests showed that the more obvious bobbing up and
down action of a “ball-cock™ connected to a dynamometer
would only extract about 15 per cent of the available energy in a
wave; but re-orientating it to obtain a to and fro movement in-
creased energy extraction to about 60 per cent.

So, a vertical flap was tried; however, this was found to dis-
place water behind it, the extra impedance causing about 20 per
cent of the wave energy to bounce back at the source. What was
called for was a “flap with no back”. The end product of this
quest is shown (opposite page), and makes the oncoming wave
think it’s driving another wave—the optimum and natural load-
ing situation!

The strange cam shaped segments are the ducks, and these
revolve with respect to the shaft, or backbone as it is called. The
combination is referred to as a string. A 500m (approx { mile)
backbone is clearly going to come in for some enormous
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Above: One-tenth scale Wavepower Raft

under test in the Solent

Below: DImensions of a full-scale raft

suitable for Hebridean location
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At Edinburgh University where the Salter Duck was originally developed, study is now concentrated on the theoretical and
behavioural nature of the machine. On a more practical level at Lanchester Polytechnic (Coventry), Sea Energy Associates build
scale models for testing. Shown above are one-fifteenth scale machines (50m string with 30 tonnes displacement) undergoing

trials on Loch Ness. lilustrations courtesy of Lanchester Polytechnic

bending moments, and of the “flexible” or “rigid” alternatives
for construction, the “long and strong” approach is favoured,
since the backbone will experience a variety of phases of wave
along its length at any one time, causing a certain amount of
averaging. A design has been put forward for a kind of.
“bistable” backbone which will become flexibie when hit by any
freakishly powerful waves.

Power take-off is an inherent problem with any wave-power
device, and here the ducks will have an angular amplitude of less
than half a radian. In addition, duck velocities are far too low for
conventional electricity generation, but such things as radial
pistons (perhaps around 100 per duck) might produce a flow of
hydraulic fluid at pressures of up to 3,0001b/in2. Electricity can
then be generated via hydraulic “swash plate” motors, whereby
swash plate angle control will allow constant speed, irrespective
of duck “nod” periodicity. Economic considerations leave their

fingerprint on everything in life, and so it is fortunate that a
wealth of hydrostatic rotary transmission components exist
already in the commercial world.

Interesting problems are legion; such as how do you per-
manently moor a floating structure of some 500m in length,
at over 100 tons displacement per metre, in 40 fathoms of fully
exposed ocean? And how do you connect this vertically mobile
object to high capacity seabed cables? Answers to these and
other questions are crystallising, however, and optimism is
high. Above photograph shows working model.

Electricity transmission itself poses a dilemma. Cheaper ter-
minal equipment results with a.c. but heavier conductor is
necessary to carry the capacitive currents, whereas d.c. requires
rectification etc., but evades synchronisation difficulties. For
long distances d.c. cables are cheaper, but the crossover
distance is roughly that expected with Salter Duck positioning.

RUSSELL RECTIFIER

The Russell Rectifier is shown above in both states of flux. (left) The upper chamber fills as the wave rises. (right) The lower

chamber empties during the trough of a wave. Courtesy of HRS
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RUSSELL RECTIFIER

Using a rather more straightforward approach to the extrac-
tion of , wave energy, the RR has a simple one-way system,
(hence the name rectifier) which stores a head of water, to
release it again when the wave level has dropped. Of course, on
finding its way back to the sea, the water has to drive a turbine.
This system, which is being developed at the Hydraulics
Research Station, Wallingford, is shown on the opposite page
in both states of flux.

The upper chamber allows water to enter only, via one-way
flaps, and this fills up at the peak of a wave. The lower chamber
allows water to leave only, using outlet ports with one-way flaps
working in the other direction. These flaps are self-operating due
to the pressure differentials generated by the wave motion.

Because the rise and fall of pressure from top to bottom out-
side the reservoir does not occur simultaneously at all points, the
vertical flaps must be capable of twisting, so that they can be
open at the top whilst being closed at the bottom. Large num-
bers of these chambers would be used in this wave-power
system, and if used in shallow waters might sit on the sea-bed,
but to utilise the more powerful Atlantic swell would probably
form some kind of stable floating installation a few miles
offshore.

An investigation into suitable low-head turbines is currently
taking place, and no efficiency figures were supplied. A model at

OSCILLATING WATER COLUMN

The National Engineering Laboratory found its inspiration in
the Air Pressure Ring Buoy used in Japan (developed by
Masuda), and which contains an air turbine-driven generator
with storage batteries to provide self-energising navigational
lights. The air pressure to drive the buoy’s turbine comes from a
cylinder in which a column of water moves up and down like a
piston, the “push” being provided from underneath by oncoming
waves.

This principle has been evolved to a greater level of
sophistication by the NEL, who have been examining the
cost/efficiency trade-off involved in intensifying the primary
conversion force (that produced by the oscillating column of
water), from low pressure high volume energy to a more op-
timum ratio.

Another aspect is that of rectification, since with the simplest
form of oscillating water column, which is nothing more than an
inverted “can” with an air-hole at the top, as air is forced out by
rising water within, the air turbine would revolve in one direc-
tion. However, as the water level dropped, air would be sucked
in, which would then revolve the turbine in the opposite direc-
tion. This rapid reversal of the rotor, overcoming its momentum

.and inertia at every cycle, is clearly not an efficient mode of

operation.

' OSCILLATING WATER COLUMN

(‘ EXHAUST TO ATMOSPHERE
4 WAY VALVE
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Rectification is achieved by the system shown above, which illustrates the simple OWC principle in its entirety. It employs a
kind of pneumatic version of the familiar bridge rectifier circuit. A four-way valve is used to re-route the flow of air in each half
cycle so that it always passes through the turbine blades in the same direction. (a) shows the airflow whilst the wave is rising,

and (b) shows the situation as a wave trough develops.
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Ideally the OWC should remain motionless when in action, as
it wouldn’t be very effective if it bobbed up and down on the

waves it was supposed to convert. But it is no simple matter to W’!@M e

build a structure rising from the seabed, out where the swell is
strong, that will not bend during its first storm, particularly at a
reasonable cost! It became necessary to confine investigation to
the stability of floating structures. There are two simple guides
to efficiency, one is to consider the amount of surviving wave to
appear leeward of the wave-power machine, and the other is the
amount of wave bounced back on impact. The OWC’s cylinder
has a good damping action so that the latter inefficiency is
minimal.

Computer models and actual scale models have been used to
arrive at the shape of structure shown, which uses the
phenomenon of wave cancellation to achieve a stability which
gives high efficiency of primary conversion (up to 80 per cent).
Of course, the machine could be made so large that it hardly
moves at all, but the OWC shown experiences relatively low
stress, requiring only a soft mooring arrangement, and in a sur-
vival situation will limit the maximum stress by being able to ride
out the “punch”.

ENERGY ENOUGH?

Power from the waves should not be confused with tidal-
power, although they both fall into the category known as
“renewable” or natural energy sources.

The world’s waves, it is estimated, have a potential energy of
several times the present global demand for all forms of energy,
and it seems Britain has some of the best waves in the world!
Couple this with the fact that being a small island, we have a
fairly favourable coastline-to-land-area ratio, and it begins to
look as though the U.K. should capitalise on its pounding waves
for electricity in much the same way that mountainous countries,
employ hydro-electric power.

Waves cannot approach solar radiation in total amounts of
energy, but do exceed wind power. The waves do, however, have
a unique advantage over solar energy in that they are most
powerful during those winter months when electricity demands
are highest, thus corresponding more usefully with our needs.

Measurements made by British Oceanographic Services lead
Stephen Salter to conclude that the average power density in the
North Atlantic is 80 or 90 kilowatts per metre of wave front.
Other observations show that the open oceans are seldom less
than 10kW/m.

Another peep into the crystal ball. Huge volumes of air
rushing beneath those cowls would surely sound like a giant
in deep slumber. lllustrations courtesy of NEL

In British waters, wave-power is worth having for 80 per cent
of the time, and this figure moves to 90 per cent during the win-
ter. It is possible for “no power” periods to occur (although
rare), and for this reason a secondary source of electricity would
be necessary. This could come from a regenerative storage
system which had been accumulating energy when power ex-
ceeded demand.

CONSEQUENCES

On looking into the wave-power programme, the “contes-
tants” in this technological race, with their ingenious contrap-
tions, are reminiscent of the film Those Magnificent Men And
Their Flying Machines, and if any natural energy source ever
does “take off” it could well be wave-power. But like the
aeroplane, which grew from a few struts to the jumbo jet with
vast airport complexes and deafening noise, could great
stretches of coastline, becalmed by strings of wave-power
machinery, be ecologically altered? It has been estimated that in-
shore water temperatures could drop, and even harbours silt up.
There would inevitably be shipping accidents too.

The nation has to ask: Is the price worth paying? One view is:
The more wave-power, the less nuclear power.

4 BOOK
REVIEWS

MOBILE DISCOTHEQUE HANDBOOK
By Colin Carson
Published by Bernard Babani Ltd
127 pages, 180 x 108mm. Price £1-35

ETTING up as a mobile D.J. can be done in a bits and pieces way
but any serious disco entertainer should know a fair amount about
all the elements involved.
This paperback starts with a run down of electricity basics and goes
on to explain audio systems.
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Quite a lot of money can be saved by studying the great range of
record decks available and buying sensibly sturdy gear without being
swayed by glossy exteriors. Similarly, cartridges and styli can cost a
fortune but for a possibly roughly handled disco outfit the selection of a
not too expensively replaced delicacy will be the best bet.

Mixers, decibels, tone controls, input impedance, attenuation,
distortion, dynamic range, and wiring up a mixer are explained in some
detail.

Designing and building a console is covered and advice is given on
ancillary equipment—microphones, stands, headphones, cassette
players, jingles.

The many types and sizes of plugs and sockets are rationalised in the
section on cables and plugs.

Loudspeakers and their enclosures are very important. The relative
advantages of cabinets, columns and bass bins are discussed, as is
frequency sphttmg

No disco is complete without lighting of some kind. Sound to hght
units and sequence controlled units are described, but no detailed
circuitry is given.

This book may well prevent unnecessarily expensive gear being
bought.

A.T.
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The most economical,compact
and '
convenient

onthe
market!

They are the PROTO-BOARD* PB-6 and
PB-100 solderless breadboard kits.

Buy them, and you are only minutes away
from the first circuit.

Contacts are made from non-corrosive
nickel-silver alloy,and are reliable for
more than 10,000 insertions.

Contact resistance is amere 0.4man,
insertion force is typically 3ozs per lead,
and interterminal capacitance is typically
less than 5pF.

The kits are a must for experimental and
development work in digital, audio, RF,
video and beyond.

Resistors, capacitors, transistors, DIP's,
LED's, transformers, pots, jumpers and
any other component with leads between
0.015"and 0.032" will fit the contacts.

You can run circuits well beyond the
recommended ambient operating
temperature (100°C) if you wish,
because the plastic used in the
PROTO-BOARD is rated to over 200°C.

The kits come complete with instruction
manual,assembly hardware, binding posts,
non-scratch feet and the appropriate
number of preassembled sockets and
bus strips.

The sooner you order, the sooner you'll
have that first circuit operating.

Ring us (01-890 0782) with your Access,

Barclaycard or American Express number

and your order will be in the post that night.

Alternatively, send a cheque, or postal

order (don't send credit cards!) and it

still only takes a few days.

Otherwise ask for our complete catalogue.

Our prices include VAT (8%) and postage.

CSS5LS CONTIREATAL SPECIALTIES CORPORATION continental speciaities . All prices and specifications correct at the
= time of going to press.

THE PB-6.630 SOLDERLESS CONTACTS. TAKES UP TO SIX THE P3-100. 760 SOLDERLESS CONTACTS.  CONTINENTAL SPECIALTIES CORPORANION
14-PIN DIP'S.OR EQUIVALENT IN LARGER AND SMALLERIC'S  TAKES UP TO TEN 14-PINDIP'S
FOUR 5WAY BINDING POSTS 6 x 4" OR EQUIVALENT IN LARGER AND SMALLERIC'S
ONLY COSTS £11.01 TW 5-WAY BINDING POSTS 6" x 4.5

ONLY COSTS £13.82

CONTINENTAL SPECIALTIES CORPORATION (UK)LTD.. SPUR RCAD NORTH FELTHAM TRADING ESTATE FELTHAM. MIDDLESEX TW14 0TJW TELEPHONE: 01-8900782
REG IN LONDON: 1303780 VAT NO 2248074 71 TRADE MARK APPLIED FOR - ( (UK)LTD 1977 DEALER ENQUIRIES WELCOME. TELEX 8813669 CSCLTD



SCREENED MINIATURES COMPONENT PACKS AMPLIFIER MODULES
A Ref m Voits P&P | 50 High Quality Metal Oxide 10W  (AL30) £3.75
238 3-0-3 1 99 0°55| 2.5% fw Resistors. 25W  {AL6O) £4.57
212 1A, TA  0-6. 06 285 0-78| 150 Kixed Value Capacitors 35W  (ALBO) £71
13100 9-0-9 214 0-38| 10 Read Switch. 125W  {AL250)  £17-25
ALL EX-STOCK—SAME DAY DESPATCH. VAT 8% 235 330, 330 0-9, 0-9 99 03830 Wire Wound Resistors, | Power Supply PS12 £1.30
—{ 200 TATA 085086 333 07| 35sssonedP Poer RS P e P asp 020
N o -9, b assorted Presets. VAT 124% P & P 35
12AND 24 VOLT OR 12-0-12V Prim 220,233\)’5‘15)!‘(}_,‘é_‘zo‘u.go\/_ 236 200,200 0-15, 0-15 198 03850 3 Tag Terminal Strips. i b
PRIMARY 220-240 VOLTS Voltages available 3. 4, 5. 6, 89, 10,12, | 214 300300 0-2C, 0-20 2.5 0.78| Hardware pk. bolts. nuts, [“ABS Plastic Boxes insel brass |
Amps 15, 18. 20. 24, 30V or 12v-0-12v, | 22! 700(DC) 20-12-0-12-20 3. 41 078 washers, insulators 70p + | oo giote 10 take PC cards, flush
Re! 12v. 24y £ P&P | 1eu015v. ‘1206 1A, 1A 0-15-20-0-15-20 4 63 0 96| 124% P&P 40p. fitting lid :
11 05 025 220 0-45 Rel  Amps £ pap | 203 500, 500 0-15-27-0-15-27 3-99 0:96 PB1 BOmM x 62 x 40 56p
213 10 05 264 078 112 05 284 078 | 204 1A 1A 0-15-27-0-15-27 539 0-96 PB2 100mm x 75 x 40 63
7 2 1 351 078 & 5 Sisq 096 | S112500 12-15-20-24-30 2 64 078 ‘Izas;’i'/ayl Grfei'f]‘; “gf"\;( blj‘sc" PB3 120mm x 100 x 45 708
12 4 dye 0% 3 2.0 527 096 | 239 50 12-0-12 199 038 B e 23 BT P& P 29p, VAT 8%
108 8 4 s 114 2 H 80 1 MINI-MULTIMETER Fuse holder 13" comp Y] o C Cartridge
72 10 5 767 114 51 50 837 4.32 |DC-1000V AC-1000V DC-100mA Res-150kQ2 | enclosed internal screw con- Convertor operanng voltages 2%
15 12 6 39 1.3 17 60 992 1.45 10000V Bargain £586|P & P 62p VAT 8% | nection25p P&P 15p. 45V only £3.5
17 16 8 1039 1-32 88 80 1713 2x Fuse boards — 2 open | VAT 124%P & P3Sp
115 20 10 13 18 2-08 7 164 20,000 ohm/V Multimetar, mirror scale. Ranges 14 fuse holders 23" x 3’
187 30 15 17-08 2 08 89 100 1333 184 | AC/DC to 1000V, DC currents o 250MA. |30 P&P |5p TRANSFORMERS
26 60 30 %82 OA ) 60 VOLT RANGE gﬁlsgi";;;afz)s’\cﬂogs 5 x 33" x 13" = wWRANGE | | sPeciaL oFFer
50 VOLT RANGE ] e TRANSFORMERS (Limited Stocks)
Prim 220/240V Sec 020 25-33-40-50V. 24 35 36 40, 48, 60V or 24Y.0-24V TEST METERS .
Voltages available 5, 7, 8. 10, 13, 15, 17, | 30y 0-30v. V4315 Budget Meter 20KQ/NV DC 2K/V AC 45.36-0-36-45. ZA 9_59 138 B8E1 Prim 0-120,
20, 33, 40 or 20V-0-20V, 25V 0-25V. . 1000V AC/DC 2-5A AC/DC 500K res, in robust 45 A 11.47 1.48 0-120Vv (120 or
Ref Amps pap | Rel Amps £ P &P |steel case and leads £15.85. g AA 1390 1.84 240V) Sec 24V 10A
102 05 a0 12 g 0 | Bx505Sanwa£3368  MM5 £2610 o 28 1398 182 | |esso PaP g6
103 10 457 096 127 N 7% 9% |Avos £77-10  TT169 £32:50 | 720 90V, %A 2077 2.30 | | 7559. 250-0-250v.
104 2:0 698 114 i 1 AVO71 £31110  DA116 digital £100- 00 > 6-3V, 12 9-0-12.9V.
105 30 s45 132 | 12 30 el 13 avo73 £4250  MeggerBM7 vAT8% £6:50 P & P 90p
106 40 10 70 150 EM27 50-70 Battery 42 BE3 100V line to
107 60 162 e | 20 240 13 1.6 | PP F1.15 VAT 8%, Wee Megger £64.00 | PLUG IN SAVE BATTERIES L0 10w £2-08
118 8.0 17-08 2-08 _ Full range of AVO's, Megger’s and Cases. 3300 _fits into 13A socket 6-7, PaP66p
119 100 21 70 OA 121 8-0 20 55 oA | - Offer AVO Matar (1071 | 52V 300mA multiplug outlet £3.30 | | o
MAINS ISOLATING (SCREENED) e 128 R S8 | Ranges D850 S B L6 1000w NI GL B, (156V 97 220} Sorcen
current 1mA, 2.5, 10, 50, 100, 500, 1 amp, AC P [y sec 9-0-9V 1A
PRIM 120/240 SEC 120/240CT TAPPED VAT 121% P & P 55p £9.21
Ref VA (walls) £ ‘IOV 100, 1000, 3 ohmic ranges to 10M ohms. 2 < | |£240P&PT71p
07° 20 A 0 79 AUTO TRANSFORMERS 0,000V DC. 1000 AC Sale!v cut out £40.00. DECS SOLDERLESS BES 15W matchin
149 60 6 20 096 | Ref VA (Walls voits £ PapP P&PF1.15 VAT 8% BREAD-BOARDING e T
150 100 713 114 ‘11315 0-115-210-240 2:48 071 T ISOLATOR 1KVA 240v to- 240v enciosed style | S Dec 70 contacts £1.98 ELBY £150 P & P
151 200 11 16 1:50 64 75 0-115-210-240 395 0-96 | erminal connection Special Offer @ £18.70. | T Dec 208 contacts £3.63 30p
152 250 12 79 184 4 150 0-115-200-220-240 535 0:96 | Carriage £2.75. UDec"A"forl.Csetc €399 | | grecns 0.020v
153 350 16 28 184 67 500 0-115-200-220-240 10-99 1 64 ——| UDec* B fori.C.setc  £699 | | as00v 10m A £4.80
154 500 1915 215 84 1000 0-115-200-220-240 18-76 2-08 ELECTR(()NI]C CONSITD'!UCTION K)ITN VAT 8% P & P 40p P&PEI.OO '
155 750 29 06 QA 93 1500 0-115-200-220-240 23-36 OA | 10 projects (including electronic organ o =) d
156 1000 3720 OA 95 2000 0-115.200-220-240 34 82 QA | soldering needed £7 29. VAT 8% F & 70p ANTEX SOLDERING IRONS | | BE7 0-110-120
157 1500 580 OA | 73 3000 0-115-200-220-240 48-00 OA |—— JswW  £375 220V Pri 240V
158 zooo S4-80 oA PANELMETERS 25W  £395  Stand £1.40 | | Sec 20V 1A £1:50
9 903 oA CASED AUTO TRANSFORMERS 2 £ PR enYATBY, o a0
*Please spec.fy 115 or 240V required A i 2" 0-50uA 550 & 0-50pA 670 BRIDGE RECTIFIERS Ret 30 240-240
34AOV cable |n£& 115V UPSAA g pin oul[{e'l 0-500uA 5.50 0-500pA 670 Carriage 50A I[solam;: 200VA
e 4.20P & P 96
HIGH VOLTAGE MAINS 15 4% 096 figw | Silmit - S50 Oimd 840 65p 0
ISOLATING e 3 48 -~ o | 0-80V 0-50V 8.4 . Ret 62 240-240
Prim 200/220V or 4007440V o 092 145 cow .| ©O-100pA 330 0-100pA 670 VAT 8% Isolators  250VA
va Seig lfoonzov or 200/240V pap | 20 10-49 145 69w | VU Indicator Panel 48 x 45 250pA FSD £6-20 P & P 96p
€
. 500 1573 164 67TW ) £2-60 8
foom o gw TR REAR S it sex 192500 FsD Barrle Electron ics Ltd.
1000 250 35-65 oA . 0
2000 252 54-25 OA ‘2% 3275:52 gﬁ ng\XI Prices correct 8.5.78. Please add VAT 3’ THE M|NORIES' LONDON EC3N 1BJ
— — - s T o :‘ﬂen:s;)? y : e TELEPHONE: 01-488 3316/7/8
ur wide range of transtormers are too numerous to list, please ca open 9am-5pm on-Frl) or send your requiremen S .
Electrosll & semiconductor stockists. Panel, Multi Meters, Audio accessories, send 15p stamps for lists. NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST

nmm T.T.L. 74 I.C.'s By TEXAS, NATIONAL, I.T.T.,
FAIRCHILD etc
7400 14p 7426 25p 7473 0p 74129 30p 74151 65p 74179 140p
7401 14p 7427 25p 7474 0p 74122 40p 74153 65p 74180  t00p
7402 14p 7428 40p 7475 0p 74123 &0p 74154  120p 741817 200p
NI I NITI N MK" 7403 dp | 7430 150 | 7476 p | 74125  S0p | 74155 70p | 74182 7
7404 14p | 7432 25p | 7483 85p | 74126  SOp | 74156  70p | 74184  150p
TS W T BT e | 7eist 1006 | et s | Tales ssee
IN THE NEW HOBBIES e weell e g | e el i UGE fie e o e
7408 20p 7441 65p 7430 3I5p 74135 100p 74162 90p 74190 140p
| CATALOGUE . 2 | Elm omidom we B oan o
7410 15p | 7445 B0p | 7492 45p | 74137 100p | 74164 125p | 74192 120p
» "ﬂy 7411 20p | 7446 8sp | 7493 4p | 74138 125p | 74165 125p | 74193 120p
’ o — - 7412 20p 7447 75p 7495 60p 74139 100p 74166 125p 74194  100p
. . 7413 0p 7448 T0p 7496 70p 74141 80p 74167 325p 74195  100p
i 744 60p 7450 15p 74100 95p 74142 270p 74170  200p 74196  100p
w» AR P 7416 30p | 7451 15p | 74104 40p | 74143 270p | 74173 150p | 74197 100p
‘ (_O“‘ 7417 30p 7453 15p 74105 40p 74144 270p 74174 t00p 74198  185p
oW - 7420 15p 7454 15p 74107 p 74145 T5p 74175 75p 74199 185p
' - ' " -~ 7422 20p 7480 15p 74109 50p 74147  230p 74176 100p
Y o - 7423 25 | 7470  30p | 74118 90p | 74148 160p | 74177 100p
e e 7425 25p | 7472 25p | 74120 %p | 74150 120p | 74178 1edp
' o
Ras C.MOS. AS 100 | 2112-4 256 x 4 BIT 450
® ﬂ\c 4000 i4p | 4030 55p INATa8 oY ITTEXAS 100 | 200" SEC. STATIC RAM.
(o) 4001 14p |4032 9Bp [ £2.95 cach. 4/£11.60.
““ 4002 14p | 4033 120p 8/£
‘C (o) o 4006 90p | 4047 100p | HEXADECIMAL 19 KEY- 3 CHARACTER
» \ 4007 16p | 4048 55p | BOARD. 1-10 AB.CD.EF. 2 GENERATOR UPPER CASE
\
G\Q 4009 55p [ 4049 40p | opTiONAL KEYS. SHIFT KEY
\ @ 4011 1dp | 2050 30 | £12.50. 3 CHARACTER
: 4012 14p | 1055 140 - GENERATOR LOWER CASE
Doram Electronics Ltd 28:% ggp Aoee 1355 555 Timer, 10 for £2.50.
PC Box TR8, Leeds LS12 2UF « @ 4016 403 2820 1%2" 741 Op. amp. 10 for £2.00. lr;/v'y%zE%AgNtRonmggg
4017 90p P | o
REG. No. LONDON 1155856 4018 90p | 4069 %o;, ’?83&&";2%;“;3 £8.00.
4020 100p 071 16p S | 8212 8 BIT IN/OUT PORT
4022 90p | 4072 16p | MURATA ULTRASONIC | £3.00. 0
Please send my FREE Hobbies Catalogue. 02aly <o o 1eb | TRANSDUCERS MA4OLIR [ 8831 TRISTATE QUAO
25 q q & | 4025 163 4510 120p £2.50 each. £4.00 pair. LINE DRIVER £2.00.
| enclose pcontrlbunon top.&p. 4026 160p | 4511 150p 5 8833 TRI-STATE TRANS-
op | 4516 110p |21024N-2L 1024 x 1 BIT | CENER (TRUE) £2.00
| ) a028 Sop |4s1e 130p |230 NANO SEC. STAUIC | ooy rhlSTATE TRANS
l NEGEE:70000a000a00a20a000000000000 20008002000 Z0 "m0 Tm00000000 50 - 4029 110p | 4528 100p |BAM, £3.20 each. 4/£8.40. CEIVER [INVERTING)
LEDS .125 OR .2 RED |2102AN-4L 1024 x 1 BIT | -299
Address. 3 ONLY. 10 FOR £1.20, 100 | 450 NANO SEC. STATIC [AY5-1013 UAR/T £6.00.
FOR £9.00, 1000 FOR [RAM. £1.60. 4/£6.00. | LM309K/LM340K VOLTAGE
PE4 £60.00 8/£11.60. REGULATOR £1.00 each.
m Doram Electronics Ltd I I P OW E L L
|
| POBox TRB, Leeds LS122UF | ==
REG. No. LONDON 1155856 306 ST. PAUL'S ROAD,
Overseas customers (except for N. Ireland)-60p / HIGHBURY CORNER, LONDON N.1
\ including despatch by Air (or all-up post) / Telephone. 01-226 1489
9 Y : ALLPRICES INCLUDE POST AND V.A.T.
N
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Gould Advance Instruments=
Professional quality ata
realistic price.

0S245A
Oscilloscope

Only £215 .......

0S245A Oscilloscope

Fault-finding, circuit testing or
servicing — an oscilloscope is in-
dispensable. It saves time, prevents
costly mistakes, and enables you to
tackle bigger, better projects.

Now, Gould Advance offer you
this professional-quality, dual-
trace instrument, at a price which
brings it within reach of the
amateur enthusiast.

Justlook at these great Gould
Advance features — then compare
the 0S245A for value !
*DC-10MHz bandwidth
*Dual trace
*Clear controls, simple

operation
*¥Fully guaranteed for 2 years
*5mV/div. sensitivity
*Time-base speeds to

100 ns/div.
%4 CRTwith 8 x 10div.
Gould Instruments Division,
Roebuck Road, Hainault, Essex IG6 3UE,

Telephone: 01-500 1000 Telex: 263785.
Registered Number 263834 England.
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Function

Mulitimeter

Alpha IIl Digital Multimeter

With a choice of 25 ranges and
basic accuracy of +0.2%, the
Alpha Il is a professional’s
multimeter, yet it is versatile
enough to cover every amateur
application.

And although itis offered at such
a modest price, itshares the
advanced design features of the
more expensive Gould Advance
instruments — in particular, the
purpose-built chip, incorporating
all analogue and digital circuitry.
%2,000 scale length (100mV

resolution)
*Tough, attractive moulded
case

*Brightred LED display
*25ranges
*Fully guaranteed for 2 years

=s GOULD

TO Bob Wheeler, Gould instruments Division,
Roebuck Road, HAINAULT, Essex 1G6 3UE.

PLEASE SEND ME:—
AN 0S245A OSCILLOSCOPE at

*
£234 (inc p&p and VAT) E]
AN Alpha 11l DIGITAL MULTIMETER at E]*
£99.00(inc. p&p and VAT)

lenclose
cHEQUE[_J* posTALORDER [ |* casH [ ]*

forthe amount of £ I
Or please charge my Access E] *

Barclaycard D *

Account forthe amountof £

Nomseis (LI TTLTTTTTTTT]
Signature (I am over 18)
Surname
Initials (Mr/Mrs/Miss)
Address

Postal Code

(PE3)

*Tick which appropriate Block Capitals Please

Note: This offer applies to the U.K. and Ireland only.
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You'll learn a lot from

W

=
£

NEW Computer Systems
Send for a special 16 page brochure.

NEW Bi-directional
RF Wattmeter

o e
>

NEW De-uxe P339 e
12"CRT Ignition Analyser

iron offer | this iree offer worth . The world’s
I FREE / 2vvroxmately £4.75. biggest producers
of electronic kits.

the Heathkit catalogue.

The Heathkit catalogue is packed with

scores of top quality electronic kits.
Educational, practical and fascinating

items which you ¢an build yourself.

. X 3 K 3 B3 ' 1 ;3 1 1}

Send for the catalogue now.

To Heath (Gloucester) Limited,
Department pegs  Bristol Road,
Gloucester, GL2 6EE. (Registered number 606177)

Please tick the literature you want and enclose the appropriate
amount in postage stamps.

Heathkit catalogue only T3 (enclose 20p).

16 page computer brochure only T (enclose 20p).

N.B.f you are already on the Heathkit mailing list you will
automatically receive a copy of the latest catalogue without having
to use this coupon.

When you receive

your catalogue
you'll get details of

Vil HEATH
Schiumberger

Soldering

=4

There are Heathkit Electronics Centres at 233 Tottenham Court Road,

London (01-636 7349) and at Bristol Road, Gloucester (Gloucester 29451).

IT CAN SAVE
YOU POUNDS!

Modules power
amps 3 to 100 watts
R.M.S., power sup-
plies, control units, etc.
— electronic ignition for
your car — D.LY. disco/ ¥
P.A. — bargain disco %
assemblies — plenty to
choose from with technical
gen, diagrams and good
instructions. Send only 20p
for postage and handling for
your copy by return. You can’t
be without it!

Stirling|

’ SEND
FOR YOURS
NOW

Dept. PE 9, 37 VANGUARD WAY,
SHOEBURYNESS, ESSEX. Phone (03708) 5543
Shop & Showroom (personal callers only)

222-224 West Road, Westcliff-on-Sea.

Phone: Southend (0702) 35-1048.

984

All prices include V.A.T. Add 25
A for P&P {Extra for overseas).
- A K Discounts over £10 less 5%, over
£20 Iéalsaollo% g& £50 less 15%,
over ass b
92 GODSTONE ROAD Send SAE for complete list of
WHYTELEAFE SURREY CR3 OEB | comporents.
7400 .12 | 7492 .44 | 74181 1.92 | 74LS75 .45 | 7405293 0.90 | 4052 0.84
7401 .12 7493 .40 | 74182 0.75 | 741576 .32 | 74L5298 1.60 | 4053 0.84
7402 .12 (7494 .80 | 74184 1.20 | 74LS78 .32 | 7415352 0.92 | 4054 1.10
7403 .12 | 7495 .54 | 74185A 1.20 | 74LS83 .78 | 741L5353 1.05 | 4055 1.00
7404 .13 | 7496 .60 | 74186 7.20 | 74LS85 .90 | 7415365 0.50 | 4060 .98
7405 .13 | 7497 .38 | 74188 2.70 | 74LS86 .35 | 74LS366 0.50 | 4066 .48
7406 .28 (74100 0.94 | 74190 1.05 | 74LS93 .95 | 74LS367 0.50 | 4067 .50
7407 .28 | 74104 0.40 {74191 0.99 | 74L595 .10 | 74LS368 0.50 | 4068 .24
7408 .14 [74105 0.40 | 74192 0.99 | 74LS107 0.36 | 74LS386 0.37 | 4069 .17
7409 .14 [74107 0.28 | 74193 1.05 | 74LS109 0.36 | 74LS670 2.00 | 4070 .17
7410 .13 (74109 0.45 | 74194 0.90 | 74L5112 0.38 4071 .17
7411 .18 | 74110 046 | 74195 0.84 | 74LS113 0.38 4072 .17
7412 .21 | 74111 Q.70 | 74196 0.90 | 74LS114 0.38 | 4000 .14 | 4073 .17
7413 .25 | 74116 1.60 | 74197 0.90 | 74LS123 0.82 | 4001 .15 | 4075 .17
7414 .64 | 74118 0.82 | 74198 1.48 | 74L5124 2.46 | 4002 .16 | 4076 .05
7416 .27 | 74119 1.30 | 74199 1.48 | 74LS125 0.44 | 4006 .92 | 4077 .46
7417 .27 | 74120 0.82 | 74221 1.80 | 74LS126 0.44 | 4007 .16 | 4078 .22
7420 .13 | 74121 0.25 | 74273 2.15 | 7415132 0.69 | 4008 .92 | 4081 .17
7421 .28 | 74122 040 | 74279 1.25 | 74LS136 0.40 | 4009 .45 | 4082 .20
7422 .17 | 74123 0.53 | 74283 1.70 | 74LS138 0.53 | 4010 .48 | 4085 .72
7423 .25 | 74125 0.44 | 74284 6.85 | 74LS139 0.53 | 4011 .15 | 4086 .76
7425 .20 {74126 0.45 | 74293 1.35 | 74LS151 1.05 | 4012 .16 | 4089 .55
7426 .25 | 74128 0.62 | 74298 1.92 | 74LS153 0.50 | 4013 .42 | 4093 .85
7427 .25 | 74132 0.68 [ 74390 1.92 | 74LS154 1.20 | 4014 .80 | 4094 .80
7428 .34 | 74135 0.68 | 74393 2.12 | 74LS155 0.88 | 4015 .77 | 4095  1.10
7430 .13 | 74136 0.75 7415156 0.86 | 4016 .42 | 4096  1.10
7432 .24 | 74137 0.94 74L5157 0.47 | 401 .77 | 4097  3.50
7433 .32 | 74141 0.58 | 74LS00 0.19 | 74L5158 0.53 | 4018 .87 | 4098 1.12
7437 .24 (74142 2.00 | 74LS01 0.19 | 7415160 1.22 | 4019 .42 | 4099 1.90
7438 .24 (74143 2.00 | 74LS02 0.19 [ 74LS161 0.69 | 4020 .92 | 4404 1.00
7440 .13 | 74144 2.00 | 74LS03 0.19 | 74LS162 1.22 | 4021 .82 | 4412 0.30
7441 .52 | 74145 0.64 | 74LS04 0.20 | 74LS163 0.69 | 4022 .82 | 4428 0.80
7442 .55 (74147 1.30 | 74LS05 0.20 | 7405164 1.20 | 4023 .15 | 4445  1.50
7443 .90 74148 1.18 | 741508 0.19 | 7405168 2.00 | 4024 .66 | 4449  0.30
7444 .90 | 74150 0.99 | 74LSC9 0.19 | 74LS169 2.00 | 4025 .16 1 4501 0.17
7445 .70 | 74151 0.0 | 74LS10 0.19 | 74LS170 1.76 | 4026 28 | 4502 0.88
7446 .70 {74153 0.60 | 74LS11 0.19 | 7415173 1.05 | 4027 .50 | 4507 0.50
7447A 0.84 | 74154 1.05 | 74LS12 0.19 | 74LS174 1.12 | 4028 .67 | 4508 225
7448 .60 | 74155 0.83 | 74LS13 0.48 | 74LS175 1.05 | 4029 .86 | 4510 1.05
7450 .13 | 74156 0.63 | 74LS14 1.10 | 74LS189 2.85 | 4030 .48 | 4511 0.98
7451 .13 | 74157 0.63 | 74LS15 0.19 | 74LS190 0.81 | 4031 234 | 4512 092
7453 .13 | 74159 1.70 | 74LS20 0.19 | 74LS191 0.81 | 4033 .25 | 4514 2.88
7454 .13 | 74160 0.80 | 74LS21 0.19 | 74LS192 1.80 | 4034 2.00 | 4515 2.80
7460 .13 | 74161 0.80 | 74LS22 0.19 | 74LS193 1.80 | 4035 1.00 [ 4516 1.02
7470 - 0.28 | 74162 0.80 | 74L526 0.24 | 74LS195 1.12 | 4036 240 | 4518 0.98
7472 .22 | 74163 0.80 | 74LS27 0.40 | 74LS196 1.20 | 4037 ?99 4519  0.50
7473 .26 | 74164 0.89 | 74LS30 0.19 | 74LS197 1.20 | 4038 .00 | 4520 1.05
7474 .26 | 74165 0.89 | 74LS32 0.25 | 74LS221 1.12 | 4039 2.80 | 4521 2.00
7475 .30 | 75166 0.99 | 74LS37 0.27 | 74LS247 0.97 | 4040 0.88 | 4522 135
7476 .26 | 74167 2.70 | 74LS38 0.27 | 7415248 0.97 | 4041 0.77 | 4527 1.80
7480 .45 | 74170 1.68 | 740540 0.19 | 7415249 0.97 | 4042 0.72 | 4528 0.92
7481 .90 | 74172 4.00 | 741542 0.53 | 74L5251 1.00 | 4043 0.82 | 4529 1.10
7482 .80 | 74173 1.18 | 741547 0.97 | 74L5253 1.05 | 4044 0.82 | 4536 3.56
7483 .72 | 74174 0.89 | 740548 0.97 | 74L5257 1.05 | 4045 1.40 | 4553 4.20
7484 .90 | 74175 0.88 | 74L549 0.97 | 74L5258 1.06 | 4046 1.32 | 4555 0.86
7485 .88 | 74176 0.88 | 74LS51 0.19 | 74L5266 0.39 | 4047 0.96 | 4556 0.85
7486 .26 {74177 0.88 | 74L554 0.19 | 74L5273 2.50 | 4048 0.80 | 4558 1.25
7488 200 (74178 1.20 | 74LS55 0.20 | 74LS279 0.50 | 4049 042 | 4566 1.40
7490 .36 [ 74179 1.10 | 74LS73 0.30 | 74L5283 1.00 | 4050 04214583 0.75
741574 0.34 | 7415289 2.85 | 4051 0.84 | 4585 1.
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Market

Place

Items mentioned are usually available from. electronic
equipment and component retailers. However, where
a full address is given, general enquiries may
be made direct to the firm concerned.

All quoted prices are correct at

time of going to press.

by and
Alan David
Turpin Shortland

VERO ELECTRONICS AND VEROSPEED

Vero Electronics make a range of housings and passive components for the construction of
electronic equipment, much of it allied to computer assembly. The range includes: circuit and
breadboards, microprocessor boards, card frames, module racks and cases, wirewrapping tools
and wire, connectors—direct/indirect/coaxial, Scotchflex cable/connector system, busbars, pin
bars, backplane boards, fan units.

Verospeed is a service which specialises in the rapid supply of regularly required components:
boxes, cases, Veroboard (up to 454mm x 179mm), 2mm plugs and sockets, terminal pins, d.i.l
sockets, standofTs, switches, precision resistors/trimmer pots, miniature capacitors, p.c.b. etching
packs, standard and sub. min. toggle switches. Orders received up to 3pm are despatched the same
day.

Catalogues are available from both divisions.

Vero Electronics Ltd., Industrial Estate, Chandlers Ford, Hants SO5 3ZR. (042 15) 69911.
Verospeed, Barton Park Industrial Estate, Eastleigh, Hants. (0703) 618525.

Top access version of Vero D series

Tilt leg assembly enabling type A and type C
Veroboxes to be canted at a comfortable
viewing angle for displays, at 62p and 82p per
kit. From Verospeed.
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instrument case; two screws gain access;
multiple front panel fixing and four optional
colour finishes. By Vero Electronics.

DIAL A BOX

If you want to house a project in an
aluminium case but are not too neat with the
Gilbows (tin shears) then this service may
appeal to you.

Custom made, pin seal vinyl coated project.
boxes are available with next to immediate
delivery from Cannon Components.

Starting at the minimum size of a one inch
cube, any size of box can be made up to a
maxima of 13 x 8 x 3 inches. Price guide
from small boxes to large is 65p to £3-50,
including postage.

The boxes may be painted with vinyl or
cellulose paints which bond well to the vinyl
pin seal coating.

Cannon Gomponents, 322 Whitehorse Rd,
Croydon, Surrey CR0 2LF (01-684 9872).

A NEW PROM

What is believed to be the world’s first 16K
PROM to go into production was recently an-
nounced by Signetics. This new addition to
their range of industry standard PROMs is
available only in sample quantities at present,
to allow designers to evaluate the new PROM
and -demonstrate its cost effectiveness.
Production, capable of meeting fuli-scale de-
mand, is planned for 1979.

Designated the 828190/191 the chip itself
measures only 4-7 x 5-8mm, which is only 40
per cent larger than the 8K PROM! Manufac-
turing process is the standard diffused isola-
tion, nichrome fuse system utilising dual-layer
aluminium interconnect. Its access time is
guaranteed at 80ns (60ns being typical), which
is almost as fast as its 8K counterpart.

Using a bit of ingenious technology, Mul-
lard have kept the power dissipation the same
as the 4K and 8K PROMSs, which is 925mW
maximum (650mW being typical). The major
problem overcome here was that array power
would increase proportionately to the total
number of rows and columns in the array. To
allow size to be kept down without tem-
perature going up, due to current consumption
in the internal decoder circuitry, a technique
called “power predecoding” has been used.
The 128 rows of the array are predecoded into
16 blocks of 8 rows each, and only one block
is powered up at any given time. A similar ap-
proach is used in the 128 columns, where a
1:16 decode is required for each of the eight
outputs. The circuit is split into two 1:4
predecoding sections resulting in a further sub-
stantial reduction in power consumption.

With the addition of one TTL inverter, four
82S191s can be wired together to make up an
8K x 8 PROM, or provide two additional bits
of addressing capability. Since the device out-
puts are tri-state, giving high Z when not selec-
ted, all four PROMSs can be simply wire ORed
together.

Details from Mullard Ltd., Mullard House,
Torrington Place, London WCIE 7THD.
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BYTE FROM THE APPLE

There is no longer doubt that minicom-
puters will eventually become an accepted part
of everyday life at work and at home.

For teaching, such subjects as
mathematics, physics, and even history (why
not?), perhaps these machines will become the
interactive text book of the future.

For entertainment, games are unlimited and
can be as much fun to invent as to play.

However, not every potential user likes to
dab around with a soldering iron; hence the
trend towards the complete package personal
computer. Another one of these has marched
onto the scene: Apple II. The size of a por-
table typewriter, this personal computer built
around the 6502 micro has a machine monitor
with dis-assembler and mini-assembler, with
optional 6K Basic available from plug-in
PROMs.

The full ASC11 typewriter style keyboard
is “beefy” enough for real fingers, and direct
colour TV interface means you can plug it into
yours, or anyone else’s television set, via the
aerial socket. It also interfaces to your cassette
recorder for dumping programs into perma-
nent storage.

Video games are no fun unless you get
plenty of noise (engines roaring and bombs
going off etc), and for this purpose a built-in
loudspeaker is provided. You can also use
Apple II as a music synthesiser. There are
eight connectors for most peripherals such as
a hard copy printer, or jacking into the Post
Office Viewdata service (one computer talking
to another!!!).

Where there are input and output ports,
and some imagination, there is always need of
a soldering iron. So, if you are an amateur of
practical leaning, there is still plenty of scope
for experiment.

The computer is powered by a switching
type power supply (screened they hasten to
add) for less weight to hump around—after

all it is supposed to be portable.

Incidentally, to aid ball type video games,
paddles are included. With four analogue in-
puts, and a memory that can be displayed as
either text, colour graphics (15 colours), or
high resolution graphics, all modes being
software selectable, the machine lends itself to
interesting video game possibilities.

The high level language is a fast translated
BASIC allowing multiple statements on one
line, syntax and range errors being indicated
immediately when entered. Integers from
—32767 to +32767. String arrays up to 255
characters. Memory boundary adjust (does
not destroy current program). Break and con-
tinue program execution. Debug commands
are line number trace and variable trace.

DMA facilities are PEEK, POKE and CALL
commands.

The technical details go on too long for
Market Place, but for a case measuring 387 x
457 x 113mm, the contents are pretty power-
ful with BASIC plugged in (and a TV of
course!). The display format gives 24 lines of
40 characters.

Some prices. Apple II with 4K bytes of
RAM will set you back £995, and is available
with memory increments up to 48K bytes of
RAM at £1,900. The printer costs £100, and
the Applesoft BASIC cassette tape will cost
you £20.

Further details from Topmark Computers,
77 Wilkinson Close, Eaton Socon, Hun-
tingdon, Cambs PE19 3HJ.

D.LY. D.I.L.

Make up your own dedicated devices on
these skeletal d.i.l. packages. Ideal for plug-
ging in a series of timing constants; personal
code keys; program addressing.

The low profile snap-on covers are a tight
fit enabling the pack to be encapsulated. Two
covers are available at 5-7mm or 8-9mm
height.

On each row, all seven terminals are
manufactured linked and individual discon-
nections are made using only wire cutters.

The Dilpack 14 is available in quantities of
ten for £3-50 from Erg Industrial Corp. Ltd.,
Luton Road, Dunstable, Beds LUS 4LJ.
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BREADBLOC

A compact breadboard system ideal for
design and testing is now available from
Lascar Electronics.

The unit has both a +5V 1,000mA power
supply and dual tracking outputs adjustable
between +5V and +15V at 100mA per rail.
Both supplies are isolated from earth and each
other.

The system enables most digital, linear,
bipolar and CMOS circuitry to be
accommodated on its 0-lin matrix board
which contains 47 rows of 5 interconnected

N I 7
GRS

W

contacts and two continuous contact rows for
the power supply rails.

The system is available with one or two
boards at £39-96 and £47-95 respectively or
one breadboard alone can be obtained for
£7.99. To enable designers to construct a unit
to suit their own power supply requirements
the case itself can also be purchased for £4-48.

For further information contact Lascar
Electronics, P.O. Box 12, Second Avenue,
Billericay, Essex.
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DIGITALS

Details of the watches above are, from left to right, as follows:

1) LLED/45, ladies l.e.d., date, stainless steel case and strap, £9-50. 2) LLCD/38, ladies l.c.d.,
cocktail bracelet, stainless steel, fully adjustable, date, £26-50. 3) LCCROI, l.c.d., chronograph,
American electronics, six digit, net/lap/place times, back light, stainless steel, water resistant,
£20-56. 4) and 6) GLCDBA4, l.c.d. quartz, date, back light, American electronics, stainless steel,
water resistant, £11-88. 5) Solar 1, operates without batteries even in subdued or artificial light,
batteries fitted provide power at night for watch and back light, batteries charged by solar panel
during the day; am.pm., date, polished stainless steel, £28-98. 7) LLCDS, ladies l.c.d., date, back
light, stainless steel, water resistant, approx. size 18mm face x 8mm thick, £15-99. 8) LLED/43,

as 1) but in gold or silver cocktail bracelet, £13-99.

All watches are available by post (add 50p for p&p) from Readers P.C.B, Services Ltd., P.O.

Box 11, Worksop, Notts.

SINCLAIR MULTIMETER

The latest digital multimeter available from
Sinclair Radionics is the DM 235. The design
is a direct development of their DM 2 and is a
five function 21 range 34 digit unit which has
an additional five test ranges for diodes.

The DM 235 is designed for both bench
and field work and has a basic accuracy of
0-5 per cent on its d.c. voltage range of ImV
to 1,000V, 1.5 per cent on its a.c. voltage
range of ImV to 750V, 1-0 per cent on its d.c.
current and 1-5 per cent on its a.c. current
ranges of 1A to 1A and a basic accuracy of
1-0 per cent on its resistance range of 1Q to
20MQ.

The unit is very light—Iess than 13lbs—
and measures 255 x 148 x 40mm. It is
powered by four dry cell batteries and
optional extras include a rechargeable battery
pack, carrying case and a 30kV probe.

The price of the DM 235 is £49-80 plus
VAT. For further details contact Instrument
Division, Sinclair Radionics Ltd., London
Road, St. Ives, Huntingdon.
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SOMBRE SCOPE

Black will be the season’s fashion colour for
oscilloscopes. This is the pronouncement of
Scopex who carried out a European marketing
survey earlier this year. They were surprised
to find that, while turquoise casings with white
front panels were the popular twin-set colours
in 1976, continental engineers are all for black
gear now.

The black 4D10A dual trace scope, at
£180, still retains the characteristics of the
4D10; stabilised power supplies in both the
low voltage areas and e.h.t. allowing mains
variation of as much as ten per cent. Accuracy
on both time and voltage measurements is
three per cent.

Scopex Sales, Pixmore
Letchworth, Hertfordshire SG6 11J.

Avenue,

LIGHT TOUCH

The new touch dimmer control from
Superswitch can be operated by a quick firm
touch anywhere on its front panel whilst a
iong touch will vary the light output at a pre-
set rate. To complete a full cycle from bright
to dim and back to full brilliance again takes
approximately six seconds.

A subsequent long touch will alter the light
level in the reverse direction and removing the
hand from the control during the cycle will
establish the light level.

Further switching on and off will not alter
the selected brilliance and thus the control acts
as a pre-set dimmer.

Any number of slave units can be used with
a master to enable two way and multi
switching to be obtained.

The price of a Master unit is £11-60 and a
Slave unit is £4-50. For further details contact
Superswitch, 7 Station Trading Estate,
Blackwater, Camberley, Surrey.

FOURTH BATCH

Scrumpy is a crude cider, but John Miller-
Kirkpatrick’s Scrumpi seems to become more
refined with each brew. Scrumpi 4 offers the
following features: 1K RAM + 7K expansion
sockets (2114), 8K expansion PROM sockets
(2708/16), an additional socket for 2K/4K
ROM, a socket for 8K ROM, an 8-bit bidirec-
tional 1/0 port, a cassette interface option, a
2708 programmer option, and on-board
voltage regulators. But new is the 4K ROM
containing BASIC!

Up to personal computer standard, this
SC/MP-2 based MPU is supplied with the
ROM ready to speak NIBL (National In-
dustrial BASIC Language) which requires the
1K of RAM capacity to operate. The price of
the Scrumpi 4 basic system p.c.b. is £150.

As part of the deal you get the circuit for a
PROM programmer, and components for this
are available as an add-on pack. An interface
is provided to any 20mA loop TTY device
(which could be Scrumpi 3!), whereby all main
I/O commands are processed by the NIBL
ROM.

A fully extended Scrumpi 4 could have 16K
RAM plus 16K ROM/PROM, or 8K RAM
plus 24K ROM/PROM. Bywood Electronics
can support their MPU kits with education
facilities and a good range of i.c.s for interfac-
ing with the outside world. A set of books for
beginners, called Microsense (compiete with
cartoons), is available from Bywood, and are
given away free with all Scrumpi kits.

More from Bywood Electronics, 68 Eb-
berns Road, Hemel Hempstead, Herts HP3
9QR.
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by K. Lenton-Smith

Organ “nuts” are often mentioned on
The Organist Entertains, a good example
being the case of Stephen Capaldi.
According to a recent newspaper report, he
said he had been let down by women so
often that his third marriage would be to his
£8,000 organ. The vicar of St. Paul’s,
Gloucester, had agreed to perform a service
blessing this organ and, at the climax of the
service, Mr Capaldi had planned to play his
favourite piece “Don’t Cry For Me Argen-
tina”. However, the vicar, cancelled the
service when he heard that it was to be
regarded as a wedding ceremony. So
another sorry chapter was added to his love
life!

At least he tried to be different—but a far
better approach would be to consider the
latest electronic music i.c. to be announced
by Signetics. A frequent complaint in this
column is that basic circuit principles have
remained unchanged for several decades,
counting aside miniaturisation. The TDA
1008 is no exception, but its design is such
that it is destined to become an extremely
popular device. This extended article will be
devoted to looking at some of the many
features it offers.

MASTER S INPUTS

FROM TOS
KEYING
INPUTS AS
+6V  pINg
I I N/cl,——/\—ﬁ
=~ 1 | |

16 15 141312 11 10 8

D TDA 1008

+12v| Y— — e
SQUARE LENT ey
o/P 1k By
+3v Fig. 1. Pinouts
INPUT PINS
OUTPUT
PINS 8 9 10 11 12

2 f* 2 14 /8 /16

3 /2 f/4 /8 16 32
4 /4 /8 {16 /32 {/64
5 /8 16 f{/32 /64 {1128
6 f16 /32 1/64 /128 1/256

* f = master frequency from TOS
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TDA
1008
KEYSWITCH

+svo-—</ B

Cs Rs

U‘SMFI 2:2M

keying is achieved by supplying +6V
through a keyswitch. Signal output voltage
is proportional to keyed input voltage,
whilst multiple inputs produce sum signals.
Unused outputs should be connected to
+6V to avoid intermodulation, though all
five will normally be in use.

SUSTAIN The simple keying of Fig. 1 is
not pleasing musically, as attack is
immediate and decay non-existent. Adding
a Sustain capacitor Cs and Sustain resistor
Rs will cause the output to die away
gradually, as shown in Fig. 2.

ENVELOPE

Fig. 2. Sustain mode

TDA 1008 Based on integrated injection
logic, this monolithic bipolar device
produces square wave output voltages that
are symmetrical about a given d.c. voitage,
thus overcoming key click problems. It can
be driven directly by a Top Octave Syn-
thesiser {TOS) and applies this signal to an
internal chain of eight bistable dividers. The
nine resulting frequencies are matrixed with
nine gates so that each of five keying inputs
can select a different combination of five
successive octaves.

Bistable divider i.c.s have been in
existence for a good many years, and gating
i.c.s, but the TDA 1008 combines both
functions in a 16 pin package, with the ad-
ded advantages of TOS drive and ability to
control the envelope widely. Assuming a
single manual instrument was required, this
could now consist of 13 i.c.s (TOS and 12
x TDA 1008}, tone forming and amplifica-
tion; a single keyswitch would control its
five pitches.

Three positive supply voltages are re-
quired (6, 9 and 12V), the supply current
being some 13mA with all keys activated.
Keying input impedance is greater than
8MQ and the input frequency can be up to
100kHz if required. Fig. 1 gives pin connec-
tions for the device, which will be seen to
have five keying inputs (pins 8 to 12), five
outputs (pins 2 to 6), and a Decay pin (pin
7). Fig. 1 shows the truth table.

Master frequencies from the TOS are
applied to pin 15, the truth table indicating
the effect of keying various inputs. Using a
5 octave keyboard, pin 8 of the twelve TDA
1008s would be used to key the top octave,
pin 9 for the next, etc. In its simplest form,

+6V
TDA
1008
KEYSWITCH .
O & 8
Rs

Because Cs is charged when the playing
key is depressed, a resistor could be inser-
ted between the 6V supply and keyswitch if
there is any tendency for the key contacts
to spark. This situation wouid probably be
abnormal, but such a resistor could be
chosen to imitate the slower attack of a
pipe organ. The desired time constant RC
could be calculated (where C = Cs).
DECAY Overall control of Decay is by
means of pin 7, where all twelve pins are
commoned and provided with a small
variable voltage. Fig. 3 suggests a method
of obtaining the Decay voltage from the 6V
line (variable between 0.7V and 2.5V}
which will control Sustain period across the
manual. See Fig. 3.

TDA +6V
TO PIN 7 OF 1008
11 OTHER TDA 1008°s
= 7
1000
[E—— Y
2:5v
1
o BZY7S
cav1
0-7V
BAWE2

Fig. 3. Variable sustain e

PERCUSSION if a changeover
keyswitch is employed so that +6V keeps a
Percussion capacitor Cp charged in “key
up”’ mode, depressing the playing key will
allow Cp to discharge through the input
gate. Rs provides sustain as before, the
principle being shown in Fig. 4.

ENVELOPE

Fig. 4. Percussion
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PERCUSSION

SUSTAIN

BUSBAR
BUSBAR

A combination of Percussion and Sustain
is shown in Fig. 5. One capacitor now loads
the other, so that staccato playing will
produce a larger output than legato.
Because the TDA 1008 gives an output
voltage that is proportional to the input, we
now have touch-sensitivity. The effect is
similar to an acoustic piano with “loud”
pedal in operation.

There are a number of possible variations
on this theme. Joining the earthy ends of
several Cs together, though not actually
earthing them, will cause other gates to
open momentarily. This effect may be
switched out by earthing the common Cs
point. If the seventeenth interval (or 29th
note higher) is coupled in this fashion, chiff
can be produced.

DAMPER ACTION Unless the “loud”
pedal of an acoustic piano is pressed, the
string is damped as the key is released. To
imitate this effect, three more components
may be added to the input circuitry, as
shown in Fig. 6. Here we require percussion
with decay that falls to zero. On releasing
the key, the 6V supply is pulsed through Ck,
making the transistor conduct briefly and so
discharge Cs. The time constant RkCk is
sufficient to prevent the transistor con-
ducting if the playing key is struck
repeatedly.

QUINT The gate of one TDA 1008 may
be controlied by a different chromatic play-
ing key if mutations are required. Fig. 7
shows the method for obtaining a Quint. If

ENVELOPE

Fig. 5. Percussion and sustain

Percussion busbar. Failing this precaution,
gates other than those actually keyed could
open. Aside from this warning, the
possibilities for envelope control are legion.
These brief circuit details may serve to give
some idea of the flexibility of the TDA
1008.

OUTPUTS The square wave signals
could be rounded off individually by low
pass filters, and applied to drawbars for an
additive harmonic synthesis system. With
this in view, it is essential to filter individual
frequencies rather than trying to filter the
mixture from the drawbar busbars.

With subtractive tone forming, the best
starting point is a sawtooth waveform, con-
taining both even and odd harmonics. A
staircase waveform is a close approxima-
tion to sawtooth and is obtained by mixing
octave related square waves in given
proportions. The resistive network of Fig. 8
shows how to apply this principle for
feeding subtractive filters. Compared with
Fig. 1, alteration has been made in the
value of load resistors, and the output pins
are now resistively coupled together.

+6V

Fig. 7. Mutations
QUINT SWITCH

1 QUINT BUSBAR

ISOLATING
TRANSISTOR

FROM FKEY . .
TDA

F is keyed, C will sound when 6V is sup- 1008
plied to the isolating transistor. The Quint, . c
or other mutation, will still be subject to = I-S-v' &
Sustain and Percussion as before. ﬁ’éy f,i'é%; cdace } 0
Although the proportional nature of input GICCRN T <&
to output voltages has been mentioned, 6V '-f.' Ty
should be regarded as the maximum for the
f -
| : | 1oa Fig. 6. Damper action
1 | 1008
! KEYSWITCH ~
"1 '
| ! | BC548
1 1, <
c=a | e |
Cp [?3 Cs;_?; <:Rs
1 <
| | 1 Rk N
1. B 100 k0 “m“ 5
- ol b
o |
el OFF ON
Ck o KEY
0-5pF DAMPER o “TLosed
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APPLICATIONS The many features of
TDA 1008 would appear to make it ideal
for the rhythmic player. Organ tones would
be available on an electric piano and vice
versa.

Before serious musicians dismiss this
device as just another gadget for popular
music, it should be noted that the only
commercial organs made using the TDA
1008 to date are strictly c/assical. Details
of this i.c. have been released to the press
only within recent weeks but Electrophonic
Organs of 56 Bedford Place, Southampton,
have been building instruments to
customers’ specification using this device
for some time. First in this field, their price
list quotes a typical three manual organ,
classically voiced and with mutations, at
£2,865; eight sets of twelve TDA 1008s
are used. This firm will be pleased to quote
for a given specification, their telephone
number is 0703 21265,

—AAA> 1'FILTERS

R

r.W.»Z'FILTERS

R

—'\/\/\-DL‘FI LTERS

OUTPUT
PINS OF,
D
1008

R
—AA>-8°FILTERS

16'FILTERS

Fig. 8. A method for staircasing the
output pitches as an alternative to
square waves produced by the simple
arrangement in Fig. 1

COST This article will have made it clear
that a set of twelve TDA 1008s will have
60 gates in all, to cover one five octave
manual {with top C breaking back). The
second manual will require a further set
and, for the small additional cost of another
TOS for these, chorus effect is possible.

A single unit costs £2-90, whereas 25
off is at £2-32 per device. Although this
may seem rather expensive compared with
other i.c. systems, its versatility makes it an
excellent proposition for anyone embarking
on construction of a fully comprehensive in-
strument. Commercial firms will certainly
opt for it increasingly because of the reduc-
tion in both interwiring and keyswitching it
allows.

Ideally, the Pedal section requires a set
of TDA 1008s to itself, though a
monophonic system might be used here for
the sake of economy. But if cost was not
important, three sets per manual would
allow a full range of pitches, including
mutation stops, and form the basis of an ex-
cellent instrument. All in all, the TDA 1008
is bound to become an important part of
the current generation of commercial and
home-constructed electronic instruments.
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E.A.PARR &.s..

Coriicy |

HIS article describes an electronic code lock suitable for
door or cupboard. To gain entry a person has to dial up a
four digit code on the key panel and press a push button. The
four decade switches then have to be all returned to zero
and the button pressed again. The lock will then open for a
preset time.
This double entry on the switches ensures that the
important first code is not left set on the switches after
entry.

CIRCUIT DESCRIPTION

The circuit is shown in Fig. 1 and the key panel is
identified by the shaded area at the top of the diagram. The
principle of the circuit is to detect current flowing from S4 to
S1 on the first code, and from S1 to S4 on the second code.
Diodes D1 to D6 on the coding board pass current when the
correct code is set up.

As drawn, the first code is 4057, and D2, D4, D6 allow
current to flow from the first code cable to S5. Similarly the
second code is 0000; D1, D3, D5 allowing current to flow
from S5 to the second code cable.

The code is set up on the red and black flying leads from
the coding circuit board. Black leads set up the first code and
red leads the second code. There are no restrictions on either
code {except the least significant digits cannot be the same),
and the codes can be easily changed.

The supply for the currents through the switches is
derived from a +15V supply and S5 applies the centre
common. The current flows through opto-isolators |C1 and
IC2 which pass the signals to the remainder of the electronic
circuit. Opto isolation was considered advisable in view of
the likely distance between the key panel and the electronics
box. Thus IC1 is energised for a successful first code and iIC2

990

for a successful second code. D9 and D10 are in the current
paths for each code, and are useful for checking the
operation of the key panel. IC3 is a dual timer, with circuit (a)
connected as a monostable with a period of 30 secs and
circuit {b) as a monostable with a period 10 secs.

The correct first code fires 1C3(a) via the filter R1, C2 and
R4. The output of IC3(a) is connected to the reset of IC3(b)
{pins 5 and 10 linked). IC3(b} is thus normally inhibited but
can now be triggered. The correct second code now fires
IC3(b), operating the lock solenoid via RLA contacts. Note
D7 in series with RL1 coil as well as the usua! diode {D8)
across it. This is necessary with 5655 timers, because the
—0-8V at the coil as D8 clips the back e.m.f. can cause re-
triggering problems.

After 30 seconds IC3(a) times out and the reset signal is
applied again to IC3{b). It is therefore necessary to reset the
code and open the door within 30 seconds of setting up the
first code or you have to start again.

The power supply is straightforward. The 12V supply for
the 556 is obtained from an i.c. regulator {IC4), but note that
for maximum noise immunity the +15V supply for the
switches is floating, and is not connected electrically to the
rest of the circuit. The two secondaries of 15V and 12-0-
12V could, of course, be obtained from two independent
transformers.

Any 10-way switches will suffice for setting up the unlock
code. Although the author has used the type shown below,
a cheaper alternative is to use wafer switches with the
switch positions marked on the front panel. The push button
switch S5 is shown adjacent to the code switches. S5 can
be a miniature type
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Fig. 2. Stripboard layout of the Combination Lock. The diodes D1 to D6 are mounted separately on a tag board which
can be placed next to the code switches. The diode tag board is shown above right
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COMPONENTS . ..

Resistors
R1, R2 2200 (2 off)
R3. R4 10k (2 off)
RS 1k
R6 330k
R7 100kQ2
R8, R9 470Q W (2 off)

All resistors $W 5% except where stated.

Capacitors.

C1,C2 0-01uF (2 off)

C3,C6 100uF 25V elect {2 off)
C4,C5 0-1uF {2 off)

Cc7 0:22uF

4,700uF 40V (2 off)

C8,C9
s

~\

Diodes
D1-D8 IN914 (8 off)
D9 0-1in Le.d. {red)
D10 0-1in lL.e.d. (green)

D11-14,D156-18 Rectifier stack 1A {2 off)

integrated circuits

IC1,1C2 Opto-isolator (Maplin)

1C3 556 Dual timer

IC4 12V 1A Regularor. tA7812UC
Solenoid

240V operation (R.S: 349-478 is suitable)

Miscellaneous
S1-S4 Any type of numbered decade switch (4 off}
S5 Push button switch
RLA/1 12V relay with n.o. mains contacts.
T Mains transformer with 0-15V (1A} and

12-0-12V {100mA) outputs.
{This can be two transformers)

.

CONSTRUCTION AND INSTALLATION

The circuit was constructed on Veroboard, the layouts
being shown in Fig. 2. The code is set up using the red and
black leads along the switch bank.

KEY PANEL DOOR SOLENOCID

: ﬂ | cox |7

MAIN UNIT

BOARD
ma e/

COMPONENT ’

4 N
MAINS NO-
N Eo— +

3 CORE AN

Fig. 3. Wiring diagram of solenoid circuit. Care should
be taken when wiring up this mains portion of the
system
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The unit consists of two boxes, the control box and the
key panel. The control box can be any normal electronic
case, but the key panel should be constructed with care if
tampering is likely. For example, this box should be made so
that its innards are accessible only from inside the building,
or the lid fitted with Allen keys, then the Allen key holes
drilled out to the lid can only be removed with a drill. If
necessary the key panel box should be weatherproofed.

The door lock can be any 240V solenoid. Connection of
the various units is shown in Fig. 3. Normal care should be
taken with the solenoid connections to prevent danger of
shock from the 240V mains.

Because of the simplicity of the circuit, testing is
straightforward. The two l.e.d.s in series with the opto-
isolators allow the correct operation of the key panel to be
monitored. D9 should illuminate for a correct first code, and
D10 for a correct second code.

One final word of warning: In case of component failure,
always have a concealed standby means of opening the
door. Even if this standby method is pretty inconvenient, you
will have the peace of mind of knowing that should there be
a power cut when you wish to gain access, you can get in
one way or another. *
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A selection of readers’
original circuit ideas. It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.

Why not submit your
idea? Any idea published
will be awarded payment
according to its merits.

Articles submitted for
publication should con-
form to the usual prac-
tices of this journal, e.g.
with regard to abbrevia-
tions and circuit symbols.
Diagrams should be on
separate sheets, not in-
serted in the text.

Each idea submitted
must be accompanied by
a declaration to the effect
that it is the original work
of the undersigned, and

that it has not been
accepted for publication
elsewhere.

SIMPLE

CLOCK

3

il Wl
3

ABOUT 12 to 18 months ago I obtained
a small quantity of gas-discharge
and lLe.d. displays and purchased a clock
chip type AY-5-1224A as it was the
cheapest type. I designed a method of
driving the gas type displays (normally
chips suitable for this cost about £7).

I originally experimented with the
midget low current Le.d. displays as I have
a digital watch and thought that if I had a
midget desk clock with constant display I
wouldn’t keep using my watch battery
power. The first thing I found was that
clock chip circuits are usually for 0-3in
displays which require more power than
4mA. However, as I found the little l.e.d.s
glow quite brightly at under 4mA, I ex-
perimented without the driver transistors.
This worked excellently using the resistor

-1V
o
TRIB
2N3705
R D
10kf) ) TR3
\b 2N3705
RS
10kf)
TR2
2N3705
1061
™
2N3705
C2 5 4 10 9 8 7 Kl K2 K3
= 0-01uF
AY/SN224A
=1 18
CTZGIEISILISIZII g f e ¢ b
1000pF

02 03
1N91L N4

values quoted. I tried a different AY-5-
1224A and different set of l.e.d.s to ensure
it would always work.

The four “multiplex” inverter transistors
are necessary as the chip output waveform
to the “enables” and the segments are the
same levels and directions.

The AY-5-1224A segment output pins
can be used as inputs for pre-loading the
chip. For example, when setting the
minutes and hours the waveform at pin 6 is
fed into the chip to advance the time. If
clock was to be used for “24 hours” mode
or for a 60Hz supply, then diodes would
again be connected to pin 6 and the ap-
propriate “input” pin. Setting the time
gives no problems whatsoever.

This circuit is not suitable for the “24
hour” mode as due to the lack of segment

) III L'l@ SET TIME BUTTONS

driver transistors, which give some form of
buffering, if the 24 hour” mode diode is
added one of the display segments will
glow dimly when it shouldn’t. If used with
the normal “12 hour” mode using circuit
as submitted there is no problems. The
original clock has been running without
problems for several months now.

Note that in the circuit shown I assume
that a ready multipléx display array is
used. It would probably be better to either
use an ex-calculator display array, or that
if individual displays are used, join the seg-
ments of the four displays in parallel.

G. A. Bobker,
Unsworth,
Bury,

Lancs.
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BEETHOVEN ‘'S DOORBELL
IC2ab T O IC2cd
+6v
+ Di-7 IN914
(o]
WF
15
éRB
220kl
I
Rt 4017
4700
13
1%
R2
220kfL
-ve
|.I°T o
EELL . ° % ICic,d
SH R16 401
68kN —! ) u ) LS
8n

R17
470
74 83
(o)
2 565
6 1
+
C6

T 104F

I
R18 I—u
1k

1

100uF "

doorbell published
Electronics April 1975,

THIS circuit was developed from the

in Practical
using CMOS
which were to hand, and plays the first
eight notes of the Beethoven “Ode to Joy”
theme. Clock pulses from ICS are fed to
the 4017 decimal counter IC1, which is
reset by CI/RI at switch on. The “0”
output is not used as the first clock pulse is

longer than those following, and the “9”
output (pin 11) is used to switch off at the
end of the tune through IC4ab and TR1.

This leaves eight output pulses of equal
length, which are used to gate the astables
formed by the gates of IC2 and IC3 and
associated components, producing the
tones in the correct sequence.
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VR1-VR4 are adjusted to give the four
pitches required. Output from the tone
generators is gated with the clock pulses to
separate the notes and fed to the audio
amplifier via volume control R18.

K. Penton,
Caversham Park,
Reading.
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R? RI10 RI3Z ‘D6 l l
10kA 10kt 10kt 0A200 riat f10 conTROL
‘L CIRCUITRY
R Ril R14 s
™o ™n ™M
C4 c5 c6
0-01uF 0-01F 001pF
CSR2 TSR3 CSR4
2N5060 2N5060 2N5060 O+9v
R9 R12 RIS Qov
100k 100k0 100k

= p3 = 1, == g
?OANO 0A200 0A200

RLA: 6-9V PREFERABLY HIGH IMPEDANCE

2), in which case the combination is
entered simply by depressing the buttons
in their correct order or, alternatively, the
arrangement shown in Fig. 3 may be used,
in which case the combination is entered
by dialling and registering (by depressing
$2) each character in its turn.

Basically the circuit operates by
switching on a thyristor each time a
character is registered. The triggering pulse
s provided by C2 which is normally
charged (via R4) to +9V. Initially the gate
| capacitors C4, C5, C6 are also charged to
. +9V, so any attempt to trigger CSR3,

e

RS

Fig. 1
S1y=Sho sl 1 )
[—O O~ 7
. SR
0 O—»2 7
; 3 B & cr—-»Z
o 1 ' :
C 2 P
-t 3
Fia. 2 b0 o—A so-s210 9 s2 L°—":
g. ®o—e I.. ®o—o ::
p—O Ot 7 : z
B"o——»o
—0 OG—>Z 10 9 z
BOTH CONFIGURATIONS -7
s 7 GIVE COMBINATION 4337 \ -
b—o0 ]
; 8 *
p—o0 O——>2
.
—oO O——>Z
L_o o‘o_—>z '
THB circuit diagram of a 4 character CSR4, CSRS5 (at points B, C, D) will be practice, a realistic typical figure is about
electronic combination lock is shown in unsuccessful. By registering (at A) the first 0-1mA; thus the 10kfl anode resistors
Fig. 1. character of the combination, TR2 is should be adequate.
The character selector may take the switched on and its anode potential falls to These thyristors have particularly
. form of a calculator type keyboard (Fig. about 0-7V. C4 rapidly discharges. A sensitive gates and gate-cathode resistors

triggering pulse may now be applied to B,
to turn on CSR3 which discharges C5 etc.

The circuitry to the left of C2, R4
hinders attempts to break the combination.
If a wrong character is chosen, TRI is
turned on and this, after a short delay
provided by R3, Cl, to permit the
thyristor to trigger properly, turns on TR1
which saturates; thus preventing further
attempts to register characters until S3 is
reset. D1 prevents a form of bistable
action occurring between CSR1 and TR1.

The 2N5060 thyristor has a tabulated
maximum holding current of 5mA. In

(100kf}) are included to dampen the
sensitivity. Diodes D2-D5 isolate the
gates of those thyristors with a common
character. All the diodes are included for
convenience.
R17 is a trickle resistor to keep C4, C5,
C6 topped up; thus preventing either
_CSR3, CSR4, CSRS from being triggered
when 83 is closed. R16 ensures that CSRS
switches on even if its load is highly
inductive.
P. Hutchinson,
Brockenhurst,
Hants.
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DISTORTION ASSESSMENT

AUDIO
{ 0sc.
;/A
[ AMFLFER)
&
R1 A
10k
8 4 1
100nF
i VRI
: 220
Fig. 1

T

HE circuit (Fig. 1) might be of interest

to those readers who wish to test audio

amplifiers for distortion without

sophisticated test gear such as low distor-
tion oscillators and tuned filters.

The principle is to match the amplitudes

. of signals derived from the input and out-

TS

S—

S

pare them in a long tailed pair. (An op amp
is an obvious alternative.)

With about 1V r.m.s. fed to both inputs
and VR1 and VR2 (Fig. 2) at near maxi-
mum settings, the residual output can be

N

G IO 5

Fig. 3

put of the amplifier A under test and com- .

reduced below the noise level. VR3 is set to”

R3 R4
6-8k0 68kl

D1
1N4001

+9v l
C2

r 100nF

SCOPE
INPUT

I D2
IN4001
TR1  TR2
BC108 BC108
7%
R2
27k
TR3
D3 BC 108
1IN4001
D4
1N4Go1 5%05.0. 470k
D5
1IN4GOI

Y
-
Fig. 2

VR3
100k

C <

Fig. 4

balance the TR1 and TR2 collector
currents approximately. D1 and D2
protect TR1 and TR2 against surges,
reverse voltages, etc.

The circuit is easily set up. Limiting
problems are hum in the amplifier under
test and phase shift. Passive phase correc-
tion components (e.g. VR4) might be
needed.

Unless the oscillator is fairly free from
harmonics, differential phase shift versus
frequency might give misleading resuits if
attempts are made to assess harmonic dis-
tortion at high or very low frequencies.

Displaying the output in X-Y form has
the advantage of expanding the crossover
region in X. The traces show some results
from an experimental ampilifier, feeding 9V
p-p into 3Q. Scale in all traces is about
4mV/cmin Y.

Fig. 3 shows crossover distortion, only
just detectable on a conventional scope
display of the output. That in Fig. 3 could
not be seen at all. Fig. 4 shows remaining g
second harmonic, after increasing the
amplifier bias current in the output stage.
Frequency in all cases was about 700Hz. .

C. J. Collins,
Letchworth,
Herts,
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PROTECTION FOR A MODEL TRAIN
SPEED CONTROLLER

In practice, C1 isolation is not com-
plete, resulting in a slightly rough tone in-
itially, by no means a drawback as regards
audibility. Resistive shunting of D1 in-
creases the roughness, if required (it also
alters the frequency).

CSR1
\sm Fsi 2N4443
LO—0 NO—C><D- il » =
| RI
| 2:2i
i 15Y [ 2
| | T
, | I
®) LP | |
II I
! I svaoma | | T
l | " | i TRACK
| - %o (|| |
No— 0 ?3-3kn I
Stb | [
EO— :
AUTO 'OVERLWFWEEHUNJ Lo S2b
HE circuit shown in the diagram is TR2 are switched on, TR1 providing suf- particularly useful in the situation whereby
| based on the “Model Train Speed Con- ficient collector current to drive the base of a heavy duty transformer can supply
troller” that appeared in PE December, TR2. The led. is reverse biased and power to a number of controllers and
1976. The additional” circuitry is shown therefore has no effect. ‘ trains, since the s.c.r. would burn out very
within the dotted lines. This addition, Should the impedance of the load quickly if the limiter were not present.
which is suitable for one engine only, can reduce to a point whereby the potential at Should an electro-mechanical cut-out
be included to perform three functions: the collector of TR2 falls approximately system be required, offering a complete
1. To protect the controller against 1-9V below that at the base of TR1, then shut-down on overload, then this circuit
temporary overload by the l.e.d. becomes forward biased and will (with the illuminating l.e.d. positioned in
automatically reducing the illuminate indicating that an overload con- close proximity to a photo-transistor or
available output current when dition exists. l.d.r., etc.) will interface directly with the
such a condition occurs. This Once the led. attains this state it Multichannel Overload Protector in PE
could happen due to a train clamps the potential at the base of TR1 to October, 1977.
becoming derailed, or due to in- that at the collector of TR2, thereby No component values are critical, the
correct track wiring, etc. This is tending to switch off TR1. This situation values of R1, R2 and VR being given for
an important consideration when results in a reduction in the base current the 2N4443, as opposed to the CRS1/05
the system may be operated by available to TR2, which is reflected as a specified in the original article.
young children. current limitation into the load. Once the TR1 should be a silicon n-p-n transistor
2. To provide a visual indication that load impedance is restored, the state of the capable of maintaining approximately
an overload has occurred. L.e.d. and the two transistors reverts to nor- 40mA of base current into TR2, which it-
3. To eliminate the necessity of mal. self is pnp output transistor supplying
providing extra hardware to cope In operation the limiter has been found approximately 1A to the engine.
with a manual reset of the con- to reduce the current through a short cir- R. Chapman,
troller once the appropriate cuited load to approximately 20 per cent of Walton-on-Thames,
corrective action has been taken. that available to a normal condition with Surrey.
Under normal conditions both TR1 and the engine running at full speed. This is
SIMPLE ALARM ~
T HE enclosed circuit utilises the timing With the values shown, the circuit gives
capability of the 555, together with its a three minute delay and an audio fre-
130k Lst capacity to directly drive a small audio quency of about 1,500Hz, using a 12V
o 3 transducer. It provides an economical supply. Performance as an oscillator can
R2 arrangement to provide an audible alarm. be affected by supply impedance; with
il PR -1 S I Nt Cl1, charging via R1, R2 and DI, some dry battery supplies a shunt
provides the initial timing delay. When the capacitor might be desirable across the
1 5 discharge is initiated, D1 virtually isolates battery.
C1 from the circuit and C2 effectively Cl1 is discharged at switch-off via R3,
governs the charge/discharge cycle, included as a (perhaps unnecessary)
R lg:F== resulting in audio frequency oscillation. precaution to reduce reverse base-emitter

potentials in the threshold comparator

Darlington long tailed pair. It should cer-

tainly not be necessary with supply poten-
tials below 7.5V.

C. J. Collins,

Letchworth,

Herts.
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FITTO BURST -

As many readers will no doubt be aware,
there are two quite different ways to drive a
triac in a.c. power control circuits.

The most familiar of these is probably
“phase control”, where the triac, off at the
start of a half cycle, is turned on part way
through by a trigger pulse which can occur
at any phase angle selected by external
circuitry.

An example of this type of control is the
well known lamp-dimmer circuit, quite
common these days in the more “switched-
on” households! The control for this
application comes from a simple variable
CR circuit and a diac trigger device, the diac
generating a trigger pulse for the triac when
the voltage across the CR circuit {which
lags the mains input) reaches a sufficiently
high value, usually about 40 volts.
Adjusting the CR time controls the phase
lag and hence the conduction angle of the
triac.

Unfortunately, the fact that the triac can
be switched on when a considerable
voltage exists across it means that the
voltage waveform delivered to the load will
often contain square edges of large
amplitude. Square edges contain
harmonics of course, and here we have the
makings of an excellent radio and TV
jamming system! The only way out is to use
an r.f. filter at the device inputs, and to

restrict this sort of system to low power
applications, say, 200W. If greater power
must be controlled, use "plan B,” called
“burst-firing."”

Burst-firing eliminates the RFl (Radio
Frequency Interference) problem by
delivering only integral numbers of mains
half cycles or cycles to the load. The trick
here is to always trigger the triac as the
mains voltage crosses zero at the start or
end of a half cycle, and this does away with
all those nasty square edges. Using this
technique, loads of several kW can be
controlled, at the expense of control circuit
comptlexity, and it is ideal for the
proportional control of heating in electric
cookers and other domestic appliances.

Despite the availability of this burst-fire
technique, and the cheapness of triacs,
white-goods manufacturers have been slow
to abandon their mechanical gadgets and
ingenious bi-metal strips, which are in the
stone age by comparison with the smooth,
accurate, control now available from the
triac.

The problem, as always, is price. The
burst fire control circuitry can be expensive,
but not for long if the Swedish firm of RIFA
have their way. They have introduced a
complete trigger control circuit for
temperature control applications which fits
into a single 8-pin mini-d.i.p. The device is
coded PBL 3708, is available from Jermyn,

. . o
Ry Rm Load
390 k0 15 k@)
55 W
N\
o o 4
1 220 V-
T o 0 & 50 Hz
PBL 3708
NTC/{_J

-0

A typical design for control of room temperature with a heating element
of 1,000W, 220V a.c. and a proportional band of 1°C.
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and contains almost everything you need
apart from a few discretes and a triac. The
bits inside include a zero crossing detector,
a ramp generator and a comparator, and
the whole thing can be powered straight
from the mains, thanks to an internal
regulator.

KNEES-UP

Ordinary Zeners are a bit of a disaster at
low currents. Drop much below 5mA
operating current, and that breakdown
“knee”, which looked fine on the 50mA
scale, begins to look more like a matronly
“bosom”! if your applications are happy
passing 5mA or more through the Zener,
don’'t worry about it. But if, like me, you
have ever needed a voltage reference in a
micropower circuit, you will be interested in
a new series of diodes from Teledyne. The
TS 04700 to T8 10000 range, covering
4.7 to 10V in 12 voltage increments, will
operate at 1A or less and yet have knees
like set-squares!

To get the best from the range, choose a
diode of 6V or greater because the
performance here is at its zenith. As an
example, a 10V diode (TS 10000) suffers a
maximum voltage change of only 0-1V for a
current range of 1 milliamp to 10 nano-
amps! Team one of these up with an
emitter follower using a high gain transistor
such as the ZTX109 and you can drop your
op-amp supply down to 5V for CMOS
without the regulator taking more current
than the logic!

HUNDRED AMP WHOPPER

A new candidate for the electronic
“Guinness Book of Records” has just been
introduced by the aptly names Germanium
Power Devices Corporation. The new arrival
is a power transistor with a 100A rating,
coded 8C 100, made with good old p.n.p.
germanium technology. At 100A the SC
100 still has an h  of 15, so you only need
to supply about 7;& of base current.

The SC 100 has a TO 68 package, which
looks a bit like two dustbin-lids clamped
together, and is of course designed to be
securely bolted to a heatsink. | should think
that if you used output transistors like these
in a domestic system, you could use the
waste heat to drive your central heating
boiler! Try as | might | cannot dream up
much in the way of applications for this
monster, “though you could probably make
a nifty controller for your electric-car or
fork-lift truck. | can’t help thinking that the
*SC" in SC 100 stands for short-circuit!

4
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Fightinflation with these super Hi-Fi offers. Compare these
prices with the recommended retail prices and you will see
that you can save £££££—and what is more, you will be
purchasing quality equipment—that is why we are happy to
give these amazing guarantees.

TREMENDOUS SAVINGS
FOR THE HOME ENTHUSIAST

GOLDRING CK2 BELT-DRIVE
'Il;liJ_IRNTABLE CONSTRUCTION

ATLESS THAN
HALF THE
RECOMMENDED

RETAIL PRICE

Due to a successful buik purchase, we are happy
to offer this really top quality receiverfrom one of
Japan's leading manufacturers at lessthan
half price. 15 watts per channel. FM/MW/LW.
12 MONTHS GUARANTEE.Recommended

Complete with arm. template and easy-to-follow instructions. RsetaJI P_nce 214'4 Ozz :gICE£65
Ready for operationin a short time {Securicor delivery £3.50)

T e SANKYO STD-1610 STEREO
Removable headshell CASSETTE

Viscous damped cueing device.
Easily adjusted tracking force and bias DECK

i shoppers cnly, the
Goldring t=it-drive
turntable omes
compiete with high
quality at ractive
plinth ard cover -
12MONMHS
GUARAMTEE

setting. . a"“ﬁ
Two-speed, 16-pole synchronous motor Features include Dolby -
Dimensions: 37.8x 28.3 cms noise reduction system, .
{Plinth, cover and cartridge avarable, Autochrome, Input/

prices on application ) Output Level Control,

RRP £3150 £l§95 Peak Indicator, Auto- i

LION HOUSE PRICE stop, Ferrox Heads, oy Tt TODAY'S VALUE £45
POS;f:\a;d;a;'cﬂf ;E T L?r?gergg Lns(:](clztv(:anr— . ' fpuon HOUSE PRICE £25

MORE FEATURES FOR Televisions, Radios, Tape Recorders,

BARGAINS ARE AVAILABLE LESS MONEY.. 1 Cantid D seite Recordars

AT LION HOUSE-BRITAIN'S || 3 teicl o e e ensrgs,a"::; s

HI-FI SUPERSTORE WITH THE A beautifully compact machine of highest quality. Another successful arp OIRPS, H'UF A ies £ rt
SUPERB DEMONSTRATION bulk purchase from Lion House at ONLY {Securicor Equipment, Hi+: Accessories, Expo

FACILITIES. (Recommended Retail Price £114.) £69'95 &30 Televisions, In-Car Equipment,

Watches, Binoculars, Cameras,

RAMKO GULL'VER SPEAKERS GIANT PERFORMERS OF Calculators, etc and an entire floar

DWARF -LIKE DIMENSIONS devoted to Musical Instruments

all at keen prices!

Highly precise crossover network, matched
to component speakers, gives accurate
separation of audio spectrum and stable
frequence response

Specially designed cabinets made of high
density chipboard with wood welded

joints and individually tested. Firished in the
finest laminated rosewood veneer and
crafted and oil-finished by hand to a
distinctive lustre

We are the sole agents and offer them
directto youat onty £ 7995 per parr
(Securicor delivery £3.50)

SPECIFICATIONS I 04 .

Nominalimpedance 8 ohms
Two-way mint hi-ti studio quality loud 10-0unce precision ceramic magnet, System components 4" wooter lon ﬁotlgc
speakers. Despite ther mini size, their clean,  coupled to the dome. creates immense 1" dome tweeter
solid bass range ts equal to that of much flux providing excellent transient Frequency range . 50-25.000 Hz [
bigger systems, and the use of a high responses. Acoustically suspended Se:va.t; £ 15-3 watt LONDON’S HI-FI SUPERSTORE
density, high temperature metal voice coil and impregnated with finest damping Nominal nput 35 watt 227 TOTTENHAM COURT ROAD LONDCN W1
system greatly enhances durability. Inaroom  fluid, protecting dome against Music power 50 watt Tel Ot 580 7383 and 0t 637 1601
filed with excitingly realistic sound, they distortion break-up or coloration even Dimensions 18x115x125¢cm Telex 28394 LION G
seem almost undetectable. after prolonged heavy loading. Dome shape
4-inch woofers have high power handling and construction produces extra-wide Open 9am to 6 prr Monday to Saturday
capability and are as efficient as 6-nch dispersion, smooth frequency s ntl 7 pm
woofers. response and high resolution of WARRANTY SoAL Y Epu
Extra-ight 1inch soft dome tweeters musical detail Every RAMKO loudspeaker modelis SAME DAY CRE! ARCLAYC RO
weigh only 0.2 grams. A powerful guaranteed for a period of five years. .FACILITIES -

TAX FREE EXPORT

Stockists for AD.C., Amstrad, Aiwa,B.S R Celestion, Empire, Fidelity. Goldring. Goodmans, Grundig, Harmeon Kardon, Hitachi, J B.L.. Kef, KLH, Koss, Monitor Audio, Micro. Marantz, National Panzsonic,
National Technics. NAD. Nakamichi. JVC. Autofon, Philips, Quad, Revox. Sansui, Sennheiser, Shure, SME, Sony, Sharp, Superscope, Tannoy, Teac, Thorens, Transcriptor, Yamaha, etc
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BEFORE YOU BUY AN AMPLIFIER MODULE—CHECK:
* 30A power transistors % 2-year guarantee

DOES IT HAVE

3A drivers (100W unit)

% Integral output capacitor

Then compare with the Tamba range—excellent value—25, 50 and 100W R.M.S

TAM1000 100W 4 ohms 65V £9-80

TAMS500 50W 4 ohms 45V £7-50

TAM250 25W 8 ohms 45V £5-75
POWER SUPPLIES

For 1 or 2 TAM250/500 £7-50

For 1 or 2 TAM1000 £9-80

(Carriage 50p on supplies)

B Suits loads 4-16 ohms

@ 20-20.000 Hz +1dB

8 Silicon circuitry throughout
B Glass fibre P.C.B.

B High sensitivity (100mV 10k)

B 75% efficient
High grade components used through-
out: Texas, Mullard, R.C.A., Plessey, etc

M Low distortion (0-1%) supply
B Low profile (1in high 33in x 3in)

B Accepts most mixer/pre-amplifiers
8 Four simple connections

ALL PURPOSE
MIXER/PRE-AMP.

(with 60mm slider volume)

Suitable for multiple input systems
High and low impedance inpuis
High sensitivity

Built-in supply smoothing

20-20,000 Hz +1dB

—80dB noise level

Accepts a wide variety of inputs
Wide range bass and treble controls

Use up to 10 PRE-AMPS with 1 power

Printed circuit board assembly with
treble and bass controls plus slider

volume control £6- 50

systems (including preamp if ordered at same time).

You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s etc)—C.0.D. (60p
extra). We accept Access and Barclaycard—send or telephone your number—do not
send your card. Add VAT at 8% to orders for 50 and 100W systems and at 121% for 25W

Hours, 9.30 a.m.-5 p.m.
Monday — Saturday.
Callers welcome. Tel.
(01) 684 0098

TAMBA ELECTRONICS

Bensham Manor Road Passage, Bensham Manor Road, Thornton Heath, Surrey.

PROGRESSIVE RADIO

93 DALE STREET, LIVERPOOL L2 2JD. Tel: 051-236-0982

SEMICONDUCTORS ALL FULL SPEC. 8C212, BC182, BC237, BF197, BC159 all 8p each.
LM380 80p, LM381 95p. NE555 33p, 741 8 PIN 23p, 741S (wide bandwidth) 8 pin 35p.
TIL305 Alpha numerical display (with data) £2.50p. BX504 opto isolators infra red led to photo
cell, 4 lead 25p. BFY50 plastic 14p, STC 3 volt 1 watt zener diodes 7p each, BD533 33p,
MRD3051 photo transistors 35p, FETS similar to 2N3819 18p. MOSFET similar 40673 35p.
Intel C1103 1024 bit mos rams 95p, CD4051 45p, 723 14 pin |.C.’s. 35p.

DIODES. BY127 9p, IN4002 4p, IN4OO5 7p, 600v 3 amp 17p. Lucas bridge recs, 400v 1.5
amp 30p. SPECIAL OFFER, TBA8QO 10 for £5-00.

MAN3A 3mm led displays 50p. Min. Nixie 587 OST 75p.

Pot core unit, has six pot cores including one FX2243 (45mm) and two FX2242 {35mm)} 3 TO3 sil.
power transistors on heat sink, 3-20mm panel fuseholders and panel with various transistors,
diodes and a 5 amp plastic SCR, £1-75p plus 75p postage

MOTORS. Model type 1-5-6 voits 20p, ‘BIG INCH' sub min motor 115 vac, 3 r.p.m. 25p. 24
OVAC SYNCH. MOTORS WITH GEARSOX, 1/5 r.p.m. 75p, 1/24th r.p.m, 75p, 15 r.p.m. £1.20p,
Crouzet 115 VAC 4 r.p.m. 95p. 12vdc 5 pole 35p.

Ht-SPEED MORSE KEY, ALL METAL £2-25p.

PLESSEY WINKLER SWITCHES, 1 pole 30 way, 2 bank adj. stop 75p.

Crystal microphone inserts 37mm 45p, Grundig electret condenser inserts with built in FET
preamp £1-50p, ELECTRET PENCIL HAND MICROPHONES 1K IMP WITH STANDARD JACK
PLUG £2-85p, TIE CLIP CONDENSER MIKES OMNI, 1K IMP, {uses deaf aid battery, supplied}
£4.95p.

SOLDER SUCKER, high suction, eye protection shield £4-95p.

PROJECT BOXES, 8LACK ABS PLASTIC WITH BRASS INSERTS AND LID, 75 x 56 x 35 44p,
95 x 71 x 35 52p, 115 x 95 x 36 60p.

BUZZERS, GPO open type 3-6v 30p. Large plastic domed type loud note 6 or 12 volts 50p, Solid
State buzzers, miniature, 6-9-12-24 volt 15ma 75p each.

TAPE HEADS, Mono Cassette £1-30p. Stereo cassette £3-00, BSR MNI330 half track dual im-
ped. heads £1-75p, TD10 Dual head assemblies 2 heads.both } track R/P with built in erase,
mounted on bracket, £1-20p.

Relays, Min. sealed 12v dc type 4 pole changeover 5§5p, Min. 24v dc 2 pole ¢/o 3 amp contacts
gSp, Min sealed 220v ac 2 pole c/o 40p, Open type 12v dc 4 pole ¢/o 50p, 4 pole reed relays N/O

Op.
CRYSTALS, 300khz 40p. 4-43mhz CTV 45p. Aerosol ‘Touch up’ paint one colour yetlow/grey, 6oz
can 35p. 50v ac cam units, motor switching ten ¢/o micro switches, supplied with capacitor for
240v ac use £1-95p plus 35p postage.
Belling Lee L4305 masthead amplifiers and mains power unit, new but only for group A UHF
£7-50p.
TRANSFORMERS, 6-0-6v 100ma, 9-09 75ma, 12-012 50ma 75p each, 12-012 100ma 95p,
12v 500ma 95p, 1:1 triac/xenon pulse transformers 30p, CHOKES 6MC 3 Amp 20p. U.H.F.TV
Tuners, push button {not varicap) new and boxed £2-50p. Miniature toggle switches, SPST 8 x 5
x 7 45p, DPDT 8 x 7 x 7 S50p. DPDT ¢/o 12 x 11 X 9 75p, Min. push to make or push to break
16 x 16mm 15p each type. Slider switches, DPDT standard 15p. Min. 12p, Std. ¢/o 20p. Roller
action micro switches 15p.
TOOLS Smail side cutters 5" insulated handles £1-35p. Snub nosed pliers 5” insulated handles
£1-35p. Watchmakers screwdriver sets, 5 drivers in wallet £1.00p. Large mains tester screw-
drivers, fully insulated 8" 44p. Test lead jumper sets, 10 lsads with insulated croc clips each end,
different colours 80p. Telephone pick up.coil, suction type with 3-5mm jack plug S0p. 9 volt
battery eliminators, 240v ac input 9v dc out at 12 cma stabilised replaced PP3, PP6, PP7, PP9
£2-45p. Edge connectors,0-1 64 way 65p. 34 way 4 op, 0-2 18 way 15p. Amplifier modules,
OTL410 10 watt mono into 8 ohms 28v dc max £4-65p. 5558 Stereo module, 3 watts output into
8 ohms, 12v dc £3-35p. Tape head demagnetisers, 240v ac with on/off switch, straight probe
£2.00, curved probe (cassette) £2.35p.
TERMS: cash with order, {of official orders from colleges etc). Postage 30p unless otherwise
shown, overseas post at cost. VAT inclusive prices S.A.E. for lists.

Progressive Radio, 31 Cheapside, Liverpoot L2 2DY. Tel: 051-236-0982.

TATION INTERCO

NEW! AMERICAN TYPE CRADLE.
TELEPHONE AMPLIFIER

+ VAT £1.36

Latest transistorised Telephone Amplifier with £184
detached plug-in speaker. Placing the receiver on to h
the cradle activates a switch for immediate two-way | Solve your communication problems with this 4-
conversation without holding the handset. Many | Station Transistor Intercom system {1 Master and
people can listen at a time. Increase efficiency in | 3 Subs). in robust plastic cabinets for desk or wall
office. shop, workshop. Perfect for “conference” | mounting. Call/tali/tisten from Master to Subs and
calls: leaves the user's hands free to make notes, | Subs to Master. Ideally suitable for Business.
consult fites. No long waiting. saves time with fong- | Surgery, Schaols. Hospitals and Office. Operates on
distance calls. On/off switch, volume. Conversation | one 9V battery. On/oft switch. Volume control
recording mode! at £18.95 + VAT £1.60. P&P. | Complete with 3 connecting wires each 66f. and
89p. 10-day price refund guarantee on all items. other accessories. Adaptable for mains. P.&P. 99p.

WEST LONDON DIRECT SUPPLIES (PE9)

169 KENSINGTON HIiGH STREET, LONDON W8 6SN
Tel: 01-937 5548

1000

THANSISTOHS DIODES DIGITAL L.C! w/wW RESISTOHS
Device 60 Davice 10, TEXAS Device
ACY 20 un z7.un AAT1S 60 400 o 10 25W Axial a0 ssn
ASY 66 90 65.00 BY 127 90 8.00 7;{'053 240 W Raial .80 6.00
BC 107 80 700 1544 45 300 1003 230 10W Asial 80 600
*8C 118 110 9.00 15940 40 250 ]9 90 15W Radial 85 6.00
*BC 132 85 800 15941 40 250 a3 430 BARGAIN PAKS
*8C 147 80 650 54(91 N5
2BC 149 80 650 LINEAH l. C s, AALLITEMSINEW SIMARKED
BC.2048 80 6.00 Devi 0
8C 348 100 800 74188 0L 1 n,fif‘,'“c"“gg,, 100 Gen. Purpose Transistors
BC351 100 750 5558P0it 26 240 gopo sigp (ncluding BC 149, 2N 3703,
80131 330 2900 oo pRESET %002 0o pEl00
BOBI5A 550 4200 9016 160 bt %
80 636A 550 4200 9 10 3304 1200 ransistors including
BF 185 240 20,00 *1 Megohm 0.25W. 80 g398 25.00 BD lg] BO 6954, tc. £5. 50
BF 324 330 29.00 9309 ID:DD
BT 106 1000 7200 CAPACITUHS 31 2100 100A Mixed W/W Resistors in-
*80 205 1200 11500 Device 100 3316 cluding. 2.5W, 5W, 10W, etc.
*BU 208 1500 120000 001/25 Disc .50 350 32 18.00 3 5p;
o b 9 001/300isc 55 350 9322 10.00 pay 4
ZiX2128 110 880 oyj500 pogigt 70 550 9324 1600 100 ot 74 Series with Pre-
77X 302 100 800 o h 9601 8.50
. 0.1/600 Axial 60 400 formed Pms mcludmg 7410,
71X 502 110 900 ggai100 Ragial 70 550 $33 320 1430,
2N 930 160 1200 o ’ ‘00 936 340 HBR
b0 ol 22/100 Radisl 80 5.00
JIN 2647 ! 08 6 5/6 Tant 90 7.nn 945 3.30 wo Gen Purpase  Diodes
2N 3703 80 650 y00/760 Anal 320 962 3.00 !ncludlnn 15-44,1S 941, etc.
“2N 3705 80 850 g 30 fao 909 700 ¢
Min. Grder £2.00, P.&P. 30p. VAT please add 8% except those marked * whnch are 12.5%.
Export, Wholesale and Manuf; Enquiries Welcome.

K & A DISTRIBUTORS
52 Barkby Road, Syston, Leicester LE7 8AF. Tel: 0533 609391
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The Great Debate

it is all to the good that in the last few
months both the promise and the threat of
Very Large Scale Integration (VLSI) have
received a great deal of public exposure
through radio, TV and the printed word.

The promise is in electronic goodies
which will make a lot of money for the elec-
tronics industry and save a lot of money
and give greater convenience, sometimes
both, for the VLSI user. The threat is that
though the electronics industry may
prosper and perhaps employ marginally
more people, the end result will cause a
great deal of unemployment elsewhere.

Even in the electronics industry itself the
advent of comparatively simple (compared
with what is yet to come) devices has had a
dramatic effect on labour content in
assembly of equipment. | recently saw one
female assembler and two male technician
testers handling the whole assembly and
testing procedures of a product, the end
value of which totalled some £3 million per
year. These three people were not even
working at full capacity. Nor were they
highly skilled.

To produce an equivalent product with
the discrete components and methods of,
say, 20 years ago, ‘would have demanded
an assembly line of many more people,
perhaps ten assemblers and five testers, all
working flat out. And the product would
have been larger, heavier, used more raw
materials, consumed more power, been
more expensive and less reliable.

The computing power of a £5 chip today
is said to equal that of a first-class com-
puter costing £250,000 in 1950. That's the
way it's gone and very nice, too.

Now spare a thought for all those people,
skiled mechanics, who have spent years
patiently assembling the complicated
mechanisms of the common cash register.
The mechanical mode!, even the electro-
mechanical, is on its way out. Market
researchers Frost & Sullivan are predicting

Practical Electronics  September 1978

a £2.5 billion market in the next ten years
for the all-electronic model in 16 West
European countries alone. There are many
such examples where traditional skills will
no longer be needed in the all-electronic
age.

The media, ever-anxious to dramatise
and popularise the issues of the day, and
limited in time for any particular topic,
naturally tend to over-simplify. It is a pity
that historical perspective has been largely
overlooked for if we face up to it the new
“threat” is only another phase of a continu-
ing process which has been with us since
the beginning of the industrial revolution.,

The old-time craftsmen and labourers
were horrified by machines. Later, having
become accustomed to machines they
were horrified by automation which in-
troduced a limited “intelligence’” to
machine operation. Today people are
petrified at the prospect of microelectronics
which promise a further level of “in-
telligence” to the machine and the transfer,
if not the total abolition, of many formerly
needed skills.

And yet all the evidence is that the
natural inventive progression from manual
labour and craftsmanship to automation
and to microelectronics in all its aspects
has enriched us all, at least in material
goods.

The paradox remains that while, for ex-
ample, a steel worker resists the introduc-
tion of a new and more efficient process in
his mill, he would be the first to complain if
his family car were to cost him £40,000
because it was made entirely by hand or his
washing machine £1,000 or so, and the
shirt on his back £50.

One sympathises naturally with
legitimate fears but nobody can have it
both ways. Self-interest is such that we all
like to enjoy the fruits of modern invention
as long as it is somewhere else, just as
most people agree that more airports are
needed provided they are located well away
from their own area.

In Sweden, which has a small labour
force, the trade unions discourage any
worker to be employed on dirty or
dangerous tasks which could more
profitably and easily be undertaken by an
industrial robot. Will the recently formed
British. Robot Association help to change
attitudes and dispel fears in Britian?

It seems odd that while the world stock
of nuclear weapons is sufficient to vaporise
the whole of mankind we are all dead
scared of a tiny chip of silicon.

The debate continues . . .

Getting Together :

GEC looks like teaming up with the
Japanese in colour TV manufacture. There
are moves, too, on the computer front with
ICL concluding a know-how exchange with
Hitachi, and technical co-operation and
cross-marketing in an agreement between
Siemens in Germany and Fujitsu in Japan.
The computer deals are said to be
preparatory moves in the forthcoming sales
battle expected to start in 1980 when IBM
will introduce a new range.

European companies are anxious to get
access to new technology being developed
in Japan through huge government funding
in VLSI, including exotic devices like a
megabit memory. For their part, the
Japanese are anxious to widen their market
beyond Japan. ICL, for example, sells in 80
countries, Hitachi mainly in Japan.

The GEC attitude on colour TV appears
to be that if you can’t beat ‘em then join
‘em. Better to have half the cake than no
cake at all.

Now it can be TOLD

The Post Office TOLD (Telecommunica-
tions On-Line Data) nationwide computer
project is now in service. Costing £12
million, the Post Office expects to save £22
million through improved efficiency during
the life of the equipment. Pilot trials started
in 1975. Now the system is complete it
uses 1,300 Cossor CD3005 VDU terminals
all linked to ICL 4-72 computers with
advantages in speed, control, accuracy and
simplicity of use. Direct access to the com-
puter now replaces form-filling and
transferring the data from forms to punched
cards or magnetic tape.

Qualifications

Starting reading now for an honours
degree if you want to join the Institution of
Electrical Engineers. As from 1982 second
class honours will be the minimum
qualification for membership plus relevant
industrial experience plus a written
professional test demonstrating com-
petence and future potential.

IBC Sell-Out

The biennial International Broadcasting
Convention is moving this year from the
popular Park Lane venue of Grosvenor
House to the new Wembley Conference
Centre. Exhibitors are up to 85 as com-
pared with 72 at IBC ‘76 and the exhibitors
have 20 per cent more space. Some 180
technical papers have been submitted for
the Conference, another record, but these
will be trimmed down into 12 main topics
for discussion. The dates this year are Sep-
tember 25-29.

The technical sessions will reflect .all the
latest techniques including MPU and
minicomputers in broadcasting, teletext,
quad sound, satellites, video processing,
etc.

Car Radar

Anti-collision radar for motor cars was
being considered by US General Motors 20
years ago. They will become a reality for the
American motorist in the ‘80s. A simple
system would have an audio warning for
the driver. A more complex system has
radar-activated braking. A combination of
Gunn oscillators for the radar section and
powerful MPUs for signal processing will
help overcome the knotty problem of dis-
criminating real targets ‘(i.e. car
“signatures”) from roadside objects such as
lamp posts, bollards or oil drums.




HILE developing colour transparencies, particular

attention must be paid to the control of the developing
solution temperature. Most home developing kits require the
temperature of the first and colour developers to be within
+0.25 deg C of a stated temperature, usually in the range
20-40deg C.

The device described in this article not only acts as a very
accurate and stable thermostat, but also provides an
analogue readout of the temperature in the bath.

To realise the full potential of the circuit it should be used
in conjunction with a stirring device in the tank. This need
only take the form of a small paddle driven fairly slowly by a
geared down electric motor.

CIRCUIT DESIGN CONSIDERATIONS

The complete circuit is shown in Fig. 1. In order that the
overall unit was simple and cheap, operational amplifiers
were used throughout.

Although a thermistor has a non-linear resistance
relationship with temperature (see Fig. 3a), by making it one
of the elements in a potential divider network, the voltage
output is almost linear against temperature in the range of
10-15 deg C (see Fig. 3b), assuming the potential divider is
fed from a stable voltage.

Components R1, R2, D2, D3, form a sufficiently stable
voltage source for this purpose and also serves to supply a
switching reference voltage to comparator IC2.

Switch S1 selects either the thermistor TH1 or preset
VR1 to be the lower element of the potential divider. VR1 is
used to supply a calibration resistance so that the correct
operation of the unit can be checked periodically.

The difference between the output voltage from the
divider and reference chain R4, VR2 and R5 is amplified
approximately 5 times by IC1, the output voltage being read
on meter M1. Resistor RO is a meter shunt and may be
adjusted to suit a different meter movement.

As the temperature in the bath falls it is sensed by TH1
and causes an increase in its resistance, the voltage at the
inverting input of IC1 increases and the output voltage
decreases.

This voltage is fed via R10 to IC2 to be compared with the
reference set by VR3 on the non-inverting input. As the
temperature falls the output voltage of IC1 falls, and a point
is reached when this crosses the reference voltage. The
output of IC2 then rapidly swings high, to almost full supply
volts. This action brings TR1 into conduction to energise
RLA thus switching on a small immersion heater in the bath.

The components R12, R13, R14 form a positive feedback
loop to put a hysteresis effect into the switching action.
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Without this, at the switching temperature the output from
IC2 would oscillate fairly rapidly due to the low level noise
signals on the output of IC1. The operation of this network is
as follows, as the output of IC2 goes high, the voltage at the
junction of R13 and R14 increases slightly. This small
voltage is effectively added to the reference voltage via R12,
it is thus necessary for the voltage at the inverting input to
rise slightly further before the output of IC2 drops to the low
value, switching off TR1 and the relay.

When this occurs the feedback voltage becomes zero and
the reference voltage returns to its pre-set value.

CONSTRUCTION

The prototype device was built on O- 1in. matrix veroboard
which after being checked for track shorts etc, was bolted
directly onto the input terminals of the meter. Integrated
circuit holders are used for the operational amplifiers to
avoid soldering damage. Veroboard pins were used where
connections were necessary to components not on the
board.
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. Full circuit diagram, including suggested power
supply circuit (sShown outside shaded area)

COMPONENTS . ..
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ARALDITE SEAL

<€——— SMALL GLASS TUBE

SILICON GREASE

A temperature probe can be fabricated from a small test
tube

The meter M1, switch S1 and controls VR2 and VR3 are
panel mounted together with a coaxial socket for the
connection of TH1. If the completed thermostat is to be run
from a separate 20V supply then two extra sockets will be
needed for this.

Sufficient room is available inside the specified diecast
box to house a small mains transformer, rectifier and
smoothing capacitor. Using the double Zener arrangement
as shown in Fig. 1 the device is immune to +2V changes in
supply voltage, and thus the stability of the supply is not too
critical. The Veroboard layout is shown in Fig. 2, and the
front panel layout can be seen above.

SETTING UP AND CALIBRATION

All that is needed for this procedure is an accurate
thermometer and a vessel of water. After a 5 minute warm
up period switch S1 to bring TH1 into circuit. Submerge the
thermistor enclosure into water at exactly 20 deg C and
adjust VR2 until the meter shows half-scale deflection. Now
switch S1 to bring VR1 into circuit and adjust the
potentiometer VR1 to return the deflection to half-scale.

Now return S1 to its original position bringing TH1 into
circuit. Suspend the thermistor enclosure in water at several
different temperatures marking the meter scale is each case
with the temperature indicated by the glass thermometer.
Using the value of R9 quoted with the specified thermistor,
the device will have a full-scale range of 10 deg C {from 15
to 25 deg C).

(POLE)
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<€ COAX LEAD TO CIRCUITRY

- M1 —
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i 4 VE

b M1+

Fig. 2. Stripboerd layout shown at full size. Note that C1 is not
shown on this diagram
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To set the switching temperature, bring 'VR1 back into
circuit by operating S1, the meter should read half-scale.
Rotate VR2 to bring the meter to read the desired
temperature. Now rotate VR3 slowly until the relay is heard
to operate. This completes the setting up procedure. Slight
adjustments may have to be made when the thermostat is in
use, as changes in water-bath geometry may affect the
required setting of VR3.

USE OF THE COMPLETED SYSTEM

Switch S1 to connect VR1 in circuit, check that the meter
reads half-scale deflection. If not then adjust VR2 to obtain
this condition. This checks {and compensates for) the input
offset level of IC1, which may tend to drift with ambient
temperature changes and age. Switch back to TH1 and the
meter will then read the temperature of the water
surrounding the thermistor enclosure.

Used in this way, the' unit will prove reliable and the
complete unit should give trouble free operation for a
considerable number of operational hours.
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SPACEWATCH

FRANK W. HYDE

SOYUS-29 and SALYUT-6

On 17th June, 1978 the Soyus-29 space
vehicle docked with Salyut-6 space station.
The two cosmonauts, Vladimir Kovalynok
and Alexander Ivanchenkov, will continue the
programme of experiments on the same lines
as those of the record breaking team, Yuri
Romanenko and Georgi Grechko.

The programme consists of a wide range of
experiments, among them studies of-—The
Earth’s surface and atmosphere to obtain data
of both scientific and commercial interest—
Astrophysical experiments and
investigations—Experiments directed toward
new materials—Technical experiments and
tests on structural parts of the space station
itself and Medico-biological studies.

The biological experiments will be partly
concerned with the problem of weightlessness.
Both Romanenko and Grechko after their
return to earth suffered some days of difficulty
in returning to normal. The length of time they
spent in the weightless condition was 96 days.
During the time spent in this condition no
deficiency showed up in their ability to carry
out their tasks, indeed, there were signs that
their efficiency did in fact improve.

After the flight the cosmonauts were very
sensitive to the sensations of weight, not only
of their bodies but also of other objects.

During the first few days back on Earth
they had to make considerable effort to
remain upright and their movements showed
some indication of dis-orientation. For several
days the cosmonauts wore specially designed
suits to assist them to walk.

The studies of the adaptation of the
biological machine to gravity was as in-
teresting as that of adaptation to
weightlessness, according to Academician
Gazenko who controls the Medical and
Biological Institute.

On the second day of the new mission of
the space station and the supply vehicle, the

cosmonauts were engaged in re-activating the
Salyut-6 and de-activating Soyus-29. The
micro-climate in Salyut-6 is maintained at
20°C with a pressure of 750mm of mercury.

The space parameters of the combined unit
Soyus/Salyut are at present apogee 368km,
perigee 338km, orbital period 90-4 minutes,
and the orbital inclination 51-6°.

The re-activating of the systems is done in
stages. The water producing system had been
dormant for three months. The system
regenerates water from condensate. The
cosmonauts enjoyed a cup of tea after the suc-
cessful re-activation operation. The propulsion
system has also been checked and found
satisfactory.

Some details of the cosmonauts in the
Soyus/Salyut latest mission may be of interest.
Colonel Vladimir Kovalynok was the flight
commander of Soyus-29, he made his first
space flight in October 1977 as commander of
Soyus-25 in the first unsuccessful attempt to
dock with Salyut-6.

He was born in 1942 on March 3 in the
village of Beloye in the Krupsky district of the
Minsk region. In 1963 he graduated from the
Basahov Higher Military Flying School. He
served in military transport aviation, training
with several aircraft and clocking up 1,600
hours of flying time, then he became an air-
force paratroop instructor.

In 1967 he joined the cosmonauts detach-
ment and went through the complete course of
space flight training. He took part in flight
testing new spacecraft and in the flight control
of piloted space vehicles and orbital stations.
In 1976 he graduated from the Yuri Gagarin
Military Air Force Academy.

His partner in the Soyus/Salyut mission is
Alexander Ivanchenkov who is the flight
engineer. Ivanchenkov was born on 29th Sep-
tember, 1940 in the town of Ivanteyevka in the
Moscow region. He graduated in 1964 from
the Moscow Aviation Institute, then worked in
the design office, dealing with the design of
new space vehicles in which he proved to be a
gifted and ingenious engineer.

His space flight experience began with
training for Soyus space ships and Salyut
stations. On several missions he was standby
flight engineer. He also trained as flight
engineer for the joint Soyus/A pollo flight.

USSR LAUNCHINGS

A number of Soviet launchings took place
in May and June this year. Cosmos 1011 was
launched on 23rd May, with an orbital period
of 104-9 minutes at an angle of 82-9°.
Apogee is 1,026km and perigee 978km.
Cosmos 1012 was launched on 26th May with
orbital period 89-2 minutes and an orbital in-
clination of 62-8°. The apogee is 280km and
the perigee 214km,

On 8th June a booster rocket put eight
Cosmos satellites in orbit at one launch. The
initial orbits ranged from 1,456km to
1,539km. The angle of inclination was 74°
and the initial orbital period of revolution was
115-5 minutes.

Cosmos 1021 was launched on 10th June
with an apogee of 336km and a perigee of
180km. The period of revolution was 89-4
minutes and the angle of inclination was 65°.

Cosmos 1022 was launched on 12th June
with an apogee of 374km and a perigee of

182km. The period of revolution was 89-7
minutes and the inclination 72.9°,

A Molyniya satellite was launched on 2nd
June. The parameters were apogee 40,837km,
perigee 457km. Apogee is in the northern
hemisphere and perigee is in the southern
hemisphere. The orbital period is 12 hours 16
minutes and the angle of inclination is 62-5°.

The satellite carries apparatus for the
transmission of television programmes and
long distance multi-channe! radio
communication.

INDIA AND THE USSR

Preparations have been completed by the
Soviet Union for the launching of India’s
second artificial satellite. The press were given
the details by Nikolai Novikov who is Vice-
Chairman of Intercosmos. The interview took
place in Dethi. )

Novikov heads the delegation of Soviet ex-
perts who have been testing a model of the
new space laboratory at the Indian Space
Centre. Discussions have been taking place
between the Indian space experts and their
Soviet counterparts.

It was remarked by Novikov that despite
the short history of the joint activities, Soviet-
Indian space research had brought practical
results. The joint preparation of the first
satellite, Aryabhata, helped to train India’s ex-
perts who now handle a very wide range of
complex scientific apparatus for space
research.

Launching of the new satellite is expected to
assist the development of India’s economy and
enable extensive study of her mineral, water
and timber resources.

GOES-3

The geostationary Earth ~monitoring
satellite has been launched. The launch was
made from the Kennedy Space Centre in
Florida. NASA were responsible for the
launching on behalf of the National Oceanic
Atmospheric Administration. GOES-3 is
destined to play a key part in the Global
Weather Experiment.

This is a worldwide project which will last a
year. There will be an accumulation of data
both oceanographic and meterological in this
period. GOES, or to give it its full title
Geostationary  Operational Environmental
Satellite, will gather information from an area
centred on the Indian Ocean.

PLACE IN SPACE

. Dr. George Ellis of the University of Cape
Town has resurrected an old theory of the pre-
Copernican days. He is suggesting that the
Earth'is in fact the centre of the Universe.

He is able to put what will certainly be con-
sidered to be an outrageous suggestion,
because the present day thinking and observa-
tion allows for curved space with a Universe
with no edge but two centres in relation to
each other. According to Dr. Ellis our galaxy
is near to one of these centres. He does not ac-
cept an expanding universe but rather believes
that the red shift is the result of gravity.

Though there will be many opponents to
this idea it must, in fairness to Dr. Ellis, be
noted that he does not say that it is so, but
that it could be. ’
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WHEN two-track tapes cafry a single recording extending
to both tracks, the'efd-of-recording point on track 1 is
usually some. minutes”away from the physical end of the
tape, and for convenhience both during recording and during
playback the start-of-recording point on track 2 is at the
same physical location. Thus, both during recording and dur-
ing playback the tape has simply to be turned over to make it
ready for the second track.

Now if copies of such tapes are to be made unattended,
and the first side is allowed to run to the physical end of the
tape, and since tape lengths are not normally exactly the
same, it is not possible to simply turn over the tapes and
start copying the second track. The second track of the
copies would be out of synchronism with the first track by
the difference in tape length. A rather tedious search for the
physical location of the end-of-recording point would ensue,
particularly if several copies are being made simultaneously.

The track monitor has been designed to avoid this by
alerting the operator when the end of the recording (rather
than the end of the reel) has been reached. It contains elec-
tronic circuitry which starts an oscillator 15 seconds after
the last recorded sound has been received from the track.
The 15-second delay ensures that the alarm is not raised
because of intended pauses in the recording.

The oscillator is heard via a built-in loudspeaker when the
selector switch is in the “Alarm’ paosition. in the “Monitor”
position the loudspeaker is connected across the programme
line. There is one programme input and three programme
outputs. This permits three simultaneous dubbings to be
made. The instrument provides a constant 10-ohm load for
the line, whether or not the speaker is used. The programme
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circuit, though routed through the instrument, is not elec-
tronically processed in any way and the box can therefore
serve as programme distributor, and the speaker as monitor,
without being connected to mains power.

The circuit of course can be used in any situation where
the cessation of speed or music on a line (whether radio,
records, tape etc.) needs to be indicated by some kind of
alarm signal.

CIRCUIT DESCRIPTION

The instrument is mains operated and contains a
regulated +24V supply. The full-wave a.c. rectifier and filter
is followed by a Zener referenced series regulator. Diode D9
temperature compensates D5. The values of C1 and C2
were chosen on grounds of adequacy and availability.

The rest of the circuit divides into sensing section and
alarm section, with the relay linking the two. The programme
signal is amplified by TR2, operating at OV gate-to-source
bias. Load resistor R4 is chosen to obtain a quiescent drain
voltage of about 8V, so that a signal swing of up to 6V can
be obtained without clipping the negative excursions. If the
input of TR2 is overdriven, R2 will serve both to limit
the f.e.t. gate current and to prevent any loading of the
programme line. TR2 will in fact frequently be overdriven in
normal operating practice.

The amplified signal is coupled through C3. R5
establishes a OV quiescent level, from which excursions can
go to +0-6 and —5-1V before being clipped by D6. The
negative excursions are detected by D7 and serve to charge
C4 to the negative peak level. This cuts off TR3, and the
relay in its drain circuit opens.
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END OF TRACK 1

START OF TRACK 2
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— ]
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3

Fig. 1. Showing how éopy tracks go out of sync

When no further programme signals arrive, the voltage on
the gate of TR3 drifts back towards OV as C4 discharged
through R6. When the current through the f.e.t. reaches the
relay switching point RLA1 pulls in and activates the alarm
circuit.

The purpose of D6 is to standardise the negative excur-
sions caused by signals of varying amplitudes, so that the
return from cutoff to conduction of TR3 will take about 15
seconds regardless of whether the last recorded passage on
the tape was loud or soft. TR2 must therefore provide at
least a 5V signal swing to reach D6 limiting even on quiet
passages, and will habitually be overdriven of loud passages.
The minimum signal level on the programme line to reach
limiting is 1V peak-to-peak.

The 15 second delay depends not only on the circuit time
constant C4-R6, but also on the gate bias level at which
TR3 provides enough drain current. When changing TR3,
this level is almost bound to be different, and the easiest
way to re-establish the 15-second delay is to change the
circuit time constant.

ALARM SECTION
Turning now to the alarm section, this consists of

oscillator TR4 and speaker driver TR5. The unijunction tran-
sistor fires with about 6V at its emitter and then conducts
heavily, pulling down the voltage on C5 rapidly to 1V, when
the circuit relaxes and C5 charges up again through R7. The
frequency of oscillation is about 700Hz.

The current produced when TR4 switches produces a 5V
spike at R9, which is used to drive the speaker via TR5. The
quiescent interbase current flow in TR4 is so small that
the voltage across R9 is less than 0-6V, and TR5 is con-
sequently non-conducting between spikes.

The advantage of using this spike (rather than the saw-
tooth at C5) can now be seen: because of its very short dura-
tion it requires exceptionally small dissipation in TRS5,
avoiding the use of large transistors (both TR1 and TR5 are
1W types). Another advantage is that this waveform
provides a distinctive, harsh sound which should attract
attention.

Because of the extremely short and heavy current demand
by TR5, with which the regulated supply could not cope,
decoupling has been introduced at TR5 collector, and D8
holds the decoupled voltage at 5V to protect both C6 and
TR5.

c1
B0pF

TR1
BFY 50 )

R13
S2b 00

5-6kfl

, TR2 c3 07
ME 2N 4503

ROGRA

o

PROGR
INPUT
SK1

LIuF 1N4004

RS D6 Cé R6
10k 5.1y 1uF 1oMQ

Cé D8

s
01 uF 150uF [ 5-1v

Fig. 2. Circuit of Sound Monitor
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Fig. 5. Component assembly in double sided p.c.b.

At normal programme levels the speaker volume was
thought to be adequate with a 202 series resistor R12.

No volume control is provided so that the user can
gradually build up a mental picture of what constitutes the
sound of correct playback volume. R13 provides an
equivalent ioad to the line when the switch is in the “Alarm”
position.

CONSTRUCTION
All components except those indicated on the front panel

are mounted on a double-sided printed circuit board. Con-
nections to this board are made via square-pin push-on con-
nectors. The board is held in place by six machine screws
and can be withdrawn for servicing after removing these.

For the dubbing job the output was fed via a single cable
looped to three DIN connectors. A similar cable with ap-
propriate connectors was made for distributing the power
from a single supply to the three recording machines, so that
by turning on or off that power supply all three machines
could be started or stopped simultaneously.

(COMPONENTS . . . ey
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Resistors Diodes :
R1 3.6k D1-D4 1N4004 (4 off)
R2 12kQ D5 BZY88-24 24V Zener
R3 220kQ2 D6 BZY88-5-15-1V Zener
R4 5.6k D7 1N4004
R5 10kQ D8 BZY-5-1 5-1V Zener
R6 10MQ D9 1N914
R7 47k
R8 10k0 Transistors
R9 200
R10 T TR1 BFY50
1A 1kQ TR2 2N4303
Bi%, | AW TR3  2N4392
A13 100 2w TR4 2N4851
A TR5 BFYS50
All }W carbon except where
otherwise stated
Miscellaneous
Capacitors T1-240V pci—15V, 0-2A, 15V, 0-2A . - -
C1 80uF elect, 50V (Stock No. 207—598 R.S. Components) 1 o —
c2 68uF elect. 40V LSI—1W 80 loudspeaker =
C3 47uF elect. 30V S1—Mains d.p.c.o
ca 1uF S2—S.p.co
C5 O-1pF RLA—Reed relay 18-30V 3kQ
i Cc6 150uF 50V (Stock No. 349-002 R.S. components)
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HE electronic metronome described in this article, in

addition to providing the normal variable tempo beat,
can also give emphasised beat at the beginning of each bar
for the common musical time signatures. The tempo of the
metronome can be adjusted from approximately 33 to 220
beats per minute.

CIRCUIT DESCRIPTION

The circuit diagram of the metronome is shown in Fig. 1.
The circuit uses CMOS logic i.c.s in order to minimise
current consumption.

Referring to the circuit diagram, IC1a and b with the
associated circuitry, form the master oscillator which runs at
twice the beat frequency. The frequency of this oscillator is
varied by potentiometer VR1.

IC2 is a resettable 7 stage binary divider. The master
oscillator output is fed to the input of IC2 and the signai
corresponding to the beat speed is taken from the divide by
two output. This is inverted by |IC3d and differentiated by R5
and C5, the short positive pulses so formed, enabling the
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beat osc1|la§6r ‘{cotmprising IC3a and b with C4 and R7). The
negative pq)sesﬁclipped by the internal protection cir-
cuitry of IC3¢ 7

The outpub/Gfthisoscillator when enabled, is a short burst
of pulses, the dy gtion of this pulse train and its frequency
being chosen to,give a realistic sounding beat. This beat is
fed via R4 to the output stage, which consists of a double
emitter follower (TR1 and TR2), driving the loudspeaker.

When the beatfoscillator is disabled, the output is high
which biases TR}} 4nd TR2 off, thus minimising current
drain.

EMPHASISED B'EAJ'

For the unemphasised beat the output from |C3c is high.
D2 therefore condu'cts and so VR2 with D2 forms a poten-
tial divider with R4r,191 the negative going portions of the
beat waveforms fdd,‘)jo TR1. The strength of the un-
emphasised beat cart  thus be adjusted by VR2.

The divide by four, d§ht sixteen and thirty-two outputs of
IC2 are selected by shpmhes S1a-and b, and then fed to the
two inputs of the nang gate |C1c. The output of this is inver-
ted by 1C1d and fed t§ Ihe reset input of the divider. This is
reset when the nu ' of beats selected by S1 have
occurred. R2 and C2 delay the resetting long enough for C3
to be charged via D1, by the reset pulse. C3 and R3 form a
hold circuit which keeﬁ:tbe input of IC3a high for a short
time after the divider has leen reset. IC3c output is inverted
and so is low for this tumcg.fherefore D2 does not conduct.

The amplitude of the burst of oscillation fed to TR1
corresponding to the rege},fbeat is greater than the other
beats because VR2 has switched out of circuit. This is
the emphasised beat. Th ider is reset on this beat, and
begins to count again to qﬁhext emphasised beat where it
is again reset. J oy

7
The prototype Metronome | housed in a sloping metal
case and powered by a 9 volt battery. The Time

Signature control ranges ’bno to twelve beats to the

bar.
%
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1{up RESET
1C2
+2 +4 +8 +16 +32
[ n[g 6] S
10 LS
+9v
R6
5600
lSZa
1% 1
) [} ¢———06
6 1c2 c7 : 05
LI0pF] | 3
10pF 7 » T i o0 R
-
1% % B .g” I wnot 1
b — TRANSISTOR CONNECTIONS
1c1 (%] i
D3 I | 1C1.1C3-CD 4011 b b
51V A 1C2 - CD4O24
8zv88 7 v _: 43 1C3d % c i L
. e
{ ! 2N 4058 2N1132
s2p |12 . BOTTOM VIEW

Fig. 1. Full circuit diagram of the Metronome

COMPONENTS . ..
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LS1&S2a A method of mounting miniature
R e loudspeakers which have no fastening
l " lugs, is to fix four 6BA screw and nut

- I ™ assemblies around its perimeter so that

they each clamp a 6BA solder tag. The

soldering portion of these tags can
R7 \ then be pointed inwards and bent so as
0
e l@

o - to captivate the loudspeaker

+
l énz A simple battery clip can be made to
hold the PP8, using a strip of
R3 t aluminium about 25mm wide, drilled to
+ give a 4BA fixing hole, and then formed
bm around the battery by hand

C1

Ve o Virtually any type of case will suffice to
: house the Metronome, but a sloping
L front panel will be found to have more

‘ ‘ appeoal
Stapost S1a  Sib Slg
Sibpost wiper wiper pos 1284
S1b
pos.4,546 a5 3
1a
S2b S1p 9
pos 246 pos3, 549
{ov ) pos 9812 S1b
pos 243

Fig. 2. Stripboard layout shown actual size

6BA
SOLDER TAGS

Fig. 3. Switch wiring diagram. The tag
numbers refer to the beats per bar
positions in order to relate to Figs. 1
and 2

IC2pin 11

Sla water

IC2pins

1C2 pin6 a 12

1IC2ping —_——

OV VEROBOARD
S1b water

ICic pinB

VIEWED FROM FRONT OF SWITCH
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Hotionoms st

VR1 setting
(beats per minute) Name
— Largo
70 — Adagio

90 — Andante
115 — Moderato
144 — Allegro
188 — Presto

SUPPLY ARRANGEMENT

The supply to IC1 and IC2 are stabilised by D3 to keep the
master oscillator stable. IC3 is supplied direct from the bat-
tery as its outputs have to swing over a larger range than the
outputs of the other i.c.s. The circuit is powered from a 9V
PP6 battery. The current drawn from it depends on the
tempo at which the metronome is running, but is normally
below 5mA.

Position 1 of the multiway switch gives a beat of one
strength only, the inputs of IC1c being grounded to obtain
this.

CONSTRUCTION

The circuit was assembled on 0-1 inch matrix stripboard
and the layout is shown in Fig. 2. The inputs of the i.c.s used
are protected by diodes, but the normal precautions taken
with MOS devices should be observed to be on the safe side.

The metronome was housed in a small sloping fronted
instrument case and the front panel labelled with dry
transfer labels. A number of small holes were drilled in the
case in front of the speaker.

The wiring of the multi way switch wafers is shown in Fig.
3. and if wired as shown, give minimum tempo in the fully
anti-clockwise position. The metronome can be catibrated
using a stopwatch or the second hand of a watch. *

BOOK
REVIEW

MASTER IN-CAR ENTERTAINMENT
By Vivian Capel
Published by Newnes Technical Books.
122 pages, 135 x 215mm. Price £2.50.

SHOULD anyone consider installing an in-car music system, who is
not a hi-fi or electronics “whizz-kid™ as such, they would find this
book most useful. The explanations throughout are very
understandable to the non-technical mind. Coverage of the various
options for entertainment source is comprehensive, and would assist a
quick decision on which type of radio or tape machine to use if you
were in doubt.

With hints and tips on both installation and fault finding, and
methods of identifying and curing interference, the d.i.y. car improver
could be saved considerable “aggro” by consulting this book. It is all
easy to follow, and the use of spot-colour has enhanced the simplicity of
electronic and mechanical diagrams.

Chapters are: The Car Equipment Scene, Mono Stereo Or Quad?,
Mobile Tape Players, The Cartridge Player, The Cassette Player,
Cassette Or Cartridge?, Car Radios, Car Antennas, Interference
Suppression, Installing The System, and Trouble Shooting.

In Chapter 9 the author suggests that interference due to static in the
bodywork can be identified by coasting down a hill with the engine
switched off. I would imagine that this practice, along with the driver’s
concentration on interference coming from his new hi-fi installation,
could well result in some sound effects far more realistic and convincing
than any stereo or quad system might produce! M.A.
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A Volume of
Practical Know-
how

... can be made using these new-look self binders for
PRACTICAL ELECTRONICS to become your most
valuabte source of reference. With the Easi-Binder
curreht copies can be inserted as they are received,
without waiting for the completion of twelve issues.
They are attractively made with the title blocked in
gold on the spine with the current (or last) volume
number and year. For any previous volume numbers,
please advise year and volume and a separate set of
gold transfer figures will be supplied.

At £2-85 inc. VAT and postage (£3-45 overseas) they
are obtainable from:

bressaeneCassrarsunas o e R TANrEs SRR ETYRANSORO DR e D

Post Sales Department, IPC Magazines Ltd.
Lavington House, 25 Lavington Street
London SE1 OPF

! enclose P.O./cheque value . ... ...... for...... binders at
£2.85 each (£3.-45 overseas) for Practical Electronics

Vol. No’s. . . ...
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MOST microprocessors that are suitable for amateur use
need data input in the form of an eight bit binary word
and hexadecimal characters form a convenient way of
handling such data.

The keyboard described here provides an eight bit binary
word by pressing two keys in succession. Pressing the first
key lights up one of the “byte” l.e.d.s (this is a reminder that
another key has yet to be pressed for the full code). At the
same time, the binary code corresponding to that character
appears in the four left-hand l.e.d.s {H, G, F, E). Each lit l.e.d.
represents a "'1”. Pressing another key puts the binary code
for that character into the four right-hand l.e.d.s (D, C, B, A).
The second byte l.e.d. now lights, indicating that the full
eight bit word is assembled, and a signal is sent to the
microprocessor that the data is ready. At any time, the data
word can be set to all noughts by pressing the “Clear” key,
or by a signal from the microprocessor itself.

This type of keyboard is much simpler to build than a full
ASCIll keyboard, and it is just as effective if programs are
written in machine code.

There are i.c.s available specially developed to do this job,
but they are expensive, and they certainly don’t crop up in
the amateur’s stock of i.c.s, or in scrap computer boards.

This project was designed to use common i.c.s and the
matrix diodes can be any silicon type. The ones used in the
prototype came from an untested lot of 100 for 60p,
advertised as “similar to 1N914”. About 90 per cent of
these were found to be good.

Power supply for the keyboard is standard TTL 5V at
about 150mA (all l.e.d.s lit).

SETTING THE CODE

" The full circuit is shown in Fig. 1. To help in identification,
each pin of an i.c. is labelled with two numbers separated by
a hyphen. Thus 1IC7-10 means pin 10 of IC7.

1014

We can follow the operation of the keyboard by taking an
example. Suppose we have a SC/MP microprocessor, and
we wish to enter the code for “Load the accumulator”. This
is 1100 0100 in binary, or C4 in hexadecimal. Before any
key is pressed, both data bistables {IC8) are in the reset
state, so IC8-8 is at logic “1". This prepares the four gates
of IC1 for a key being pressed. Suppose key “C” is now
pressed. Lines ¢, d, and K go to logic “1"”, so NAND gate
outputs IC1-3 and IC1-6 becomes logic “0".

The 0" on IC1-3 sets IC3—-3 bistable output to logic 1",
and the “0” on IC1-6 sets IC3—6 to logic “1". L.e.d.s G and
H light, so setting up the left hand byte (1100).

Line K (now at logic “1” remember) charges C1 through
R1, so the Schmitt trigger input IC7-5 arrives at logic 1"
level, and IC7—-6 goes to logic “0". This has no effect on the
clock inputs of IC8 data bistables—they need a positive
going edge.

However, when the key is released after setting up the
first byte, there is a short delay while C1 discharges (about
10 milliseconds), then IC7-5 returns to logic “0”. 1IC7-6
therefore goes to logic 1", and clocks IC8 bistables. 1C8-9
changes to logic “1”, but IC8-5 stays at “O” because its
data input IC8-2 is at logic “0” when the clock pulse occurs.
The “1” on IC8-9 prepares the gates of IC2 for the next key
being pressed. The first “byte” L.e.d. is now lit.

Now, key “4" is pressed. This raises lines c and K to logic
1", 1C2-3 becomes logic ‘0", so changing bistable output
1C5-3 to logic “1”, and l.e.d. C lights. The right hand byte is
now set up (0100), and the full eight bit binary code is
displayed in the l.e.d.s.

When the key is released, IC7-5 drops to logic 0" level,
so IC7—-6 rises to -logic “1”. This clocks the upper data
bistable of IC8, so that IC8—5 now rises to logic 1" (its data
input is at “1” level). The second "'byte” l.e.d. now lights, and
the output of IC8-5 also provides a signal to the
microprocessor that the keyboard data is “ready”.

Practical Electronics  September 1978




IC1-1C6 7400
1C7 - 7413 L Vce 14 -Gnd 7
ice- 7478

FLAG

5]
L
o
©

A

R9 I1C8a IC8b
R

1k

D51-60
TiL209) -

s, 1C7a

ke
@

L

1000

[
~

b4

1

w

&
‘?O"

1

i
LU
s P P

g
o

2z og
b
hYEN

=2
L{

MATRIX
DIODES
{D1-D48}
1INS1S

2

g
]

LN

]

H
1

e
s

w

L
i

y

] -
EX
o
INENENEAENENENEY

MK 8OO O s %y

N
=~

2
f

y

n
w

2
{

1

n
~

3
|
.

————— =] R7 EXT.
RESET

050
L700 28

o Ll
=
P‘{;m Lo
5 %"
o n

Fig. 1. Keyboard electronics

Practical Electronics  September 1978 1015




The eight data bits, and their complements if required, are
available to the microprocessor from the outputs of IC3, IC4,
IC5, and IC6.

RESET
The "Reset” line shown in Fig. 1 is connected to the reset

inputs of all bistables. If this line is pulled down to near OV,

all bistables will be reset. This must be done before another

word is set up. There are three ways in which this can

happen:
(1) Keyboard reset.—This is simple-——the “Clear” key
is pressed, which earths the reset line.
(2) Microprocessor controlled—A logic “0” from
the microprocessor to the “External reset” line does the
same job as pressing “Clear”. The diode D2 (a
germanium diode for low volts drop) prevents the
“External reset’ line being pulled down when “Clear” is
pressed. Note that the external reset line is resetting 10
i.c.s, so the reset signal from the microprocessor must
come from a device capable of doing this. A normal TTL
gate has a fan-out of 10, so this is no problem.
(3) Automatic reset—If nothing deliberate is done to
clear the keyboard before another data word is entered,
the previous data will be cleared automatically at the
instant another key is pressed. Any key being pressed
will raise line K to logic “1". IC7-8 falls to logic “0",
and takes the reset line down to logic “0". All bistables
reset, and |IC8-5 goes to logic “0". IC7-9 also goes to
logic "0, so closing that gate. Keeping the key down
has no further effect on the reset circuit.

All this takes only a few milliseconds, so, while the
key is still pressed, the left hand four bits of the new
code are set into IC3 and IC4. Pressing another key
sets up the remainder of the new data word. Using this
facility, and some cunning program writing, data can be
put into memory simply by pressing two consecutive

keys

GMPDNENTS via s

Resistors ’
R1 100Q
R2 4700
R3 2700
R4-R7 47010 (4 off)
R8-R9 1kQ (2 off)
R10-R19 3300 {10 off)
Capacitors
c1-C2 10pF elect. 10V (2 off)
c3 0-1puF
Diodes
D1-D48 1N914 {any general purpose silicon) (48 off)

D49-D50 AA120 (2 off)

Integrated Circuits

1C1-1C6 7400 (6 off)

1C7 7413

IC8 7478
Keyboard

S$1-S17 S.p.s.t. push-to-make keyboard switches {17 off)

A doublé blank cap can be obtained for the “Clear” key
{R.S. Components)
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Lifting a copper strip with iron and pliers
CONSTRUCTION

Veroboard is a convenient way of making the diode
matrix, so the same board is used for the remainder of the
circuit.

Cut a piece of 0-1 matrix Veroboard, 40 holes by 34, with
the copper strips running across the long dimension.
Remove four of the strips, as illustrated. This is done by
heating the strip with a soldering iron, lifting the strip gently
with pliers, and running the iron ahead of the point where
the strip is lifting (see photo). Cut the copper tracks, as
shown in the illustration, with a gin drill.
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Component
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire

Fig. 2. Identification of
rows on the circuit
board for the wiring
schedule. Copper cuts
for the i.c.s are also

shown
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1IC1-6

IC1-8
IC1-9
IC1-11
IC1-12
IC1-14
1C2-1
1C2-2
1C2-3

Wiring Schedule—Circuit Board

[ EREEEXEREN] % 8 60606060959 0050060608 0060606080800

i ® e 0 0 08 0o LN ) [ XN R E A E N E R R EE R A EERE A E N ]

® 06 068608 05600060608 08GO
s AR AN AT e R ey G RSN

IR R R R E E Y S S R R

* *
DR OO R R R R E R R RN
°

From To Component From To
Row ¢ Wire IC7-12 IC7-13
iC1-5 Wire IC5-7 Earth
1C3-2 Wire IC5-10 Reset row
Row d Wire 1C5-13 1IC5-10
IC8-8 Wire 1C5-14 5V row
IC3-5 Wire 1C6-1 IC6-11
Earth Wire IC6-4 1C6-8
1C4-2 Wire 1C6-7 Earth
Row a Wire 1C6-10 Reset row
1C4-5 Wire 1C6-13 1C6-10
Row b Wire 1C6-14 5V row
5V row Wire IC7-1 IC7-2
1C1-1 Wire 1C7-2 IC7-4
1C2-5 Wire IC7-6 1C8-3
1C5-2 Wire 1C7-7 Earth
1IC1-4 Wire 1C7-9 J row
1C8-9 Wire IC7-14 5V row
1C5-5 Wire 1C8-1 1C8-13
Earth Wire 1C8-2 1C8-9
1C6-2 Wire 1C8-3 IC8-11
IC1-9 Wire 1IC8-7 Earth
1C6-5 Wire 1C8-13 Reset row
1IC1-12 Wire 1C8-14 5V row
5V row R1 (100€2) K row 1IC7-5
IC3-11 R2 {47042) IC7-5 Earth
1C3-8 R3 (270Q) 1IC8-5 J row
Earth R4 (470} d row Earth
1C3-13 R5 (470) c row Earth
Reset row R6 (47082) b row Earth
5V row R7 (470 arow Earth
1C4-11 R8 (1k£2) 1C8-12 5V row
1C4-8 R9 (1kQ) IC7-1 5V row
Earth C1 (10uF) 1C7-5 (pos) Earth (neg)
1C4-13 C2 (10uF) J rows {pos) Earth (neg)
Reset row C3 {0-1uF) 5V row Earth
5V row D1 (germanium) IC7-8 Reset row
IC5-11 D2 (germanium)  Reset row Ext. reset row
1C4-8 Wire Earth (upper) Earth {lower)
IC7-12 Wire Reset {(upper) Reset {lower)

c
b
a

s00 000060000000 ese o —— K

L]
o
L
D r F|
0 P ° ® ® °® e
[0 3 03 I S IC7 m____Reset
* e . 3 3. XK o ol o @ ® 6 o
'_o-f- [ [ . ® o * & ® o e & e & o
® ohe o o D ofile o o offo oo o o6 000
. ® . D oo o > eJo ol e o 00 60 -
(X)) 0 . “ e 65 ¢ © #he o oo e & x|
. & LA} L] L] > eL8 . * e » - * L |
[ L3 D J . L) ® & * » LI ]
o e's 0 o e . ® 4 0000060600000 o e 56 o ® & w Earth
® e 000 - €0 00000000000 REAOOB00 (3.
OO 0 0 3 6060606006060 60a06060060e0600 Ext.Reset
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Fig. 3. Showing the
connection
matrix diodes and i.c.s

1018

Component From To
Wire Key C “0" column
Wire Key 1 “1" column
Wire Key 2 “2" column
Wire Key 3 3" column
Wire Key 4 “4" column
Wire Key & 5" column
Wire Key 6 6" column
Wire Key 7 “7" column
Wire Key 8 “8" column
Wire Key 9 “9" column
Wire Key A “A” column
Wire Key B “B” column
Wire Key C “C"” column
Wire Key O “D* column
Wire Key E “E” column
Wire Key F “F" column
Wire Key “‘Clear” Reset row
Wire 5V row Keys "0 to “F"
{one side of each)
Wire Earth “Clear" key (other
side)
Wire Pad A 1C6-3
Wire Pad B 1C6-6
Wire Pad C 1C5-3
Wire Pad O IC5-6
Wire Pad E 1C4-3
Wire Pad F 1C4-6
Wire Pad G 1C3-3
Wire Pad H 1C3--6
Wire Pad B1 1C2-13
Wire Pad B2 1C8-5
01 2 3 5 6 7
ad < B - L ] = *
* [ ] - ol [ ]
* L ] - [ ]
- L) L] *
* L] L]
® L)
*
®

of the

Wiring Scheduls—Keys and l.a.d.s

Component From To

R10 {3301}] Pad H l.e.d. H {pos)
R11 {330€1) Pad G l.e.d. G {pos}
R12 {3300} Pad F l.e.d. F {pos)
R13 (33001} Pad E l.e.d. E (pos)
R14 {330¢} Pad D l.e.d. D (pos}
R15 {3300} Pad C l.e.d. C {pos}
R16 (330€) Pad B l.e.d. B {pos)
R17 (33012) Pad A l.e.d. A {pos}
R18 (330} Pad B1 l.e.d. B1 (pos)
R19 (330} Pad B2 l.e.d. B2 (pos)
Wire Case earth Cct. board earth

Conmnections of a 16 pin plug
{mating 10 microprocessor)

pin 1——bit 4 {least significant)

pin 2——bitB
pin 3—bitT
pin 4——bitD
pin 5——bitE

pin 6——bitF

pin 7—bit G

pin 8——bit H {mos: significant)
pin 9———common earth

pin 10 interrupt key

pin 11———go xgy

pin 12 res3t key

pin 13 run/program key

pin 14 res2t line from microprocessor
pin 15 keyboard f g to microprocessor

pin 16——5V supply

B Y RaN-89 00 @

® &0 00000 00

Earth

i Ext.Reset
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Main board prototype showing
component layout and surface
wiring. Note that the copper tracks
of the two boards for the diode
matrix are at right angles and the
diodes are mounted diagonally so
that each diode wire passes through
the copper strip of only one board

Mount the ten l.e.d.s by gluing them with Araldite into the
holes in the top panel, so that they just project above the
surface. When the glue has set, connect each l.e.d. negative
wire to the earth strip on the inside of the back panel. Con-
nect the positive wires to the appropriate pad on the same
panel.

Now follow the wiring schedule again, connecting the ten
l.e.d. resistors, and the keyswitches, to the circuit board.
Connect power and output wires. Mount the circuit board to
the base panel, using 8 BA screws and insulating spacers.
Take the power and output wires, plus eight wires from the
unallocated keys, through the hole in the back panel.

TESTING

When power is first applied to the keyboard, a random
display will probably appear. Press ““Clear”, and then a single
key. One “byte” lamp should light, and the l.e.dss H to E
should display the chosen code. Press a second key, and
l.e.d.s D to A should respond to that code. Check that both
“byte’’ |.e.d.s are now lit.

A quick check on all l.e.d.s can be made by keying in "FF",
which lights them all. Now test each key methodically, in-
cluding the “Clear” key, which should always extinguish all

l.e.d.s. One can assume that if the correct code appears in

the display, it will also be presented to the microprocessor.

The design has been checked for repeatability, by building
a second unit, which worked first time power was applied.
Compatibility with the requirements of a microprocessor
was checked by using the keyboard to input data to a
Motorola 6800 evaluation kit.

KEYSWITCHES

The keyswitches used came from a desk calculator
keyboard, sold for 50p, but supplies of these in the surplus
shops is very spasmodic, so it is a case of scanning current
advertising. The front panel dimensions given suit a
keyswitch no larger than #in square. Radiospares list a
keyboard switch which measures less than §in square, and
this would be suitable in this design, though more expensive.

A useful.feature of the design of this project is that it
needs only a simple “make” contact for each key.
Sophisticated low contact bounce doubie throw switches
are not needed, so there is scope for personal ingenuity,
even if the resulting keyswitch is electrically rather crude.

Prepare another board, 34 holes by 10, with the copper
strips running across the short dimension. Remove alternate
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strips, giving the pattern shown. Glue this board face to face
with the larger board, with the copper strips at right angles.
Use pins passing thiough both boards in two places to keep
the holes in alignment until the glue sets. The relative posi-
tions of the two boards can be seen in the photo.

Next, mount the matrix diodes on the copper side of the
smaller board, in the pattern shown. Each diode has its
anode connected ta a hole in a copper strip of the smaller
board, and its cathode is taken through holes in both boards,
to row a, b, ¢, d, or K of the larger board. When wiring the
diodes of row K, leave the anode wires projecting about }in
beyond the board. These will serve as pins to which the
wires to the keybcard are attached.

Solder the i.c.s in position, with the locator of each
towards the matrix. Now follow the Wiring Schedule to com-
plete the assembly of the board.
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BP 1509 212 |

The Federal Communications
Commission in the USA is currently
considering which of five rival systems
should be adopted to provide the option for
‘stereo transmissions on the AM (amplitude
modutation) medium and long wave bands.

The five systems originate’ from Belar,
Harris, Magnavox, Motorola and Leonard
Kahn, a pioneering inventor in this field.

Kahn's system is favoured in some
quarters because he claims that it enables
anyone owning two existing AM mono sets
to receive stereo without the need to
purchase any additional equipment.

Doubtless with an eye to the likely
adoption by the UK of whatever AM system
is chosen by the FCC, Kahn has over recent
years been busily patenting his ideas in the

Copies of Patents can be obtained from :

the Patent Office Sales, St. Mary Cray, Orpington, Kent

Optionally an infrasonic frequency {eg.
15Hz) is also impressed on the carrier to
provide a switching signal for receivers
equipped to decode stereo. Kahn suggests
that for mono compatibility with existing
radio receivers the transmitted signals
should have the carrier wave envelope
modulated by the stereo sum signal {L + R}
and phase modulated by the difference
signal (L — R). Existing sets receive only L +
R and reproduce a mono sum signal; sets
equipped with a stereo decoder matrix L +
R and L — R to reproduce L and R as a
stereo pair.

In Kahn's most recent patent he
proposes a modified means of phase
modulating the carrier with the difference
signal. The claim is that, by phase
modulating the carrier with a stereo
difference signal formed from L—R
fundamental, together with added second
harmonic content varying in amplitude as a
square law function of the fundamental,

Price 95p each

stage. To develop the phase modulation
components for the carrier the L and R
signals are also fed to a difference circuit
28 and a +45° phase shift imparted to one
fraction of the output. This signal now
serves as the fundamental phase
modulation component and is fed to sum
circuit 36.

Further output fractions of the difference
circuit 28 are fed. to frequency doublers 46
and 48 and the harmonic outputs of these
doublers routed to difference circuit 54. The
frequency doubled difference output passes
through a level squarer formed by a variable
gain amplifier 58, controlled by a fraction of
the fundamental component tapped off
ahead of sum circuit 36.

The VGA feeds sum circuit 36 of which
the output is supplied via a time delay to
the transmitter for phase modulation of the
carrier.

o

/5K N
I8C L.{ ) 7

~ &8

-

If Kahn’s system is chosen by the FCC,
these and the American equivalent patents
could quite conceivably make Kahn a
millionaire.

The basic concept as protected by BP
970 051 is that of modulating the
transmitted carrier wave so that the stereo
related intelligence appears as respective
upper and lower sidebands.

reception compatibility is further improved.

gz Most important Kahn suggests that, with

such modulation, stereo may be received by
listeners owning two conventional mono
AM sets. One set is off-tuned slightly above
the carrier and the other slightly below the
carrier to provide combined reception in the
stereophonic mode.

The figure shows the transmitter encoder.
Left and right signals (L and R) are summed
at 12 and, with the addition of a —45°
phase shift, the sum signal used without
further treatment to amplitude modulate
the transmitted carrier. The 15Hz stereo
switching tone may ailso be added at this

UK (BPs 970 051, 1 119 333 and most - 94\_1____1 25
ecently 1509 212). 4 S5HA ~
e 1508 12 » [£__@ = 7
CoMsTANT LA ol
ZPE eFIro AREQueney | |\ RET| Lo
L -/ DOUBLER I & é,; 1
< — ' 2
(c5HHe) o % @ 50 a’é‘l/w 70 A7y & *
— | o — I [ Lz |\ smass| ) [ Rerg
% | s 75 | VoA = < pszyLT #oD [
Yy ) ‘ ! | . L—,—
52 &L &g 72 2
| @557z é y e ‘}4 ST T L," - @ Z
oGk % ves
£ — il A
; Lo = se) FAASE MODULATED ,’
. 5 A5 CARRIER WAVE — i
at : ¥ S S 7O XMTR
g + 05‘)-/,5f 4/;,&%?%/\/ When the L and R signals are equal and
OF X172 in phase {i.e. the audio signal input is mono)

the L — R signal is zero and the gain of VGA
58 is zero. However when maximum stereo
information is present, eg. when L is high
and R is zero, the VGA is at maximum.

When L and R are present and in phase
but L is at full amplitude and R at half
amplitude the gain of VGA is reduced to
limit the second harmonic component.

It follows that when stereo information is
present the phase modulating component
is composed not only of the fundamental of
the stereo difference signal but also a
controlled amount of frequency doubled
difference signal, the level of the latter
being a square law function of the
fundamental.
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U.K. RETURN OF POST MAIL ORDER SERVICE also WORLDWIDE EXPORT SERVICE

R.C.S. 10 WATT
AMPLIFIER KIT

This kit 18 suitable for record players, tape play back. guitars,
electronic instruments or small P A, systems. Two versions are
available. The mono kit uses 13 semiconductors. The stereo kit
uses 22 semiconductors. Bothr kits have printed front panet and
volume. bass and treble controis. Spec. 10W output into 8 ohms,
7W into 15 ohms. Response 20c/s to 30kc/s,

input 100M.V. high imp. Size 94 x 3 x 2in. A/C mains operated.
Mono Stereo post

weo £12.50 ¥ £20

Easy to buiid Full instructions supplied

ELAC SPEAKER
10 inch £4.50

Twin cone. Large ceramic
magnet 50-16,000 c/s.

Bass resonance 55 c/s. 10W.
8 ohm impedance.

RCS STEREO PRE-AMP KIT, All parts to build this pre-amp,
Inputs for high, medium or low imp. per channel, with volume
control and P.C. Board. Can be ganged to make multi-way mixers,

£2.95 Post3sp
MAINS TRANSFORMERS aLLPosT 75p each
250-0-250V 70mA. 6 3. 2A £3-45
250-0-250 80mA. 6:3V 3 5A. 6 3V 1A or 5V 2A £4-60
350-0-350 80mA, 6-3V 3 5A. 6 3V 1A or 5V 24 £5.80
300-0-300 120mA 2 x 6.3V 2A C.T . 6 3V 2A £2.50
220V 45mA, 6:3V 2A M £1.75
HEATER TRANS. 63V 3A £1-45. £1-00
GENERAL PURPOSE LOW VOLTAGE. Tappod outputs at
2A 3,4,5 6, 8,9, 10, 12, 15, 18, 24 and 30V £5-30
1A, 6, 8, 10, 12, 16, 10, 20, 24, 30, 36, 40, 48, 60 £5-30
246, 8 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 ‘50
3AT6/8.10. 12,16, 18 20, 24 30 3. 40 8. 80 £11.00
6.8, 10, 12, 16, 1B, 20, 24, 30, 36, 40, 40 £14.50

5A,
5,8, 10, 16V A €2, 12V 100mA £1, 12V SOOmA £1.

12V 750mA £1.30. 40V 2A lapped 10V or 30V £2.95.
20V 2A £2.40V 2A £2.95, 30V A 34V 2A ct. £3.75.
2 x 18V 6A £9. 12-0-12V 2 a; 2.95.

20-0-20vV 1A £2.95. 30V 1 AEZ 75.20V 1A £2.20.
9V 3 amp £2.75. 60V, 40V. 20V or 20-0-20V, 1A £3.50,
30-0-30 2A £7. 9V 250mA £1.30.

AUTO TRANSFORMERS. 115V to 230V or 230V to 115V
150W £5; 250W £6; 400W £7; 500W £8.

CHARGER TRANSFORMERS Input 200/250V for 6 or 12V
1{A £2.75; 4A £5.20,

FULL WAVE BRIDGE CHARGER RECTIFIERS" 6 or 12V outputs
1A 40p; 2A 55p; 4A 95p, HALF WAVE 12V 1A 25p,

GOODMAN'S COMPACT 12in
BASS WOOFER

Standard 12in diameter fixing with cut sides
104in square 14,000 gauss magnet. 30 watt
r.m.s. 4 ohm unpodnnce Bass resonanca k]
cps. Frequency respo 30-8,000 c.ps.
£10.95 each. Post £1.00. 20 Watt model £9.. 95

10 WATT PER CHANNEL STEREO AMPLIFIER

In chassis form. A.C. mains operated. Volums,
balance, treble and bass slider controls.
Pick up and tape inputs. Recording output. Socket.
Front panel size: 163 x 14in.

Chassis size: 13 x 15in. Bargain £1 8'50 Post 50p

HEATING ELEMENTS warer TN

Size 10§ ~ 8; ~ yn Operating voltage 200/250V ac 250W

approx Suitable for Heating Pads. Food Warmers, Convector

Heaters etc Must be clamped between two sheets of metal or

asbestos  oNLy 40P EACH (FOUR FOR £1-50)
ALL POST PAID—Discounts for quantity

E.M.I. 13} x 8in
SPEAKER SALE!

With tweeter. And crossover.

10W Model £7-95

State 4 or 8 ohm. Post 45p

15W mode! £10-50

8 ohms Post 65p

20W model £11-50

State 8 or 15 ohms. Post 75p

TEAK VENEER Hi-FI SPEAKER CABINETS
MODEL “A” 20 x 13 x 12in.

For 12in. dia. or 10in. speaker.
INlustrated 14.50 Post£1.60
MODEL “B" BOOKSHELF

For 13 x 8in. EMI

Loudspeakers. £8.50 Post £1
R.C.S. BOOKSHELF complete with
speakers. Size 14 x 9 x 6in. approx.
Response 50 to 14,000 cps

12 watt rms 8 chms £19 pair Post £1.60
ACQUSTIC WADDING 18in. wide, 20p ft.

MONO PRE-AMPLIFIER

A mains operated solid state pre-amplifier unit designed
{0 compliment amplifiers without low level phono and tape
input stages. This free standing cabinet incorporates
circuitry for automatic R.|.A.A. equalisation on magnetic
phono input and N.A.B. equalisation for tape heads. Power
ON/OFF, PHONO/TAPE switches and pilot lamp are on
the front panel; phono socket

input and output are rear

tocated. AC mains 240V.

Size 6 x 33 x 2in.

£4.50 ea. - 2 for £8.

Post 50p.

BAKER MAJOR 12 INCH £16.88

Post £1 00
30-14,500 c/s. 12in double cone, woofer
and tweeter cone together with a BAKER
ceramic magnet assembly having a flux
density of 14,000 gauss and a total thux
of 145,000 Maxwells. Bass resonance
40 c/s. Rated 25W.
NOTE: 4 or 8 or 16 ohms available.

Module kit, 30-17,000 c/s with tweeter,
crossover, baffle, 19 x 124in, £20 52

instructions. As iliustrated.
Please state 4 or o or 16 ohms. Post £1 60

“BIG SOUND”’
BAKER SPEAKERS

Robustly constructed to stand up to long
periods of electronic power. As used by leading
groups and discos Usetul response 30-13.000
¢/s Bass Resonance 55 ¢/s

GROUP ‘25"

12in QW
4, 8 or 16 ohms.

£12.96

Post £1
GROUP ‘35" g
475 o7 %6 onme. £15.12
GROUP 50/12in
Sioreomswin  £22 68
aluminium presence dome. - .t1 e
GROUP 50/15in
S'or 16 ohms. £28.08
Post £1 60

Disco, Group + PA Cablinets In stock. Send for
Leafiet. Cabinet Fittin andles, Corners,
Feet, Covering Mater| in stock,

BAKER 150 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

Ideal for Groups. Disco. P A and Musical Instruments 4 inputs
speech and music 4 way mixing Output

4/8/16 chm. a.c. Mains 240V. Carr

Separate treble and bass controls. £8 © 50
NEW “‘DISCO 100 WATT"”’ £59
ALL TRANSISTOR AMPLIFIER Carr £1

2 nputs. 4 outputs separate volume treble and bass controis. Ideal
disco or slave amphifier chassis Made by Jennings

R.C.S. SOUND TO LIGHT DISPLAY MK Il
Complete kit of parts with R,C.S. printed circuit. Three
1000W channels. Will operate from 20mV signal source.
CABINET extra £4. KIT=£17.00

GOODMANS CONE TWEETER

" 18,000 c/s. 25W 8 ohm. prce £3- 25 -

3 WAY CROSSOVER WITH TREBLE & MID RANGE
CONTROLS. 50 WATT. £6 POST £1.

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

Protessional model. Four inputs Treble. Bass, Master Volume
Controts. Ideal disco, PA or groups. S.AE for £94
details. 5 speaker outputs 3 or 8 or 15 ohm 100V line to

order Suitable carrying case £16-50, plus €2 50 carr

ROBUST BLACK PLASTIC BOX
Size 6} x 3} x 2in with brushed aluminium
facia. ldeal for constructional projects.

£1-50

Post 30p

Low VOLTAGE ELECTROLYTICS

2. 16. 25. 30, 50. 100. 200mF 15V 10p. 500mF 12V 15p;
zsv zop. sov 30p. 1000mF 12V 17p; 25V 38p; 50V &7p; 100V 70p.
2000mF 6V 25pi 25V 420, 2500 50v szp. 3000mMF 25V 47p;
50V 8Sp. 3900mF 100V £1-60. 4700mF 63V L 5000mF 6V 25p:
12V 42p; 25V 75p; 35V BSp; 5600mF 76V £1.60; |200/7ev 80p,

HIGH VOLTAGE ELECTROLYTICS

8/350v 22p 8+8/450V 50p 50+50/300V 50p
16/350V 30p 8+16/450V 50p 32+32/450V 75p
32/500v 75p 16+16/450V S0p 100+100/275V 65p
50/350V 50p 32+32/350V 50p 150+200/275v 70p

R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS

All parts and instructions with Zener diode. £2 N 95
printed circunt rectifiers and double wound
mans transtormer (nput 200/240V a.c. Qutput Post 45p
voltages availabie 6 or 7-5 or 9 or 12V d.c. up to 100mA or less.
Size 3 » 2} x 13in. Please state voltage required

gsp Post 30p

ELECTRO MAGNETIC

PENDULUM MECHANISM i

1-5V d.c operaton over 300 hours continuous on SP2 battery, fully
adjustable swing and speed Ideal displays, teaching slectro

magnetism or for metronome. strobe. etc.

BSR AUTOCHANGER

Plays 12in, 10in or 7in records Auto or
Manual. A high quality unit backed by
BSR reliability with 12 months
guarantee. a.c. 200/250V. Size 13}
11pin. Above motor board 3¢in. Below
motor board 24

With STEREO/MONO CARTRIDGE £912.95 Al Post 75p
Single Player version £15.60

BSR P128 with Magnetic Cartridge
GARRARD AUTOCHANGER plays all records  £14.96
BSR P163 BELT DRIVE DECK, less cartndge £27.50
GARRARD AP76 Single Player less cartridge £27.50

BSR DE LUXE AUTOCHANGER

Features balanced arm. Cueing device,
stylus pressure gauge. 3 speed - plays
all size records. Fitted with stereo
ceramic cartridge. Size:

£24-50

13 x 12in8. Post €1 £17.50
Or with Sonotone V100
magnetic cartridge 221 '50

-l -

R.C.S. DISCO DECK
SINGLE RECORD PLAYER
11 x Bfin, Turntable. Size 7in diameter a c mains. 220,250V
3 speeds plays alt size records Post
Two for £15. Post 75p. £7-9 45p
With P.V.C. Cover. C 1 B.SR.
G;'rrrllrd decks. gl’v.r lgxt’;;u'tmgn;l.rv_\osl o £6 U 50
A Size 124 x 143 x Tqin.
Extra Large Plinth and Cover. For transcript on decks. Size
20 x 174 x 9in. uncut board. Shop callers only £18.50.
TINTED PLASTIC COVERS ONLY
16§ x 144 x 3in. £3.75. 16 x 14 x 4in, £4.
x 3in, £3.50. 173 x 94 x 3}m £3.
14 x 14§ x Zim Rosewood sides £4.
BAKER HI-FI SPEAKERS
HIGH QUALITY—BRITISH MADE
Quality loudspeaker low cone resonance
ensures clear reproduction of the deepest
bass Special copper drive and concentric

Fitted with auto stop, stereo patible cartridge. Size
HEAVY METAL PLINTHS
"B, Size 16 x 13} x 7in. £7.50. Post £1 30
Sizes: 14} x 124 x 41in, £3.
Ideal for record decks, tape decks, etc. Post 75p.
12in 25 watt Post 1 60
tweeter cone Full range reproduction with

remarkable efficilency n the upper
register.

Bass Resonance 508
Flux Density 16.500 gauss

Useful response
8 or 16 ochms models

AUDITORIUM £22.68
12in 35 watt e

€1 60

A full range reproducer tor high power
Electric Guitars. publhic address, muiti-
speaker systems. electric organs ideal for
Hi-F1 and Discotheques
Bass Resonance

Flux Density

Usetul response

8 or 16 ohms models

AUDITORIUM £28.08
15in 45 watt Post €1 60

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 2}in. sides, 6 x 4in.

96p; 8 x 6in. £1.40; 10 x 7in. £1.55; 14 x 9in. £1.90; 18 x 6in.

£1.86; 12 x 3in. £1.20; 16x 10in, £220 12 x 8in, £1. 0.

ALUMINIUM PANELS. swq x 4in, 24p; 8 x 6in, 389,

!0 x 7in. 549 12 x_5in, 50 2 x 8in, 709, 16 x 6in. 70p;
x 9in, 9 x 12in. £1 6 x 10in, £1.16,

ALUMINIU ANGLE KET, 68 x L if 15p.

ALUMINIUM BOXES, MANV SIZES IN STOCK

4 x2 x2in.88p;3 x 2 x 1in. 86p; 6 x 4 x 2in,96p; 8 x 6 x 3in,

£1.50; 9x4x4|n £1.70: 12 x 4 x 4in. £1.95.

20-17.000 crs

35 crs
15.000 gauss
26-16,000 c/s

THE "INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER.
Suitable for cassettes. and all sizes of
tape reels a ¢ mains 200,240V

Leaflet S A.E Post

£4-.95 sop

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON, U.K. Tel. 01-684 1665

Minimum post 30p.
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HDBBY WRAP
Model BW 630

OK PLIERS AND
CUTTERS

UNIVERSAL CUTTER
Cuts everything. l_eatnzv
wire, plastic, tin-pla
cardboard. snm!ess steel
blades.

Just one of the range of
high quality pliers, cutters,
tweezers and screwdrivers.

3 IN 1 WIRE DISPENSER
New wire dispenser cuts
and strips three different
colours of wire. Quick and
easy to use pocket size.

£3.77

WIRE-WRAPPING TOOL
For 025" {0,63mm) sq.
post *“MOOIFIED’ wrap,
positive indexing, anti-
overwrapping device.

Al For awGg 30 [Bw-630
B[ For awG 26-28] Bw-2628 |

Bit for AWG 30]BT-30
Bit for AWG
26-28 BT-2628

DIP/IC INSERTION
TOOL WITH PIN
STRAIGHTENER

AR

Battery
Wire
Wrapping
Tool
Complete
with Bit
and St

WIRE-WRAPPING KIT . ICITEST CL'PS£2.77

Contalns: Hobby Wrap FOR DUAL-IN-LINE
3 PACKAGES

» Provide full access to
integrated clrcuit DIP
leads.

DIP/IC EXTRACTOR
TOO

The EX-1 Extractor is
ideally suited for hobby
enthusiast or lab engineer.
Featuring one piece spring
steel construction. it wilt
extract atl LS!), MSI and
551 devnces of from 8 to
24 pin

Ex!rac.or Tool EX-1

DIP/IC Insertion Tool '
INS-1416 and DIP/IC
Extractor Tool EX-1.

Wire-Wrapping WK-4B8
Kit Biue,

£17.82

® Soive pmbe attachment
problems.

® Simptity nvotouna and
production testing, fleld

® Remove DIP's damage
free.

® Available in sizes to

d accommodate atl DIP's;
service work, and quallty TC-14 tits 14-pin DIP's
control. etc.

DIP SOCKET
Dual-in-line package, 3
level wire-wrapping,
phasphor bronze contact,
?old plated pins . 025

0,63mm) sq., .100

2,5amm) centre spacing,
14 Pin DIip
Socket

16 Pin Dip

Soc ket

14 Dip

* Are offered in ten
configurations.

® Accept all components
with leads up to .032"
dlameter.

* Require no special patch
cords.

* {ncludes integral non-
shorting instant mounting
Backing.

TERMINAL AND
DISTRIBUTION STRIPS
Bread boarding buliding
blocks with universal
matrices of solderless
plug-in tiepoints.

e Facilitate quick,
solderiess circuit bulid-up
and check-out o;\

L1t x L1

RIBBON CABLE ASSEMBLY
With 14 Pun Dip Phug 2 Lang |OE 14.2
| With 4 Pin D:p Plug -4 Long |OF 14-4

With 14 Pin Dip Plug - DE 14-8]
With 16 Pin Dip Plug - DE 162,
Wllh 4

6 Pin Dip Plul -4
WSU-30M (With 16 Pin Oip Ply,

OK Machine&loolUK|  pISTRIBUTORS

DISTRIBUTORS ik
WANTED® k%  cormenen el onse  WANTED 5k 3k

Telephone Southampton(0703)38966 7 Telex477222 Cablegram OKMAC

HOBBY WRAP TOOL
lee-wvapplng. stripping,
unwupplng tool for ey
AWG 30 .025 (0.63mm} W

Square Pos!

A£4.39 B£4.69

Modi'iedB
matrix. Wrap

Clock/Appliance Timer

complete with PCBs and
White box {56 x 131 x 7

Switches any appliance of up to 1KW on and off at
preset times once a day. KIT contains: AY-5-1230

IC, 0.5” LED display,

mains supply, display drivers, switches, LEDs, triac,

full instructions. £14.85
1mm} —drilled  £2.70
ed £2.38

TOUCH CONTROLLED LIGHTING KITS

These KITS replace conventional light switches and control 300W of lighting. No mains
rewiring. Insulated Touch Plates. Easy to foliow instructions.

TSD300K — TOUCHSWITCH & DIMMER combined. One touch plate for

on/off. Small knob controls brightness. £5.62
TS300K — TOUCHSWITCH. TWO touch plates. ON and OFF. £4.32
TSA300K — AUTOMATIC. ONE touch plate. Preset time delay OFF. £4.32
LD300K — 300W LIGHT DIMMER KIT. £3.02

ABOVE PRICES INCLUDE V.A.T.
Quantity discounts on request. Add 25p postage and packing. Mail order only to:

T.K. ELECTRONICS (PE) 106 Studiey Grange Road, London, W7 2iX.
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EVERYBODY'S
DOING IT!

Doing what? Sending for the
latest Home Radio Catalogue.
It's the most comprehensive
components catalogue you

128
items

can get.
2.500

profusely illustrated. Now only
£1.00, with a free bargain list.
Send your cheque or postal

order now.
Home Radio Components
Ltd.
Dept. PE, 234 London
Road.

Mitcham, Surrey CR4 3HD

= IRATIELS 4
400V Plastic C. TRAMPUS ELECTRONICS LTD. 58-60 GROVE ROAD, WINDSOR,
3A i 68p BERKS.SL4 1HS. TELEPHONE WINDSOR (07535} 54525.
Based on the 7106 singh 6.5A with trigger 86 Cash & cheque orders over £5 post free. Credit cards by post or phone £5 min.
IC sg,}og.g?f D,S_Ms_m?hi 8A o9 85:; F\ N ll:ost & palck(mg' 20|;>f IICWO add ‘;/A;tho pvaces rTarkedQ' s%h olhgrs 123%.
Kit contains a PCB. re- 12A 90p m ree price list of our full range send addressed envelope. Quote this ad as prices
. may change. All devices to makers specifications. Normally 24 hour turn around on
sistors, capacitors, pre- | 16A 113p orders. For ex-stock product.
sets, I.C. and 0.5 liquid | 20A 178p LEDS }” or 02" FULL SPEC PAKS £1 DEVELDPMENT PARCELS REDUCED LINES
crystal display. Com-| 25A 205p Red na clip 9p® PAKA:121ed LEOS £1° ALL£5 A small selection from our fists.
ponents are also inctuded | SCR {C106D) 5A/400V 54p TP?'ESIEI&UO LEOS £8° g: 3 x 7:';08512%3 £1° SET1: ZE%I‘%OV " 730:/1:‘13%\3 Gl?‘;'
i ‘M. | Di 23 i clip 11p* C:d4x2 £1* ceramics sac K .
aspetiebas UM P 0.2"LEQRed & cip 12p» PAKD:12xBCI09 €13 2290100 1u BC107 orBC108  8p*
0 be modiied o Color LEDS All 16p® PAKG:7xBFY5]  f1* SET 2: TANTULUMS BC109 10p® BC109C 15.,
a Digital Thermometer H: nzmmsz Fer £1 lul to 200uf 20V AC176 only 10p
using a single transistor DISPLAVS K: 40 x tN41 £1¢ 35V off 50 off f5 8C182.3.4A0rL 10p
as the sensor. . 0-6"0L747/2  £1.50° M4 xpair 21:] NPN/PNP £1 gg $0E|e.l:‘1g/ly;ms g%}é 398‘2 orL Z;hz
4 x 555 £1.08 P PAK N: 50 x DAB1/91 f1 63 5 p*
ONLE2325 4 x 2N3055 S g,ﬂo%é“?‘e:‘ 10725900 paK P20 PIECIOS 1 41/100/720/500 000165 IN3055 15w 103 450
5 x 741 £1.08 JACKSON TUNER PAKR:14xBC107 £1° SET 4: { Watt 5% C 2N3818e FET 16p
0-370 pf ont gy PAKS:14xBC108 £1° Resistors 10 each luﬂ 0RP12 60p*
LM3911 97p TUNER MODULE T:10x8C130 type €1 to | MEG1otal 500 €5 7418 pin 21p°
mHML L yoipell 6 Segeie e b
4 % 555 timer £1° 5 eac valves P
OPTO ELECTRONICS TIMER I.Cs MINI MAINS Toko Fet head £25 120X PP 3102 e £1 o33l (100t €5 LM3B0 amp 5
i4x / £1° : Presets p
TRANSFORMERS VERD STOGKED less 10% 10X 1A50VSCR  £1 VERT 100 mixed £5 CMOS 4011 15p
3 DIL SDCKETS 100 mix
02"LEDs 555 b 8 pin 12p 14 ot 16 150 NEW PAK D:50x220 mig ST Heatsinks 4013, 4043 3%
Red 11p  (86p/10} ZN1034€ £1.94 Standard 240V mains primary PP3 battery clips 10p 6.3V electrolytes i) SCICTMBINES  L 8p
Green 23p AY_5_1230 £5.24 100mA secondary . small T03 M2 25p etc etc.
Yellow 27p AY-5-1224  £3.51 ooy 33:'.
DL727 0.5" display £1.62 12-0-12V 102p

pages, about
listed, and
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5-240 WATTS!

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common

input functions (mag Cartridge, tuner, etc.) are catered for internally, the desired

function is achieved either by a multi-way switch or direct connection to the
Pream Ilfler appropiate pins. The internal volume and tone circuits merely require connecting

p to external potentiometers {not included). The HY5 is compatible with all LL.P.

power amplitiers and power supplies. To ease construction and mounting a P.C.

connector is supplied with each pre-amplifier.

FEATURES: complete pre-amplitier in single pack: multi-function equalisation. low noise. low

distortion: high overload. two simply combined for stereo.

APPLICATIONS: hi-fi. mixers. disco: guitar and organ. public address.

SPECIFICATION: Inputs-magnetic pick-up ImV. ceramic pick-up 30mV: tuner 100mV. microphone

10mV, auxitiary 3-100mV, input impedance 47k{) at 1kHz. Outputs—tape 100mV. main output 500mV

R.M.S. Active Tone Controls—treble =12dB at 10kHz. bass = 12dB at 100Hz. Distortion—0 1%

at 1kHz. signai/noise ratio 68dB. Overload—38dB on magnetic pick-up Supply Voltage— = 16-50V

Price £6.27 + 78p VAT. P. & P. free

HY5 mounting board B.1. 48p + 6p VAT. P.& P. free

The HY30 is an exciting New kit from L.L.P. It features a virtually indestructible
1.C. with short circuit and thermal protection. The kit consists of: I.C.. heatsink,
P.C. board. 4 resistors, 6 capacitors. mounting kit. together with easy to follow
15W into 80 construction and operating instructions. This amplifier is ideally suited to the

beginner in audio who wishes to use the most up to date technology available.
FEATURES: complete kit. low distortion. short. open and thermal protection. easy to build
APPLICATIONS: updating audio equipment. guitar practice amplifier, test amplifier; audio osciliator
SPECIFICATION: Output Power—15W R M S. into 8/ Distortion—0 1% at 15W. Input Sensitivity—
500mV. Frequency Response--10Hz-16kHz —3dB.

Price £6-27 + 78p VAT. P. & P. free

The HY50 leads I.L.P. s total integration approach to power amplifier design.
H 5 The amplifier features an integral heatsink together with the simplicity of no external
components. During the past three years the amplifier has been refined to the extent
25W intO 80 that it must be one of the most reliable and robust High Fidelity modules in the World.
FEATURES: iow distortion. integral heatsink. only five connections. 7 amp output transistors. no

external components.

APPLICATIONS: medium power hi-fi systems. low power disco. guitar amphfier

SPECIFICATION: input Sensitivity—500mV Output Power—25W R.M S into 81 Load Impedance—
4-161). Distortion—0-04% at 25W at 1kHz. Signal/Noise Ratio—75dB. Frequency Response—10Hz-
45kHz —3dB. Supply Voltage— =25V Size—105 x 50 x 25mm

Price £8-18 + £1.02 VAT. P. & P. free

The HY120 is the baby of I.L.P. s new high power range, designed to meet the most

exacting requirements including load fine and thermal protection this amplifier sets
a new standard in modular design.

60W a t 80 FEATURES: very low distortion. integral heatsink. load line protection thermal protection five

Into connections, no external components

APPLICATIONS: hi-fi. high quality disco. public address. moritor amplifier. guitar and organ
SPECIFICATION: Input Sensitivity—500mV. Output Power-—60W R.M.S. into 81 Load Impedance—
4-160N. Distortion—0-04% at 60W at tkHz Signal/Noise Ratio—90dB Frequency Response-—10Hz-
45kHz - 3dB. Supply Voltage— = 35V. Size—114 x 50 x 85mm

Price £19-01 + £1.52 VAT. P. & P. free

The HY200 (now improved to give an output of 120 watts) has been designed to
stand the most rugged conditions such as disco or group while still retaining true
hi-fi performance.
. FEATURES: thermal shutdown very low distortion. load line protection. integral heatsink. no external
120W into 802  components
APPLICATIONS: hi-fi, disco, mornutor. power slave. industrial. public address.
SPECIFICATION: Input Sensitivity—500mV. Output Power— 120W R.M.S. into 811 Load Impedance—
4-160. Distortion—0 05% at 100W at 1kHz. Signal/Noise Ratio—9dB Frequency Response—10Hz-
45kHz —3dB. Supply Voltage— = 45V. Size—114 x 50 x §Smm.

Price £27.99 + £2.24 VAT.P. & P. free

The HY400 is I.L.P. s Big Daddy of the range producing 240W into 40' It has been
H Y40 0 designed for high power disco or public address applications. If the amplifier is to

be used at continuous high power levels a cooling fan is recommended. The amplifier
240W into 40 includes all the qualities of the rest of the family to lead the market as a true high

power hi-fidelity power module. . i

FEATURES: thermal shutdown. very low distortion. load line protection no external components

APPLICATIONS: public address. disco. power slave. industrial

SPECIFICATION: Output Power—240W R.M.S. into 4). Load impedance—4-160) Distortion—0 1%

at 240W at tkHz Signal/Noise Ratio—94dB. Frequency Response— 10Hz-45kHz - 3dB Supply Voltage
— = 45V. Input Sensitivity—500mV. Size—114 x 100 x 85mm

Price £38.61 + £3.09 VAT. P. & P. free

POWER SUPPLIES: PSU36-—suitable for two HY30s £6.44 + 81p VAT. P. & P. free. PSU50—suitable for two HY50s £8-18 + £1.02
VAT. P. & P. free. PSU70—suitable for two HY120s £14.58 + £1.17 VAT. P. & P. free. PSU90—suitable for one HY200 £15.19 + £1.21
VAT. P. & P. free. PSU180—suitable for two HY200s or one HY400 £25.42 + £2.03. VAT. P. & P. free.

Free post + packing applicable to U.K. only.

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS
Please SUPPIY - o

ILP EIeCtronlcs Ltd Total Purchase price ................. .. .ou.. O ..................
| Enclose: Cheque O Postal Orders O Money Order (J
CfOSSland House! Please debit my Access account O Barclaycard account O

NaCkington, Canterbury ACCOUNE MUMDEE « « o oo oo e

Kent CT4 7AD Name and AdAreSS . . . . oot
Tel (0227) 63218 Ui

Registered office No. 1032630 Signature. ...
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GODDARD'S COMPONENTS

MAIL
ORDER

Callers Welcome MON-SAT: 9.30-5.30

110 LONDON ROAD, ST. ALBANS, HERTS. AL1 1NX

THURS: Closed all day
Lunch: MON-FRI: 1.30-2.30, SAT: 1.00-2.00

STEREO

£25.75 + £1.25 p&p

with + solenoid auto-stop
+ Cr02 switch
+ piano key operation
+ twin level meters
+ mic. sockets

Tech. Spec.:

Bias and erase freq. 88 kHz
41Cs 8 Transistors
1SCR 10 Diodes

Diagrams and top panel
template supplied

CASSETTE RECORDER DECK

HIT-BOX s
POLYSTYROL IN GREY

4mm thick walls
- Larger sizes are pillar fixing
Smaller sizes are slotted
Inside Measurements:
Box No. |Breadth |Length |Height | Weight

mm mm mm am
1001 60 20 50 100
1002 75 130 61 175
1003 20 160 71 285

1004 93 193 95 | 340

1005 125 220 110 675

1001 - 90p 1004 - £2.00
1002 - £1.60 1005 — £3.00 TRADE ENQUIRIES WELCOME!
1003 -£1.80 $0p each p&p. £1.00 for 3 p&p

BATTERY DROP LEAF
CLOCK MOVEMENT

Hrs. Mins. Date

Easy-to-set regulator screw
Size: 140mm x 85mm x 60mm
Window size: 63mm x 28mm
No. height: 19mm

Date height: 10mm

Weight: 270gm

DIGITAL CLOCK

£4.95 . 50p p&p

LCD WATCHES

TOUCH GENTS CTG LADIES S/S C652

£14.95 £16.95

UNISEX C551 LARGE GENTS C165

£11.95 £9.95

ALL WATCHES 5 FUNCTION ...
P&P 50p per watch, Inc. Insurance

We can also supply components for 'ELECTRONIC SOUND MONITOR’ P.E. Sept. 1978 *ALL PRICES INCLUDE VAT

SINCLAIR PRODUCTS®
Microvision TV now in stock £200. PDM35
d:gltal multimeter £25-95. mains adaptor
24, deluxe padded case £3-25. new
DM235 digital multimeter P.O.A. cambridge
programmable calculator £13-15. prog.
library £2-95. mains adaptor £3-20.
S-DECS AND T-DECS*
S-Dec £3-39. T-Dec £4-44. u-DeCA £4-52.
u-DeCB £6-73. 16dil or 10TO5 adaptors
with sockets £2-14.
CONTINENTAL SPECIALITIES
PRODUCTS®
EXP300 £6-21. EXP350 £3-40. EXP600Q
£6-80. EXP650 £3-89. EXP48 £2-48. P86
£9-94. PB100 £12-74. LM1 £30-99. LP1
£33-48.LP2 £19-44.
TV GAMES
Send sae for free data. new racing car tv
games chip AY-3-8603 plus economy kit
20-60. tank battle chip AY-3-B710 plus
econom7y kit £13-95. stunt motor czcle chip
60-1 plus economy kit £12-60. 10
game paddle chip AY-3-8600 plus
sconomy kit £14-70. AY-3-8500 chip plus
economy kit £8-95. modified shoot kit £4-
96. rifle kit £4.95. colour generator kit £7-
50. attractively cased assembled tv games:-
4 game models [tennis, football, squash and
pelota):- black and white £11-95. colour
£14-50. deluxe 6 game black and white
model with pistol attachment £17-95. tv
games mains adaptors £3-10.

MAINS TRANSFORMERS

6-0-6V 100ma 79p, 1}a £2-35. 6.3V 1
£1- 89 9-0-gVv 75ma 79p, 1a £1-99, 2a€ -
60. 12-0-12V 50ma 79p, 100ma 90p, 1a
£2-49, 13v 95p 15-0-15V 1a £2 79.
30-0-30V 1a 3 59

JC12,JC20 AND JC40 AMPLIFIERS

A range of integrated circuit audio amplifiers

supplied with free data and printed circuits.
JC12 6 watts £1-60. JC20 10 watts £2-95.

JC40 20 watts £4-20. Send sae for free data

on our range of matching power and preamp

kits.

FERRANTI ZN414
IC radio chip £1-05. extra parts and pcb for
radio £3-85. case £1. Send sae for free data.

PRINTED CIRCUIT MATERIALS

PC etchlng kits:- economy £1-70, standard
£3-82. 50 sq ins pcb 40p. 1 Ib FeCl £1-05.
etch resist pens:- economy 45p, dalo 73g
small drill bits 1/32 ins or Tmm 20p eacl
etching dish 68p. laminate cutter 75p.

BATTERY ELIMINATOR BARGAINS
tv games power unit stabilized 7.7V 100ma
£3-10. 3-way models with switched output
and 4-wa muIn&ack 3/43/6V 100ma £2-
92. Gﬁ})év 300ma £3-30. 100ma radio
models same size as a PPQ battery. with
press stud connectors. 9V £2-85. 6V £2-85.
431V £2-85. 9V+9V £4-50. 6V+6V £4-50.
41V+41V £4-50. cassette recorder mains
unit 74V 100ma with 5 pin din plug £2-85.
car convertors 12V dc input. output 9V
300ma £1-50. output 74V 300ma £1-50.
BATTERY ELIMINATOR KITS
Send sae for free leaflet on range. 100ma
radio types with press stud connectors 44V
£1-80. 6V £1.80. 9V £1-80. +434V £2-
60. 646V £2.50. 9+9V £2- 5 caum
type 74 100ma with d:n4¥677/ / b
pes 83/11
13/14/17751/25/28/34 42v. 1 Amp i
5. transistor stabi

tv as for Iow hum 3/4{-/6/7 /9/1 2/1 5/18V

Oma £3-20. mp -40. variable
volta e mblllzad models 2-18V 100ma
£3-60. 2-30V 1A £6-95. 2-30V 2A £10-95.
car_convertors 12V dc lngut. output 9V
300ma £1-50. output 74V 300ma £ 1-50.
BI-PAK AUDIO MODULES
Send sae for data. $450 tuner £23-51. AL60
£4-86. PA100 f£16-71. SPMBO £4-47.
gaﬂoT_?g £5-95. MK60 £38-74. stereo 30

BULK BUY OFFERS
Minimum purchase £3 any mix from this
section. IN4148 1.3p. 1N4002 3.6p. BC212
8p. 741 8 dil 15p. NE5S55 8 dlI 29p. 72314
dil 43p. dalo gens 59p. AC76023N exact
e uiv of SN76023N with improved heat sink
p, glasnc equivs of popular transistors:-
3.8p, BC109 4.4p, 8CY71 4.7p,
8CY72 4.4p. fuses 20mm x S5mm cartrid e
25, 5,1,2,3,5 Amp. quickblow type O.
antlsurge (’a)e 348 resistors 5 E12 10
ohm to ‘W 0.8p. 1W 1.9p. polgcnor
capacnors 250V .01, .022, .033
016mf 1.1p, .068mf 1.4p, 0.imf 1. 5p.
022m' 3p, O. It 2. 5p, ‘47 mf 4.8p.
l&tymno capacitors E12 63V 15 to
é& ceramic_capacitors 50V E12
pf 1.7p. E6 1500 to 33000pf
p. 47000 pf p olectrolytlcl 50V
4712m15 25V 5mf 5p. 10mf 4p. 16V
22mf 5p. 3 47,100mf Gp 220 330m1 9p.
470mf 11p. 1000mf 8ip. zeners 400mW
£24 2V7 1o 33V 5.5p. preset pots sub
miniature 0.1W horiz or vert 100 to 4M7
6.8p. potentiometers -l-sw 4K7 to 2M2 log
or lin. single 26p. dual 7

SWANLEY ELECTRONICS
DEPT. PE. 32 Goldsel Rd., Swanley, Kent BR8 8TQ.
Mail order only. Please add 30p to tie total cost of order for postage. Prices include VAT.

Overseas customers deduct 7% on items malrked and 11% on others. Official credit orders
welcome.

HAVE YOU DONE IT LATELY

Fita
new tape head
and transform the
performance of
your tape
recorder

QUALITY
REEL JO REEL
AND CASSETTE TAPE HEADS

Please enclose
20p P&P with order

Full Catalogue 25p

B24—RP stereo cassette glass/ferrite record/playback £9.84
B12—01 mono cass. playbk. £1.60 B24—01 stereo cass. playbk. £2.80
A28—065 stereo Btk cartridge £1.80 E12—09 stereo/mono cass. erase £1.80

5/7 Church St, Crewkerne, Som. Tel. (0460) 74321

Clef Products

P.E. JOANNA
&
‘STRING ENSEMBLE’

Send S.A.E. for details of Kits & P.C.B.s
Please indicate which instrument required.

16 Mayfield Road, Bramhall, Cheshire SK7 1JU
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Marshadll

WWW&MM

Callin and see us 9-5.30 Mon-Fri 9-5.00 Sat

Express Mail Order

Tel. orders on credit cards £10 min.

Trade and export enquiries welcome

A. Marshall (London) Ltd, Dept. PE. Head Office mail order: Kingsgate House, Kingsgate Place, NW6 4TA. Tel: 01-624 0805. Retail Sales London:
40-42 Cricklewood Bdwy, NW2 3ET. Tel: 01-462 0161/2. Telex: 21492. London: 325 Edgware Rd, W2. Tel: 01-723 4242. Glasgow: 85 West
Regent St, G2 2QD. Tei: 041-332 4133. Bristol: 1 Straits Pde, Fishponds Rd, BS16 2LX. Tel: 0272 654201.
2N696  0.39 2N2219 038 2N3397 D019 2N4062 D20 2N5247 044 40410 0.82 B2148 0.7 gC5498 0.14 B0244A 070 BF182 0.7 BFXBY 1.37 MJES20 050
2NB97 031 2N2219A0.39 2N3438 085 2N40B4 135 2N5248 044 40411  3.10 8C214C 017 BCS49C 0.15 BO244C 087 BFIB3 044 BFY50 027 MJES21 070
IN63B 049 2N2220 039 2N3440 0.75 2NAQT4 265 2N5294 044 40594 087 BC147 013 BCIB2B 0.3 BC214L 018 BCS57 014 BO245A 069 BF184 041 BFYS] 027 MJE2955 185
IN639 058 2N2221 025 2N3441 092 2N4T21 027 2N5295 0.44 40595 098 BCI478 013 BC182L 015 BC21418 018 @acss8 013 BO245C 085 BFIBS 0.37 BFYS? 027 MPF3055 105
2N708 030 2N2221A 025 2N3442 145 2N4122 0.27 2N5296 044 40673 08B0 BCI48 013 BCI82LA 0.15 BC214LC 0.8 BC559 015 gp246A 072 BFI94 0.6 BFYSD 1.35  MPF102 033
2N706A 030 2N2222 0.25 2N3638 0.17 2N4123 019 2N5298 044 40869 130 BCI48B 0.13 BCIB2LB 015 BC2378 015 BCY70 021 Bp246C 093 BF195 0.16 BAI01 055 MPF103 0.44
INT08 030 2N22224 D25 2N3638A nn 2N4124 0.19 2N5447 0.16 ACI26 048 BCI48C 0.13 BCI83 012 BC2384 013 BCY71 026 80433 044 BFI96 016 BRY33 055 MPFID4 0.44
INT18 030 2N2369 027 2N3702 2N4125 0.19 2N5448 0.16 AC127 048 BCI149 015 BCIB3A 0.12 BC238R 0.13 BCY72 D18 80434 046 8F197 018 BSX13 035 MPSI05 0.44
2NT18A 054 2N2369A D27 2N3703 n.u 2N4126 0.19 2N5449 0.20 ACI28 048 BCI49C 015 BC1838 0.13 BC238C 0.13 BOI15 088 Bo435 046 BFI98 019 BSX20 035 MPSAQS 027
2N720A 085 2N2646 080 2N3704 0.4 2N4284 038 2N5457 038 ACIS) 043 BCIS7A 0.5 BCI83C 0.3 BC2398 0.6 BDI3) 055 BD43g 046 BF199 019 BSX21 035 MPSADE 027
2N722 045 2N2647 155 2N3705 0.4 2N428B 022 2N5458 035 ACI52 054 BCI58A 0.5 BCI83L 015 BC239C 017 B0132 075 BD437 055 BF224/ 022 BUID4 180 MPSAI2 044
IN727 050 2N2903 160 2N3708 0.4 2N4287 022 2N5453 032 ACI153 059 BCI588 0.15 BCI83LA 0.15 BC257A 0.8 BDI35 040 BO438 055 BF225) 027 BUIOS 155 MPSA14 0.33
N314 038 2N2904 031 2N3707 0.4 2N428B 022 2N5480 065 ACI53K 059 BCI59A 0.7 BCI83LB 0.15 BC258B 0.9 BOI3B 040 B0529 049 BF244A 038 BUI2E 108  MPSAS5 027
2N916 033 2N2904A 0.31 2N3708 0.2 2N4289 022 2N5484 037 ACI78K D.J0 BCI598 0.17 BCIS3LC 045 BC2598 0.9 BO137 041 Bps30 055 BF2448 033 BU204 220  MPSASE 027
2N917 038 2N2905 0.31 2N3703 0.2 2N4347 220 2N5485 040 ACI76 054 BCI60 0.38 BC184 012 BC300 043 BOI38 041 BO535 070 BF245A 044 BU205 240 R2008B 245
IN9I8 045 2N2905A 0.3t 2N3771 2.16 2N4348 265 2N5486 0.40 ACIB7 059 BCI6) 038 BC1848 0.13 BC301 043 BO0133 043 D538 070 BF2458 044 BU206 270 R2010B 215
IN929 037 2N2906 025 2N3772 2.20 2N4918 0.65 2N5490 0.64 ACI87K 065 BCIE7 013 BCI84C 013 BC302 037 B0140 043 BO537 074 BF257 035 BU208 270 TIP29A 049
2N929A 0.37 2N29084 0.25 2N3773 3.15 2N4919 070 2N5492 0.64 ACI88 054 BCIBTB 013 BCI84L 015 BC303 0.54 BO181 190 pps538 077 BF258 035 MEQ401 022  TIP29C 065
2N930  0.37 2N2907 025 2N3819 036 2N4320 083 2N5494 065 ACI88K 065 BCIGBA 0.13 BCI84LB 0.15 BC307 0.16 BO1B2 220 BD539 060 BF259 0.35 MED402 022  TIPI0A 0.54
2N930A 095 2N29074 0.25 2N3820 0.39 2N492] 054 2N5496 0.67 AD161 1.00 BCI6EB 0.13 BC184LC 0.15 BC307A 016 BOTB3 235 pBO540 060 BF336 042 MED4D4 0.7 TIP3C 070
2N1711 030 2N2923 017 2N3821 096 2N4922 0.60 2N6027 064 ADIS2 1.00 BCI6BC 0.3 BC212 045 BC307B 0.16 B0187 085 BOX14 132 BF337 049 ME0412 022 TIP3IA 054
2N1889 030 2N2924 017 2N3900 028 2N4923 075 2N6107 045 AF108 060 BCI698 0.13 BC2124 015 BC30B 016 B0235 D046 B8OX18 190 BF338 052 ME0414 022 TIP3iC 072
2N1890 030 2N2925 019 2N3901 030 2NM4924 1.15 2NB108 055 AF103 052 BCI6SC 0.13 BC2128 0.15 BC30BB 016 B0236 D044 g8oy20 110 BFR39 0.30 ME4D01 0.16 TIP32A 059
2N1893 030 2N2926 0.7 2N3903 020 2N5085 0.3, 2NB109 055 BCI07 0.6 6CI177 022 BC212L 0.18 BC3D3A 016 BO237 044 BOYS5 190 pFRA0  0.29 ME4002 0.16 TIP32C 082
2N2107 050 2N3053 025 2N3904 0.18 2N5087 030 2NSi11 0A9 BCIO7A 0.16 BCI77A 022 BC212LA 0.18 BC3098 0.16 80238 044 pOyse 210 BFR41 030 ME4D03 0.16 TIPA1A 076
2N2192 058 2N3054 072 2N3905 0.18 2N5088 0.30 2NB121 041 BC1O7B O0.16 BCI778 025 BC212(8 0.18 BCIOSC 0.16 B02334 044 gFI15 039 BFA79 030 ME4101 011 TIPAIC 097
2N2193 050 2N3055 075 2N3908 0.18 2N5089 0.30 2N6122 044 BC108 016 BCI78 022 BC213 045 BC327 022 BO233C 059 grig0 033 BFARO  0.30 ME4102 0.1 TIP42A 086
2N2193A 052 2N3390 0.50 2N4031 055 2N5190 065 2NG6123 048 BCIDBA D16 BCI784 025 BC2134 015 BC328 020 BO240A 049 gF1g1 065 @FAS] 030 ME4103 0.11 TiP42C 108
2N2194 042 2N3331 040 2N4032 065 2N5191 075 2N6124 045 BCIDBB 0.16 BCI78B 0.35 BC2138 0.5 BC337 020 BD240C 059 BFI§7 037 BFX29 034 ME4104 011 TIP2355 070
2N2194A 0.45 2N3331A D.45 2N403B 072 2N5192 0.80 2N6125 0.47 BC108C D17 BC179 025 BC213C 015 BC338 023 BO241A 049 BFy73 037 BFX30 034 MESI0! 0.22 TIP3055 059
2N2195 040 2N3332 0.7 2N4037 0.60 2N5)93 075 40361 055 BCI0Y 016 BCI794 025 BC213L 047 BC547 013 B0241C 065 BF177 027 BFXB4 0,30 MEBI02 022 TIS34 105
2N21954 D40 2N3393 D.17 2N4058 022 2N5194 080 40362 055 BCID9B 017 BCI798 025 BC213LA 017 BCS47A 013 BO242A 055 BF178 027 BFXB5 038 MJ2955 1.35 TIS42 050
2N2217 055 2N3334 D17 2N4059 0.7 2N5195 097 40363 1.45 BCI0SC D18 BCI7SC 026 BC213L8 047 BC5478 013 BO242C 062 gF{79 033 BFX8S 0.30 MJE3S0 062 TIS43 047
2N2218 0.35 2N3335 0.19° 2N4060 022 2N5245 037 40408 082 BC140 030 BCI82 0.2 BC213LC 0.17 BC548 0.13 BO243A 065 BFig0 037 BFX87 035 MJE370 062 TISSo 022
2N22184 0.38 2N3336 0.19 2N40B1 0.19 2N5248 038 40409 082 BC141 032 BCI824 0.2 BC214 017 BC549 014 BO243C 087 Brigl 037 BFXBE  0.30 MJE371 0.86  TIS31 027
LINEAR CIRCUITS MICROPROCESSOR SUPPORT TTL & CMOS
D18 075 LM3795 425 LM324 075 TAAS30B 145
CA3018A ;.w mgggm}doss m;gm Hg 13:30 200 T4LS00N 0.26 wg:szn:ag ;wnn u}; ;ﬁguﬁz n.:s
CA3020 220 : 0 080 TALSOIN 026 74LS164N 143 740IN  O. AN 0.85
CA30204 250 108 LM78L0SCZ  TBAS00 224 RAM STATIC 4K 8 BIT CPU 7450IN 026 74LSIGEN 243 402N 017 7492N 045
CA0284 D90 LM3BIAN 2.70 030 TBAS000 234 2101-1 £2.04 STATIC INS B0BOA, ~ £7.42 | 74503y 026 74LSIGIN 243 7403N 0.7 7493N 045
CA3028B 125 LM3BIN 169 LM78L12CZ TBA510 235 2102-2 £1.84 RAM MC 6800 £16.99 74LS04N 029 74LS174N 133 7404N D17 7494N  0.90
030 150 LM3§2N 1.32 030 TBAS100 248 2111 £3.37 SC/MP | £12.96 | 74(S10N 026 74LS175N 126 7405N 022 7495N D076
CA30304 220 LM3B4N 155 LMTBLISCZ TBAS20 260 e 3T, TMS 4044/5 SC/MP I £10.80 | 74LS12N 0.26 74LSIBIN 395 T406N 056 7498N 070
A3038 290 LM3BSN 0.88 030 TBAS200 270 g J4LS13N 058 74LSIBON 374 7407N 055 T49IN 185
430384 410 (M38TN 110 MM5314 460 TBA530 235 £15.88 74(S18N 143 74LSISON 100 7408N 022 74100N 140
Enie 037 (MISN 100 NERBs' 033 Tobao sob Al prices now TSN 035 TSI 198 TatoN 071 1N o0
46 0. N1 : s " 74L526N 039 74LST92N 1. 410N 020 1 .
€A2048 245 LM702C 081 NESS6 085 TBAS400 270 RAM DYNAMIC include 16 BITMICRO | jaiso7n 050 7415193 198 741IN 026 74113N 140
CA3052 178 (M709 0JO NESS8N 198 TBASSO a.su 4K TMS 4050  £7.43 VAT TMS 9900 £61.50 | 74LS28N 042 74LSI96N 128 7412 020 74121N 028
CA3080 085 LM7098 050 NE5S0 450 TBAS500 16K TMS 4116 £36.56 INS BOOOD £15.00 | J4LS30N 026 74C00N 024 7413N 036 74122N 055
CA30804 210 LM70914 049 NES61 450 TBAS6000 3nn . T4S3IN 032 74C02N 024 7414N 080 74123N 055
CA3085 o.sg Lm:u“ ggz xgssz 450 1&5730 gzw All Texas 16 bitdevices | 74LS38N 0.32 74C04N 054 JAIBN 036 74125N 045
CA30888 187 LM71014 O 565  1.39 TBAS? ] ara software compatible | T4LS4ON 029 74COBN 024 741N 036 7414IN 086
CA30898 290 LM711CN 072 NESB6 175 TBA7000 220 COMPUTER ONACHIP with (he‘i’,sbi‘ J4LS42N 107 74C1ON 024 7420N 022 74148N 135
CA30900 440 (M723C 075 NES57  1.90 TBAT20A0 206 The Texas 9980 — £29.89 JALS4TIN 109 74CI4N 141 7423N 032 J4145N 086
CA3130 106 LM723C140.45 NESTIN 495 TBAJSO 236 Data 30p JALS4BN 109 74C20N 024 7425N 032 J4150N 120
CA3140 104 LM726 580 SASS60 270 TBAJSO0D 245 JALSAON 109 74C30N 024 742IN 032 7415IN 076
[M301 030 LM741C 070 SASS70 270 TBASOOD 1.30 National have | J4SBIN 025 74C32N 024 7430N 022 74153N 076
M307% 050 LM741C8 0.30 SAJI10 210 TBABI0S 130 60 support 16 BIT SUPPORT | 74(S58N 026 74C42N 092 743N 030 74154N 120
IM308N 095 LM741C14030 SO41P 135 TBAB20 030 supp! TMS9901 £10.65 | SN D42 JACAN 138 74N 035 74155 070
LM309KC 1.95 LM747CN 039 S042P 135 T8A920 289 devices for 8080 : 74LS76N 042 74C73N 054 743N 032 7415]N 078
IM317K 335 LM7488 050 SN7500IN TCA1B0C 236 Intel have 30 TMS9902  £9.15 | 74(578N 042 74C74N 056 7440N 020 74160AN 1.10
LM318N 245 Lm?ggy 090 T T&}ggﬂ %gg see our new catalogue TMS9904 £7.56 ;:SBJQN Hg ;:Eggx (‘lga ;ﬁmh‘ g% ;:}g;m ”g
LM320TS 2.45 LMI303N 115 for i 85| ) .
[M320T12 245 LMI308N 152 238 TCAT30 450 DR CIEEI UART-TMSE0HNC  £6.35 | 74S90N 110 74C85N 130 7445N 140 74163AN 1.10
LM320T15§|5 LMI33§N :252 smsman‘ }&;43 gsg MM5303  £6.85 | 741S9IN 120 74gasu 064 744 090 74164N 1.36
LM320T24 215 LMI307N 122 5 50 30 Baudrate generator | 74LS92N 086 74C83N 439 7447AN 080 74165N 1.36
M320P5 1.15 (MI310N 2.10 SN76023N TCA760 200 CMOS ZINGERS VAT MM53079¢13‘39 74S93N 110 74C30N 0.85 7448N 080 74187N 250
LM320P12 115 LMI351IN 130 150 TCA105 149 MM74C910  £6.79 T4LS95AN 110 74C33N 085 7450N 022 74174N 1860
(M320P15115 LM1458N 045 SNT6033N TCA440 165 s fOa INCLUDED ) 74LS96N 135 74C95N 104 7451N 022 TAITSN 1.00
LM320P24 1.15 LM1496N 0.97 235 TDA1022 750 d BOBO Basic Interpreter + 74LS107N 042 74C107N 1.22 7453N 022 74176N 090
LM323K 695 LMI808N 290 TAA263 1.35 TDA1024 124 MM74C920 £11.83 IN Hex Debug £72.75 | 74LS109N 042 74CI50N 414 7454N 022 7417IN 090
LM333N 060 (MIBIZN 620 TAA30D 370 TDAI034 475 MM74C929 £11.83 Floppy disc formatter/control | 74LS122N 0.80 74CI5IN 247 7460N 022 74180N 100
IM340T5 088 LM1820N 1.16 TAA320A 1.15 TDA2020AD + 30 others in stock PRICES 8272  £22.00 | 74LS123N 083 74C15aN 368 7470N 046 7418IN 200
IM340T15 088 (M1828N 190 TAA3S0A 300 450 . 74L5124N 270 74CISTN 221 7472 030 74152N 080
LM340724 088 LMI830N 190 TAAS2] 110 UAATTO 215 74(S125N 050 74C1BON 1.11 7473N 044 J4184N 150
L, o s 150 e g v 2 cmos pms I S e i
LM341P12080 LMIB45N 150 TAASS0 O P 125 L5136 4 . 5 X
IMI1PIS 080 MIGEN 198 TSRO 210 TIOBICP 030 | Gonlnozz  40im 108 4030 0p¢  AOSOBOSS 4008030 aonos oy | JALSIABN 130 ZCIEN 111 74788 045 jaigeN 260
LM341P240.80 LM1850N 190 TAA570 220 TLOB2CP 100 | 4007 022 40188105 40318225 40518 085 40708 085 : 7ALS15IN 1.07 74C164N 104 7480N 060 74190N 140
LM34SN 095 (MIGBSN 430 TAITOA 545 TLOBICN 180 | 4oog 125 40198052 40358130 40526086 40716028  4oor ya0 | LALSION 050 ZAClosk 104 74gIN 100 74ISIN 120
IM3SBN 060 (M330IN 060 TAAG30 240 TIOBACN 145 | 4007 077 40208 115 4995 130 4osamuey  aomas oy 4094 230 | 7aISi5aN 145 74CI7IN 090 748N 090 T413N 120
LM3GOV 300 (MI3OZN 055 TAAS80 390 LESSON 080 | 4ooge 93 4021 105 40418035 4058 148  4073BO26  4gag 1ap | LIS 120 7AC17AN DS0 T4ESN 105 74ISIN 120
LMITON 330 LMJAOIN 055 TAAOT0 420 LFSSON 030 | 4009 05a 40228100 40428086 4055 165 40758074 sgac aae | JASISON 120 74CITSN 090 74paN 120 74186N 120
LM37TH 235 LM390ON 068 TAA611B 250 LF35TN 080 | 4010 038 40238022 4043 105 4056 165 40788088  -ogr 485 | 74LS158N 065 74C192N 111 74858 136 7419/N 100
LM3SOK 645 LM3YOSN 1.15 TAAG21 250 LFI320IN 300 | 4011022 40248076 4048 100 4059 600 4077 070  ooyg, 100 ] 74LSISON 143 74C193N 1.11 7486N 038 74198N 200
[M373N 335 LM3303N 078 TAAGB1A 185 LFI33IIN 300 | 401p 22 40258022 4045 176 40808115 4078 027 .o o® 120 | 74LSI8IN 085 74CI95N 104 7439N 245 74199N 200
(WITAN 336 WHISIIN 110 TMGOI 145 (FIOTIN 080 | agitaosz  a027p0ss  404cB1S0 4083 135 40818074 4918 210
. : : 4014 100 40288092 40478096  40B6BOJ5 4082 027 12
WY ay MRS @B TR Wi 4015 105 40298110 4049 095 4067 485 4085 088 o o0 2 NEW LOW PRICES
NEW 1978 DIL SKTS TR'ACSpIasnc packAOOvTOZZO
LE D S O PTO Low profile IC skts Texas
t + 8pin 15p 22 pin 30p | 4amp 72p 18 amp £1. 3P
. CATALOGUE 14pin 16p 24pin 35p | 6amp 77p 20amp £1.87
Displays 7 seg LEDS Red Gr Yell 16pin 18p 28pin 45p | Bamp 82p 25amp £2.20
g%rganodeorcalh famallgmm ;g ;g ;g 0 40|PAG5CATALOGUE( 18pin 27p 40 pin 55p
rge Smm .. - e ew eniarge: micro section —
mm HT £1.50 Extrabright 40 .40 .40 fargest range of quality components | FULL RANGE OF THYRISTO RS P"";"C powey
10mm HT £1.55 |/red LD271 £0.55 from franchised suppliers available | Capacitors  Diodes 1036” PS 38 100 47 100 63
14mm HT £1.57 IR receiver £1.45 in UK. All VAT inclusive prices. |[Resistors Cables ZOOVD aa 200"0 54 200\’0 7%
18mm HT £1.85 Opto coupler £1.55 Over 8,000 line items plus lots |[Plugs/skts  Cases 400"0 54 400"0 28 400"0 30
Full range + data in our ‘78 catalogue more. 45p post paid, 35p to callers | Metars in our new vo v o vo
at any of our four branches. Clocks catalogue Branded Texas quality product
TELETYPE CARD * MAIL | 3% DIGIT PANEL METER KIT WE STOCK MORE
CONVERT TV SET TO TELETYPE Intersil Stocking distributors officially appointed
The new CRT control chip from Thomson CSF ORDER T106 kit
SFF96364. Convert your TV set into an electronic tele- | Exprass service onall orders LCD dis' I N EW ' NATIONAL VERO
type — 16 lines x 64 characters — requires RAM, please add 40p for P&P | gan P! ‘V-d H NTEX
character generator and little else for a basic teletype. | (o ali orders. Tel. orders on antg&esrgllecém . TEXAS ANT
Available as chip or full display card. Full cursor | credit cards £10 minimum. road for const “’O o MULLARD ELECTROLUBE
control, 5 voits TTL compatible, line I“ PCBA ruction
erase. 1u|r|‘ card includes UA:T NEW gxt:rsemam:rtsca\‘fﬁéo SIEMENS SIFAM
em, char, gen etc., comp video chip £17.20
ot from e gt ed keybd in. fultoard £161.00 :Qger::gluvri:‘eeasv SESCOSEM ARROW HART
Send S.AE. for data. £26.99 MAKES COMPONENTS BUYING EASY
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NEW FROM CASIO

THE INCREDIBLE
FX 8000

43 Scientific funct.
150 sec. Stopwatch.
Five Alarm-Timers,

sequential (self-
clearing) or repeat.

2 level parenthesis.
Memory. Deg, Rad, Gra.
Standard Deviations.
Fractions. Sexagesimal.
Rect/Polar convert.
LCD. 1300 hr batteries.
+x23x5%in.2.7 0z
RRP £35.95
£29.95

m CQ-81 CALCULATING
ALARM

CLOCK PLUS 2
ALARM/TIMERS

Two AA batteries last
for 10,000 hrs {1 year).

LCD 6 digit clock,

large angled display.

24 hr Alarm, also two
24 hr Alarm/timers with
countdown {one self-
clearing, one repeats).
Full Memory, Constants,
%, v. 1§ x 23 x 5in.

RRP£22.95 £17.95

FX-48 SCIENTIFIC
MINE CARD

Fuli scientific with

2 leve! parenthesis.

Full Memory. Deg, Rad,
Grad. Sexagesimal,
Standard Deviations.
600 hrs battery life.
RRP £24.95

£19.95

CALCULATING ALARM CLOCK
MINI CARD

Available Aug./Sept. Similar size to FX-48. Similar
specification to CQ-81.

RRP £24.95. Our Price £19.95

CASIO QUALITY AND VALUE

310QR-17B =
Left. 8.4mm

£29.95

31Q8-12B
Right. 7.7mm

£39.95
Stopwatch,
Dual Time
Water Resistant,
All S/S.

N e
31QR-16B (Round face — not illustrated). Luxury
version of 31QR-178. Only 7.45mm thick. £34.95

SPORTS WATCHES
F-100 (et)
9.45mm thick

RRP £29.95 ‘

£24.95 . i
= 52QS-148B -
8.0mm

£34.95

Net, Lap and
1st & 2nd Place &%
times to 1. ﬁi
Water Res. 66ft. L
38CS148 Chronograph £49.95

ALARM WATCHES. 25CR-168 (round) £49.95
25CS-148 (square) £59.95

WORLD TIME WATCH. 29CS-11B £59.95
SEIKO Calculator/Watch (£165) £135

CITIZEN Multi-Alarm (£135) £108

MAINS DIGITAL ALARM CLOCKS

Fairchild Timeband C500, Black or white £9.95
CASI0 CALCULATORS

ST-1 Stopwatch (four way) £24.95

LCD LC822 £10.95. LC78 £16.95

AQ-1000 Clock, alarm, stopwatch £21.95

CASI0 SCIENTIFICS

DIGITRON: FX-31 £11.95. FX-39 £15.95.
FX-140 £17.95. FX-120 £19.95. FX-360 £49.95.

Send 25p for our illustrated catalogue.
Prices include VAT and P & P.
Send cheque, P.Q. or phone your credit card no. to:—

Dept. P.E

TEMPUS <o e

Telephone (0223) 312866
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CANON

COMPONENTS

OFFER A FANTASTIC RANGE AT VERY
COMPETITIVE PRICES inciuding . . .
e R.F. o SPEAKERS o LEADS
e DIGITAL e CABINETS e PLUGS
e TRANSISTORS o AMPLIFIERS o JACKS
o LINEARI.C.’s e MICROPHONES e POWER SUPPLIES
e DISPLAYS o MIXERS o METERS
e LED’s e HEADPHONES e SURPLUS ITEMS
e RESISTORS e TURNTABLES e TAPES
e CAPACITORS o LIGHT MODULATORS e RADIO’s
e HARDWARE o LIGHT BOXES e CALCULATORS
e CHASSIS e SPOTS e TEST EQUIPMENT
e BOXES « BULBS o KITS
e S-DEC e JINGLE MACHINES e VERO BOARD
e T-DEC » PACKS e SOLDERING IRONS
e TRANSFORMERS o TWEETERS e SOLDER
PHONE OR SEND S.A.E. FOR LISTS #CC5SS OF BARCLAYCARD

322-324 WHITEHORSE ROAD CROYDON

SURREY CRO 2LF

OPEN DAILY 9.30 A.M. -6 P.M.

TEL.01-684 9872

SEND SAE

@@ CATALOGUE/ORDER FORM

Send stamped

addressed envelope for catalogue/

order form and up to four price lists of com-
ponents for PE projects from November 1977.

Examples from the Ace range of 700+ components.

555 | TIL209§IN4001

All prices include VAT. P&P FREE over £2.

Name

Address

ACE MAILTRONIX LTD

Get onACEUR your sleeue! It

Wakefield, W, Yorkshire WFI SJR

FOR YOUR GUIDANCE
VALUE ADDED TAX

Unless otherwise shown, all prices in advertisements
are inclusive of VAT. Where prices are exclusive,
readers should ensure that they have added the
correct amount of VAT before ordering.

Export orders are not subject to the addition of
Value Added Tax.
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~Electro

e

utenty. Gt | N

nics Weekly

Communications of the first kind.

Every copy of Electronics Weekly is a
close encounter with two worlds — the
telecommunications and the electronics
industry.

A quality subscription newspaper,
Electronics Weekly is specifically
designed to provide you with a full
briefing on every factor important to senior
management decisions.

Competitor activities . . . prices . . . new
products . . . takeovers . . . government
plans, legal and financiat . . . export

Practical Elecfronics September 1978

opportunities . . . stock exchange
developments . . . future trends
Electronics Weekly reports in depth on all
these areas, giving you a regular insight
into where both industries are heading —
and what your competitors are doing.
52% of its readers are in financial or
general management — which makes
Electronics Weekly not only essential
reading for you, but the natural medium
for launching new products and selling
overseas through our European edition.

For a specimen copy, and advertisement
rates contact: Brian Moloney on
01-261 8000 or write to him at the
address below.

Electroni
cs Weekly
communicates the facts

Published by IPC Electrical/Electronic Press Lid.
Dorset House, Stamford Street, London SE1 9LU
A member of IPC Business Press Ltd.
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SMA I l AD CONDITIONS OF ACCEPTANCE

OF CLASSIFIED ADVERTISEMENTS
The prepaid rate for classified advertisements is 18 lbmmrm'ﬂ::o':%z'ﬁ,::ﬂm%‘x
pence per word (minimum 12 words), box number 60p ment rate card and on the express understand-

extra. Semi-display setting £6.00 per single column ing that the Advertiser warrants that the
advertisement does not contravene any Act of

centimetre (minimum 2.5 cms). All cpeques, pos'tal Parliament nor is it an infringement of the

orders etc., to be made payable to Practical Electronics British Code of Advertising Practice.

and crossed “Lioyds Bank Ltd”. Treasury notes should 2-"'::7 Dub“!hx reserve the right to refuse or
H 2 withdraw any ertisement.

alyvays be sent registered post. Advertisements, toge.tper 3. Although every care is taken, the Publishers

with remittance, should be sent to the Classified shall not be liable for clerical or printers’

Advertismement Manager, Practical Electronics, Room errors or their consequences.

2337, IPC Magazines Limited, King's Reach Tower,
Stamford St., London, SE1 9LS. (Telephone 01-261
5846).

RECEIVERS AND COMPONENTS

TURN YOUR SURPLUS capacitors, transistors, etc., into cash.
Contact COLES-HARDING & CO., 103 South Brink,
Wisbech, Cambs, 0945-4188, Immediate settlement,

NOTICE TO READERS _ PROJECT SUPERSAVE
. . : BRAND NEW COMPONENTS BY RETURN
When replying to Classified Advertisemencs . o
. Electrolytic Capacitors 18v, 25V, S0V,
please ensure: 2.247'47"1 g 2('556\/ 4_87 ‘ & 00107 mf(%sév_as",' WITH CODESPEED
Ao g — 9 —8pl. 1 —7p. —8pl. 5
(A) Thant you have clearly stated your require 220—8p. %gov—wp). 470—11p. (50V—10p). Full sp”. Devices
ments, 1000/15V-——16p. 1000/25vV—18p. 1000/50V—22p. PACK M1 2 Calculator Keyboards £1.00
(B) That you have enclosed the right remittance. Subminiature bead tantalum elactrolytics. PACK M2 1 x 2102, a 1024 bit static RAM. The most populer of all
a . . -1, 0-22, O- 1-0 @ 35v, 4.7 @ 6.3v—8p. random access memories in professional and amateur electronics. With
(C) That your name and address is written in 2.2/35V & 4-7/256V—9p. 10/25V, 15/16V—12p. full data. £125
block capitals, and 22/16Vv, 33/10v, 47/6v, 68 & 100 @ 3V—14p. 'FACK M3 1P‘x lﬁ?lﬁ‘lfvﬁhl" fum;g:: glll:’unll(ﬂ Chip {not designed
q ini i i or use with Pack M1, With data L £1.
(D) T:l( your letter is correctly addressed to the 'n;‘"‘p’? '“:'"::;“';ffg':m'gs E;fz ?0"'53081\{_24’:' FAEI( zz' 1 ;{8:1 it u.gg"sgiuh 7 segment Liquid Crystal calculator
advertiser. e ‘ 3 - y “ style disptay. With data. £2.!

. Vertical  Mountin, Ceramic  Piate Caps. 50V. F‘l:l( é’: 1 digit 0.5" high 7 t Liquid Crystal caiculat
This will assist advertisers in processing and E12 22 pf,—1000g pf. E6 1500 pf.—47000 pf—2p. style di llv.\;Vi?h d":"._““zg'ﬂ ssgment Liquid Crystal caiculator
despatching orders with the minimum -of defay. Polystyrene E12 Series 83V. Hor. Mounting. FXFK ?Zh B Ithbv p«;'p:.hr dan;lad. A 0.27 3} digit Liquid Crystal

10 pf. 1000 pf.—3p. 3 P b wristwatch di; with data,
e P:,)om:: :;ov‘z?,o n"' e 10022 st PACK T3 1 x MM5316 Digital Alarm Clock 1., 12 or 24 haur. Will
o e _1L4p = .22°_'5 9.'33 -475—"8”' drive LEO, LCD o Huorescent displays. With lull instructions. £2.75
68—11 1014, "1-6—20 P. 2.9, P PACK T4 1 x 0.87 giant red LED Clock Display. 3§ digit with
RECEIVERS AND COMPONENTS 6 (5 L p. 2:2—24p. am/pm indicator. An excellent display for your digital clock project at
Mylar (Potyester)  Film  100V. Vertical Mtg. onty £4.86
-00t, .002, -0056—3p. -01, -02—4p. -04, -05—5p. PACK DM1 5 x 14 pin dual in line chips each containing 23
Miniature _ Film _ Resistors Highstab. E12  5%. matrixed signal diodes. With data. §0p.
r_/é—/y 0.125 watt 100 to 2M20 .... . 1p.
/ ; - : Untested Packs
- SPECIAL OFFERS. b PACK D1 |80% Guarantesd Good) 15 x DTL logic 1.C.s. Mainly dual
Buy NOW while siocks last. PRICES INCLUDE V.A.T. 1N4148—3p, 1N4002—S6p, 1IN4006—7p, IN4007—8p. KL op A Rapldces ithose ety AT tlip flops in most projects.
3VeS . £
2N3055 33p eoch BC107/8/9, BC147/8/9, BC157/8/9, BF194 & 7—9p. PACK D2 2]5 x gg”ﬂﬂ xvpl 1€'s. 100 twtn‘ z% nand gates. We
TIP3 or TIP32 39p eoch 20mm. fuses -15, -25, -5, 1.0, 2.0, 3-0 & 5A—3p. usrantee at least 50 good. A giveaway at anty £1. .
TIP41 or TIP42 39p each Printed  Circuit  Holders for 20mm. fuses_sg. LEAIJc;xpEI: ,,“21’ mﬁ.t:‘-"::lﬂ:dtfogg) x MAN3 7 segment 0.127
. . . 3 ul R
0.022uF Polyester 3p eoch Post 10p (Free over £4). Prices VAT inclusive. PACK MU1 (Untested — 30 no guarantess). Anothet bargain. 2 x
0.033uF Polyester 6p each THE C. R. SUPPLY CO. Upper half of a calculator case with built-in keybosrd. A snip at only
220F 450V Electrolytic 19p sach 127, Chesterfield Road, Sheffield S8 ORN 80p the pair
:;L;:g?ZVEIEeIclrol)]!ic. :p eac: Satisfaction nuaulmnd or mlu: u:’mplm pack tor
ectrolytic P ead LED'S. Mi h f 4 different si 4 di replacement or refuns
680uF 16V Electrolytic 12p eoch mloﬁ,s_ ;(‘)ed, Py 100dl. o s‘iff:,u‘;‘}ﬂg v‘f{%{ef},ﬁ MAIL ORDER ONLY — NO CALLERS PLEASE
Red LED's {(Smm) 10 for £1.00 post and packing. CWO. Michael Williams Electronics, Postage sad Packing please add 26p
ALL COMPONENTS ARE BRAND NEW AND GUARANTEED 47 Vicarage Avenue, Cheadle Hulme, Cheshire. SK8 7JP. CODESPEED
ONLY AVAILABLE AT THESE PRICES WHILE STOCKS LAST IROBERS P.0. Box 23, 34 Seafield Road
Please add 15p for Postage. Send 2 stamps for Catalogue. DD
BARCLAYCARD 'phane service available. Copnor, Portsmouth, Hants., P03 58J
Tel. 0473 50975. LADDERS. Varnished 25ift. Extd. £34.56. Carr. £2.70.
FRASER-MANNING LTD., Leaflet. Callers welcome. Open Sat. Ladder Centre,
26 HERVEY STREET, IPSWICH, 1P4 2ES. (PEE4) Halesfield (1) Telford, Salop. Tel: 586644.
BOOKS AND PUBLICATIONS
ASSORTED SMALL JAPANESE IF. Transformers 20 for £1.25, SERVICE SHEETS
sAs]sé)rted Nuts, Bolts, Wa?hers. Eyeletsl Self ’I;:appping, ¢ -
elf cutting screws a real bargain 1 lb weight £1.75. BELL'S TELEVISION SERVICES for Service Sheets on SIMPLIFIED TV REPAIRS. ull repair instructions
Assorted Ceramic Capacitors 100 for £1.00, Assorted Radio, TV, etc. 75p plus S.A.g). Col:ll,ie vV e§e,vi‘ée individual British sets £4.50, re‘?uest free circuit diagam.
Polystyrene Capacitors 100 for £1.50, Assorted Polyester Manuals on request. S.A.E. with enquiries to B.T.S. Stamp brings details unique. TV Publications, (AUSEPE)
Capacitors 100 for £2.00, Assorted Carbon and Carbon 190 Kings Road, Harrogate, N. Yorkshire, Tel: (0423) 76 Church Street, Larkhall, Lanarkshire.
Film Resistors 100 for £1.00, Assorted Wire-Wound 55885, ! !
Resistors 100 for £2.00, Assorted Transistors/Zeners THE END OF COMPUTER CONFUSION: what point have we

Diodes all marked 100 for £2.00. Mullard Modules

. L reached - wh e oing? Read Computer Lib/
LB 1152 S1.000 LP 1153 £4.00: LP 1165 £4.00; SERVICE SHEETS for Radio, Television, Tape Recorders, ere are we going pu

Dream Machine by Ted Nelson. £5.95 from your Local

II:I}: 1111316 34.0(:)0; AIlAIP l1)169 £4.00; .Lll’ 1(} 73v§4’4f0(z gtir%" eéca'tx:éseﬁ;sep]"::g'g"glgg ;dmei'lbg?nﬁasgil:) 32‘7’ %ompixtg Smre,) orasem%\lm.gs to %)mputer Bookshop,
.00. above prices include R g i - ' 'emple House (1), 43-48 New Street, Birmi am.
Postage, T, Powell, 306 St. Paul's Road, London N.1. | Bohemia Road, St Leonards, Sussex. P i
Telephone 01-226 1489.
FOR SA

PCBs Paxolin 104" x 43" 4 - £1.25. 12" x 9" 70p. s LE

174" x 94" £1.15. Fibre Glass Double Sided 13" x 6"

£1.30. 12" x 104" £2.10. Unit with 8 Silicon Diodes NATIONAL SEMICONDUCTOR SC/MP develo g .

N pment kit plus RUN YOUR OWN BUSINESS AS AN EXTRA HOME
800V 20 amp. § SCRs 400V, 16 amp. © Vinkors w | | 4K RAM and 4K PROM. J. Harbour, Holdway House, | ACTVITY. LARGE PROFITS. A GENUINE OPPOR.
s £1.30. 7ibs. Assorted Components £2.95. Child Okeford, Blandford, Dorset. Tel: 0258 86701. TUNITY TO SUCCESS.” Full details on receipt of
JEELD Esatith - P dd 150, s.a.e. Industrial Supplies, 102 Parrswood Road, Withing-
List 15p Refundable. Post 20p under £1. Insurance add 15p. FOR SALE — Back issues of Practical Wireless, Television, ton, M hester 20.

J.W.B. RADIO Electronics, and Radio Constructor. Some complete years
gy . copies, 1959-1969, SAE with offers and enquiries to: T.F. NEW BACK ISSUES of “PRACTICAL ELECTRONICS” available
2 Barnfield Crescent, Sale, Cheshire M33 1NL Engineering, 261 Crofton Road, Orpington BR6 8JF. 65p each Post Free. Open P.0./Cheque returned if not in

stock — Bell's Television Services, 190 Kings Road,
CHIPS 555 Timers 25p, 741 8 pin 18p, P&P 20p. Web Harrogate, N. Yorks. Tel: (0423) 55885.

VALVES. Radio - T.V. - Industrial — Transmitting and Optonics Ltd., 3 Alhany Street, Edinburgh.
Projector Lamps. We dispatch Valves to all parts of the

world by return of post, Air or Sea mail, 4000 Types in

stock, 1930 to 1976, Ohsolete types a speciality. List 20p. | SEEN MY CAT? 5000 Odds and ends. Mechanical Electrical. ELECTRICAL

Quotation S.A.E. Open to callers Monday to Saturday 9.30. Cat free. Whiston, Dept. PRE, New Mills, Stockport.

to 5.00 closed Wednesday 1.00. We wish to purchase all STYLI - illustrated equivalents (List 28) also cartridges,
types of new and boxed Valves, Projector Lamps and leads, etc. Superb quality and service at lowest prices:

Semiconductors. COX RADIO (SUSSEX) LTD., Deg}. 200 ELECTRONIC Magazines P.E. P.W. WW. E.T.I. Back Full aranteed, Free for S.AE. from FELSTEAD
P.W. The Parade, East Wittering, Sussex, PO20 8BN, to 1964. Old advance signal generator. Video Game. ELE?,C’%IURONICS (PE), Longley Lane, Gatley, Cheadle,
West Wittering 2023 (STD Code) 024366. R/C Car. Total £70. Telephone: 0909-78-3918. Cheshire SK8 4EE.
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EDUCATIONAL

TELEVISION

TRAINING

15 MONTHS full-time course for beginners

to include all the undermentioned subjects.

Short courses, combining one or more

subjects, for applicants with previous elec-
tronics knowledge.

13 WEEKS ELECTRONICS AND RADIO

13 WEEKS MONOCHROME TELEVISION

13 WEEKS COLOUR TELEVISION

13 WEEKS CLOSED CIRCUIT TV AND VCR

The training incorporates a high percentage of

practical work.
NEXT SESSION starts on September 11th

Prospectus from:

LONDON ELECTRONICS COLLEGE,
DEPT A9 20 Penywern Road,
London SW5 9SU.

Tel: 01-373 8721.

COLOUR TV SERVICING
Learn the techniques of servicing Colour TV sets
through new homestudy course approved by leading
manufacturers. Covers principles, practice and align-
ment with numerous illustrations and diagrams. Other
courses for radio and audio servicing. Full details from:

1CS SCHOOL OF ELECTRONICS
Dept. 272Y Intertext House, London SW84UJ
Tel.01-622 991 1 (all hours)
State if under 18

TECHNICAL TRAINING
Get the training you need to move up into a higher
aid job. Take the first ster now—write or phone 1CS
or details of ICS specialist homestudy courses on
Radio, TV, Audio Eng. and Servicing, Electronics,
Computers: also self-build radio kits. Full details from:

'S SCHOOL OF ELECTRONICS
Dept. 272Y Intertext House, London SW8 411J
Tel. 01-622 9911 (all hours)

State if under 18

CITY & GUILDS EXAMS
Study for success with ICS. An ICS homestudy course
will ensure that you pass your C. & G. exams. Special
courses for: Telecoms. Technicians, Electrical
Installations, Radio, TV & Electronics Technicians,
Radio Amateurs, Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 272Y Intertext House, l.ondon SW8 4U)J
Tel.01-622 9911 (all hours)

State if under 18

MISCELLANEOUS

NO LICENCE EXAMS NEEDED

To operate this miniature, solid-state Trans-
mitter-Receiver Kit. Only £9-75 plus 25p
P. & P.

‘Brain-Freeze' 'em with a MINI-STROBE
Kit, pocket-sized ‘lightning flashes’, vari-speed,
for discos and parties. A mere £4-30 plus 20p
P. & P. Experiment with a psychedelic
DREAM LAB, or pick up faint speech/sounds
with the BIG EAR sound-catcher; ready-made
multi-gunc(ion modules. £5 each plus 20p
P. &

LOTS MORE! Send 20p for lists. Prices include
VAT. (Mail order U.K. only).

BOFFIN PROJECTS

Cunliffe Road, Stoneleigh
Ewell, Surrey (P.E.)
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NEED THE TIME? ARMATURE AND COIL WINDING
ENAMELLED COPPER WIRE
MSF 60 KHZ RECEIVER, internal ferrite rod, A{l)“'y top quality ':n:’ter‘larl‘g lli:pgled.’
1000 Km range, £13.70, or with parts (no case, X orders d""‘f‘,beu‘e","‘ in 44 hour L 1b reet
pcb) for sequential YEAR, MONTH, DATE, DAY, 10 ¢o 19 £1.98 £1-60
HOURS, MINUTES, SECONDS display only 20 ¢o 29 £3-18 £1-80
£24.40. 30 o 34 £3-45 ﬂ-?g
PROGRAM YOUR OWN tunes with this o dd prices inclusice ofP. & P. in U.K.
MUSICAL DOORBELL, new jingle every day, just COPPER SUPPLIES
needs bell transformer and speaker, £19.50. 102 Parrswood Road, Withington,
NO LONG WAVE? 100-600 KHz Converter, feeds Manchester 20 Telephone 061-445 8753
your 4.1-4.6 MHz receiver, only £9.90.
B e Gl Gl O (O, (T SUPERB INSTRUMENT CASES BY BAZELLI, manufactured
circuit, case, postage etc, instructions, money bac: from P.V.C. faced steel. Hundreds of people and indus-
?ssqrance! sa/SEND off NOW. Giro 21-923-4000, trial users are choosing the cases they require from our
oreign prices IRC. vast range. Competitive prices start at a low %0p, chassis
CAMBRIDGE KITS punching facilities at very competitive prices, 400 models
45 (FJ) OId School Lane, Milton, Cambridge. to choose from, free literature (stamp would be appreci-
ated). BAZELLI, Dept: No. 23, St. Wilfred’s, Foundry
Lane, Halton, Lancaster. LA2 6LT.
PRINTED CIRCUITS
and HARDWARE 100 Resistors 75p
Readily available supplies of Constructors’ hardware. Printed W 5% c/FILM 2-201-2-2M0 (E12)
circuit boards, top quality for individual designs. Prompt 10 each of any value. Send S.A.E. for free sample
service. Send 25p for catalogue. From: C60 CASSETTES 30p ell Cnnzl':ul ,Ig Plnti:
N
RAMAR CONSTRUCTOR SERVICES, C30 CASSETTES 459 Screwed Assemony
Mosons Road, S'rﬂ"';fd upon Avon, Warwicks. All pricas Include VAT.  Add Postage 10p in £1
[eLB879; Quantity Discounts SALOP ELECTRONICS
10 Units 5% 23 WYLE COP
50 Units 7% SHREWSBURY
100 Units 10% Tel. 53208
LED DISPLAYS:
05 t[::":/mh( fy) I’g: i
5" C.an/cath (speci ir,
0.8" C.an/cath ls:c;m 1209 f:cﬁ RADIO
CLOCK MODULE: 24, Atarm LTBOTH £5.50 requires Tir, switches, CONTROL
buzer, sim MA1002. SPECIAUSTS

FCM7001 Time/Cal/Alm chip £0.00

MK50397 MM.SS.99 up/down counter £10.00

SCRUMPI 2 SC/MP MPU kit £60.00

SCRUMPI 3 SC/MP MPU kit £1687.30

rleng)SE_NSE MPUs for beginners books, two books tor beginners
s

Kits for multi channel
systems. Special parts
and accessories.

S.A.E. FOR LEAFLETS

gﬁwincumﬁo'\'lﬂs :151' 30p P&P. Tel: 0602 395418
BYWOOD ELECTRONICS, 68 Ebberns Road, MICRON R/C, Hay_worth Road,
Homel Hompstead HP3 9QRC. Tel: 0442-62757. Sandiacre, Nottingham.
SITUATIONS VACANT

Radio Technicians

Government Communications Headquarters has vacancies for Radio Technicians.
Applicants should be 19 or over

STANDARDS required call for a sound knowledge of the principles of electricity
and radio, together with appropriate experience of using and maintaining radio
and electronic test gear.

DUTIES cover highly skilled telecommunications/electronic work, including the
construction, installation, maintenance and testing of radio and radar
telecommunications equipment and advanced computer and analytic machinery.

QUALIFICATIONS: Candidates must hold either the City and Guilds
Telecommunications Part 1 (Intermediate) Certificate or equivalent HM Forces
qualification.

SALARY (inc. supps.) from £2,673 at 19 to £3,379 at 25 (highest pay on entry)
rising to £3,883 with opportunity for advancement to higher grades up to £4,297
with a few posts carrying still higher salaries.

Opportunities for service overseas.
Further particulars and application forms available from:

GCHQ

Recruitment Officer, (Ref PE/9)

GCHQ, Oakley,

Priors Road, Cheltenham, GL525AJ.
Cheltenham (0242)21491 Ext 2270




1L L FoR BOOKS, CMOS AND COMPONENTS

6800 Booklet 1.80, MOT CMOS Dotabk 3.50, 6800 Appl
Man 12.95, 6800 Prog Mon 5.35, SC/MP Introkit Mon 0.75
NS TTL Datobk 2.10, RCA CMOS Dotobk 5.45, 8085 User's

Mon 5.15, Z80 Ass Long Prog Man 7.50, Z80 CPU Mon
5.60, 280 CTC Spec 0.80, Z80 P10 Mon 3.30. Also o full

range of CMOS - send for free cotologue MPUs:
MEK6800D2 205.20, MC6820 7.50, Z80 18.14, Z80A
24.19, Z80CTC 10.96, Z80P10 10.96, Memories: 2102-A

2.00, 2112A-4 3.13. Displays: Type FNDSOD C.C. 1.40,

Type TIL321 CA. 1.40, SLTO! 5.29. Crystals: 32.768KHz
: 3.19. Clock ICs: AYS51202 3.35, AY51224 3.73, MK50253
5.83. Soldercon Pins: 100 0.54, 1000 4.32, 3000 11.34.

0/A Levels ONC or City and Guilds or TV Engineering? Eﬁd,\éd"a’sr:}{pw%msg: 7?9:? S 758305 Comiey

The UK Training Division of Control Data who manufacture the " PLEASE

world’s most powerful computer wishes to meet suitable

young people between the ages of 21-35 to train as computer MENTION THE FABULOUS

engineers with a view to subsequent employment at various .

locations. This is an opportunity to be trained in computer PRACTICAL D2 MICROPROCESSOR

skills by a leading computer manufacturer for an occupation LECTRONICS' EVALUATION KIT

and industry which offers progressive salaries, really interest- E FROM MOTOROLA.

ing work and excellent career prospects. WHEN

Spend an evening with us and investigate our training entry gi:a'll;ﬁngc‘“sezey iﬁfyg"ﬂd .‘Esreven ;esf;;';

scheme in detail. I::nd out whether you would qualify for REPLYING Ex‘;az e terf:c:ceCapa(t))rilllity *Full

Support under TOPS Documentation *5 Voit power supply Required

FOR LONDON INTERVIEWS CALL 01-637 2171 T0 “One years FREE membership of The Amateur

AND ASK OUR RECEPTIONIST TO CONNECT YOU TO Itz R G GUEg FICALES *

iAo 2E.c . c T ADVERTISEMENTS || | £150P& P+ 8% vaT.

For outer London interviews please call either: ENAMELLED COPPER WIRE
BIRMINGHAM OFFICE 021 622 7383 Swe Jp g dm ag
MANCHESTER OFFICE 061 832 3114 22 280 160 32 [

LEEDS OFFICE 0532 450145 3540 335 190 110 b
SOUTHAMPTON OFFICE 0703 38644 043 i 2% ix B

*TOPS — The NATIONAL TRAINING OPPORTUNITIES o T

SCHEME under whti)ch training costs and personal subsistence Tinned Even G 1430 £3 ner Ib

are paid to suitable candidates whilst undergoing training inned Copper, Even Gauges 14- per Ib.

which is designed to lead to employment. ;4:61::?;:! ::e/;o&Sgl:ﬁL {fﬂYG £3.24 per Ib.

SAE brings list of copper and resistance Wires.

MISCELLANEOUS — Continued
i oy THE SCIENTIFIC
BEST OFFER EVER £99-99 [ /1%: TV CAMERA WIRE COMPANY

Complete TV Camera Kit for under £100.00 (excluding P/P and VAT). Offer

includes Lens, Tube and FREE Modulator. Plugs directly into AE socket of TV or PO Box 30 London E.4.
Reg. Office, 22 Coningsby Gdns.

VCR. Reliable high performance design. Suitable for Security, Education, Industry

etc. Fully compatible with other CCTV Equipment. Fully Guaranteed Parts. Buy 1t
with your Credit Card.

100 WATT GUITAR/PA/MUSIC
CROFTON ELECTRONICS LIMITED AMPLIFIER

35 Grosvenor Road, Twickenham, Middlesex TW1 4AD. Tel: 01891 1923 With superb treble, bass. Overdrive, slimline, 12 months
guarantee. Unbeatable offer at £39. Also twin channel with
e oraly et with T dart. Also fazs boxes great
s absolutely delight within ays. Also fuzz xes great
CABINET FITTINGS PR T AL O F-C-B-e sound robust Sonstrusion €0.63. Also’ 100 watt 12 in
FOR Dec. 77 Car Burglar Alarm 1412-1 88p. 0
Stage Loudspeakers and Amplifier Cabs May 78 Moving Light Display £2.96. ~ Allinclusive of P.P. Send cheque or P.O. to:
Fretclaths, Coverings, Strap & Recess Handles, Feet, Costors, May 78 Workshop Power Sunglg £1.97. WILLIAMSON AMPLIFICATION
Jacks & Sockets, Cannons, Bulgin 8 ways, Reverb Trays, e A 62, THORNCLIFFE AVENUE, DUKINFIELD,
Locks & Hinges, Corners, Trim, Speaker Bolts etc. F::‘ry 7full Ili":(matnd. current bo::d?. lease send S.A.E CHESHIRE. TEL:061-344 5007
Send 2 x 9p Stamps for samples and illustrated catalogue. P.C.B.s also produced from custom':)r's own master —
ADAM HALL (P.E. SUPPLIES) please send for quote.
Unit 3, Carlton Court, Grainger Road PROTO DESIGN
Southend-on-Sea, Essex. 14 Downham Road, Ramsden Heath, Billericay, Essex N OT' c E
CLEARING BORATORY. 3 , U 5 .
A Y. Scopes, recorders, testmeters PRINTED CIRCUIT BOARDS made to your requirements. To

hridges, audio, R.F. generators, turntables, tapeheads, : b i reqt ¢
stab?lised P.S.0l.s, sweep generators, test equipment, etc Write for details and price list. Western Circuit Designs,

Lower Beeding 236. . 31 Great Hinton, Trowbridge, Wilts, BA14 6BY. R EADE R s

BELLS , ,
LN oo suo THETREASURE TRACER Whilst prices of goods
CerterslSion £553 s MK 11l metal Locator Shown_ in classifled
Inch Bl £8.37 advertisements are
Send Cheque, P.O. to - erteas o correct at the time of
\ / CWAS ALARM 8 Briging N;l ssliing :llll:l locator kit I .
B Fitted with Faraday shie)
6to 12V D.C Er”g':;:grggw.galsk. 12v D.C. ® Spesker -m:o:rp;on- operation ¢ Oslng fo r p fess,
C._S.A.E. for full Price List = T T readers are advised to
B Fn ranaistor circun .
MORSE CODE TUITION AIDS & Trorougny prowesons fman check with the
Cassette A: 1-12 w.p.m. for amateur radio examination. : Sivey °'"’| """::“’:""" ifor.leerew: 9 .
Cassteht’tr:a B: 12-24 w.p.m. for professional examination pre- o :'.":.":;""'c_,'.x“c_, e advertiser both prices
ara .
&?;s;‘ ‘% mg:; ;y:(s:;em available. Morse Key and Buzzer unit Sand siampes. scarssssa enveiope and aya,[ab,[lty of
aP:‘igeBsu«:::r c4:4a§_,soe.ne tincluding bookiets) £4.50. Morse Key S goods before ordering
Prices include postage etc., Overseas Airmail £1.50 extra. ad 220 . 95 .
MHEL ELECTRONICS (Dept. PE) ost £1 20 - £1 37 VAT 20 - £1 77 VAT from non-current issues
12 Longshore Way, Milton, LECTRONICS 6g CLEVELAND ROAD q
Portsmouth P04 8LS. 'LONDON E18 2AN (Mail Order Only) of the magazine.
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Don't let your environment dehydrate yau.
Buy o Honeywell Humidity Controller mem-
brane operoted with 1" shoft, ideal for green-
hauses, centrally heated homes, etc. Build your
own humidity alarm, 3-75A. Contacts ot 250V
£1.50 each. 3 for £4.00

4 aluminium boxes 128 x 44 x 38 mm idec! for
signol injectors, etc. £1.00,

100 minioture reed switches ideal for burglar
alarms, model roilways, etc. £3.30.

6 x b-pole 12 volt reed relays on boord £2.45.
High quality computer panels smothered in top
grade components: 5 lbs £4.75; 10 Ibs £8.95.
Miniature edgewise panel mounting level
meters 200 vo.fsd 90p.

Minioture transistorised f.m. front end with
inegral tuning gang 88-108MHz £2.50.

New U.H.F. transistor TV tuners 4 pushbutton
type £3.50.

Rotory type with slow drive ond AE. socket
£2.50.

Aluminium TV coax plugs. 10 for £1.00.
Hordware Packs eoch containing 100's of items
including: BA nuts ond bolis, Nylon, Self-
tapping, Posidrive, "P" clips, Cable clamps,
Fuse holders, Spire nuts etc, etc. £1.00 per
pound. Heavily insuloted E.H.T. Dischorging
Probe with lead and earth connector 60p each.
Ulirosonic tronsducers, tronsmitter and re-
ceiver 14mm diom. 40kcs £4.25 per pair,
Magnetic earpieces with plug and lead 25p
each, 5 for £1.00.

Crystal earpieces with lead 40p each. 3 for
£1.00.

10 ossorted convergence pots £1

12 quil, low profile I.C. sockets, 14 pin £1

DE LUXE FIBRE GLASS
PRINTED CIRCUIT ETCHING KITS
Includes 150 sq. ins. copper clod f/g boord,
1 1b ferric chloride, 1 dalo etch resist pen,
obrosive cleoner, 2 mini drill bits, etch tray and
instructions — only £5.30.

150 sq. in. fibre glass board. e £2.00
Dalopen.....coocociiviiniie = .90p
1 1b ferric chloride to mit spec................ . £1.25
5 Ibs ferric chloride to mil spec...... .£5.00
Instruction sheet ... .20p

BARGAIN PARCELS SAVE POUNDS

Huge quontities of electronic companents must be cleared os space required. 1000's of capacitors,
resistors, transistors, Ex equipment panels etc. covered in valuable components. No time 1o sort, Must
sell by weight 7 1bs — £4.95; 14 |bs — £7.95; 28 Ibs - £12.00; 56 Ibs ~ £20.00; 112 |bs — £30.00.

BARGAIN PACKS

VERNHITRON FM4 10-7mHz miniature cer-
amic fijters 50p eoch. 3 for £1.00

Minioture mains tronsformers, fully shroud-
ed. 240V in 606V at 100MA. out. Ex. New
equipment, complete with mains lead and plug
on input ond short leads on output. 95p.
Semiconductor Bargoins

TH3 Thermistors 10 for £1.00.

100 new ond marked transistors. Lots of types
including BC148, BC154, BF274, BC212L, BF200
etc. £4.95.

200 new and morked tronsistors, inciuding all
above plus 2N3055, AC128, BFY50, BD131etc.
£9.95.

100 mixed diodes including zener, power ond
bridge types £3.30.

Bridge rectifier 100V 2.5 amp. 4 for £1.00.
Brond new ITT 25kV T.V. triplers for Decca
Bradford chassis £2.50. 5 for £10.00.

50 Germonium diodes ideal for crystol sets
etc. £1.00.

Motarolo, 1 wott audio omplifier 1.C. 9-16V
8:1602, 10-400MV sensitivity, S.C. proof, no heot
sink required. Supplied with doto ond circuits.
90p.

Dota and circuits alone, 20p + SAE.

Full spec. LR. diodes, 200V 1A. 20 for £1.00.
100 for £4.50. SN76115N £1.00.

BF200, 6 for £1. BC212L, 10 for £1.
BC154, 12 for £1. BF274, 12 for £1.
BC148, 12 for £1.

Voricop diodes, 10 for £1.

Component Borgains

300 mixed resistors § & § wott £1.50. 300
modern mixed cops, most types, £3.30. 200
mixed resistors, mostly 1 & 2 wott, £1.50. 100
mixed polyester caps £2.20. 100 mixed modern
miniature ond ceromic plate cops £1.20. 100
mixed elecirolytics £2.20. 300 printed circuit
resistors £1.00. 25 mixed pots and presels
£1.50. 100 mixed corbon film ond metol film
resistors mostly minioture lots of volues, £1.20.
600 for £4.90. 100 mixed high wottoge
resistors, wirewound, etc. £2.20. 20 assarted
VDRs ond Thermistors £1.20. 25 assorted
preset pots, skeleton, etc. £1.20.

40p P & P ON ALL ABOVE ITEMS. SEND CHEQUE OR POSTAL ORDER WITH
ORDER TO SENTINEL SUPPLY, DEPT PE, 149A BROOKMILL RD., DEPTFORD SE8

STORAGE CABINETS

Metal cabinets with
transparent plastic
drawers. |deal for
components, small
parts, nuts, bolts

etc. Many other

uses in the home,
workshop, laboratory
etc.

Type 1118

Choose from the following range to suit your own
needs:

Type Height _No. of Drawers Price
(ins.) Total Small Medium Large

1118 11 18 15 2 1 £8.65

1130 11 30 30 - — £8.95

1633 16 33 30 2 1 £10.95

1150 18 50 50 - — £12.95

1860 22 60 60 - - £14.95

All cabinets are finished Blue, 12" wide x 53" deep.
Prices include VAT and Post. Satisfaction or money
refunded. Cheque/P.0. to:

MILLHILL SUPPLIES (TOOLS)

35 PRESTON CROWMARSH,
BENSON, OXON. OX9 6SL

Fillin the coupon Now!
Mantec the leaders in Manufacturqu Technology }

Mantec 7 Dellsome Lane, Welham Green
S R D S

New from Mantec

A comprehensive Home Study Course in
Electronics
Suitable for Beginners and Students
The Course which gives you “Right from the
Start” the practical experience as well as the all
important back-up theory.
Suitable preparation for C and G examinations
Ensure your future in tomorrow’s technology

The home study course that telis not only how but why
The Course includes:- 1 The Manual. Easy to
read and understand, set out in a clear and

concise way, includes numerous
experiments and diagrams.

w 2 The Kit. All components
necessary for the experiments

and projects covered. Mantec also provide -

a tutorial support service for students requiring further advice.

Send today for your "’Right from the start’”” Home

Study Course. Price £35.00 including VAT.

tfneld Herts

To: Mantec, 7 Dellsome Lane, Welham Green,

Hatfield, Herts.
Pleasesendme. .........
study course(s).

Name:

“Right from the Start” home I

l enclose Cheque/Postal Orderforf ................. l

Address:

\___________J
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A\  Wilmslow
) Audio

THE firm for speakers!

SEND 15p STAMP FOR THE WORLD'S BEST CATALOGUE OF
SPEAKERS, DRIVE UNITS, KITS, CROSSOVERS, ETC. AND
DISCOUNT PRICE LIST

ACT @ AUDAX @ BAKER
BOWERS & WILKINS & CASTLE @ CELESTION

CHARTWELL & COLES @ DALESFORD
DECCA @ EMI @ EAGLE @ ELAC @ FANE
GAUSS @ GOODMANS @ HELME @ I.M.F.
ISOPHON @ JR ® JORDON WATTS
KEF @ LEAK @ LOWTHER & McKENZIE
MONITOR AUDIO @ PEERLESS ® RADFORD
RAM @ RICHARD ALLAN @ SEAS
TANNOY @ VIDEOTONE @ WHARFEDALE

WILMSLOW AUDIO (Dept.
SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF

P.E. 8)

Discount HI-Fi, etc. at 5 Swan Street and 10 Swan Street
Tel.: Wilmslow 29599 for Speakers Tel.: Wilmslow 26213 for Hi-Fi




s By TEXAs LINEAR ICs TRANSISTORS BFYS1/2  22p | TIPAIC 785 | 2N3823  70p | '0IO0ES BRIOGE
7400 Ipy4 74388 150p | 9302 175944015 8ag|*avi.0212 6oop | MCIASS 4000 | ac127/8  20p BFYS6 33p | TIPA2A 70p N3B6E  90p | “BY127 120 | RECTIFtERS
7401 14p 74390 200p | 9308  316pf4018  45pfAv1-1313 66ep | MC1436 100p 0149 10p BFY90 30p TIP42C 82p | °2N3903/4  18p | *0as7 S | A sov 21p
T i mmlan DEled efhien Gb aem | Wik m | omw o) w Es e jnfoaus
"AYS- 00, Ll 0, 2 K L4
;:gi ”: "loaz  teap]ems a5 'Avg-\g{; :JG: “MFC40008 1209 u}ggm “: BRS;JIg/ZU 332 'nsizss ;n: 'zmogg/s 12: g:gg ‘3: }: ‘28¥ 33:
7405 18p TaLSSERIEs | 8312 165pla020  100piavi-13g0 320p | MKSO3SB  TEDh | eciame  9p | BUIOS - iadp | TMSES 0p | 12N40B0  12p | °0ad! % | :24 100v 35p
7406 32 41500 22p) 9316 225p) 4021  110pk°CA3019 o | Ao mv ZBC149 10p | :Bulcs 250p | SZTX108 12p | Z2Ns081/2  18n | “0ads 3p | *24 400v  a5p
7407 329 741502 2249322 150034022 100p}cA3046  70pd SRS 00 | sacisie 10 | (BUZ0S 2200 | [ZTKIO0 13 | TNE1ZIM 226 | C0AZ00 9 | *3a 200 60p
7808 19p 74504 220] 9368 200p§4023  22pf°cA3048  225p NESAD 200 | cEc1es 1p | tBU208  200p | JZTXS00  1se | T2NaT2SE 22 | °0A202 100 | *3a 800v 728
Gl R e O S I I A T A R
P P ] e p 3 N “4A 400V 100
7410 24 741513 45| 9601  100p] 4026 130p] °CA3030A0 3759 zggg;g :ggv 8C177/8  1lp MJ491  200p | 2N457A  250p | 2N4227  80p | “1nsise » 8A 503 a0y
7412 20p 741514 100p 9602 175p) 4027 50p| CA31305 100p | MEISZ 42% | BCiis 18 | MJ2501 2250 | 2NB9% 35p | J2N4BT1  60p INSOOL/2  5p 6A 100V 100p
1413 30 741520 220(9603  60p|4028  Bdp) CA3140E  JOpj FEOUD e | wcisas 10p MJ2955  100p 2N697 25p | $2N5087 2% IN40I/4  6p 8A 400V 120p
. et P Al A AR R
b " P p p » 54 400V 400
817 20 740530 220|108 a0, | 9031 2008) iCi7i06  sse L1640 eaCpiziy  Tne | MUEZOSS 00 | NTOBA 200 | INSTIS 22 | NS0T e Hikcs .
1420 g 74847 9% | \uyagn 1gqp | 4033 180¢] 1CLBO38  3a0p{ nnmg: a0 | ecate 12p | MJE30SS  70p | 2N918 45p | 2N5191 8% INS404/7 195 | PLASTIC
oo L i O L A AR R e
P el . D P P P A 500V 65
1423 3 vasra avp | 13182 Z00Recag  tove| Lwgie  zoop| ISNISOZIN - 1a0p | vecsigy o | (MPEIOSE a0 | INIGID 2o | INGZSE S | 273N %y 1o
7425 30p JUSTS - 800 | eanysy 725|201 SOf LM3Z4 Toa| (SNTEO 1200 | tacsare  16p | (MPSAO6  30p | NI711  26e CZNSO1 o S0 S0inW, 9 8A 500v  3%p
e o oL A [ e T ][O MM gy
o T I site |oads  ).lwaes IS0L lafater 2%y | whoiet  lab | -MeSods  ady | wadisa 20p | NsB) 4% | seecr \2h G000 g8
7430 i 741590  90p | 74000  25p §4046  130p) “LM3B| 9gp| .TBAB0D S0p | BCY70 18p MPSUS6  78p | 2N222 200 | t2Ns485 44 | oFFERS 124 500V ",5:
e e e e Sl wludeo )t | enl ) mpope | e ) chan i o i
p 1 q bl . o P P 741 1A 500V 130
1437 35p 7415112 100p | 7ac08  27p {4049 40s| LM709 36p }gmgz é{,S" DYse  200p | (R20088  200p | 2N2646  50p | 2NE25¢  130p 100+ 07 THYRISTORS
iy pon e Sl e e el G| em Cm ) ameooe ) e ) o 8 A
P 0 P P P p ] P 1A 400V 85
7481 7 7415132 1200 [ 74020 27p | 4052 80} 1m7ay  22p| XR2207 a00s | geosen  70p | ‘TP2SC 55 | N2907A 30 | IN128  120p | 100+ 998 12 800V 70p
78424 60p 7415133 60p 74030 279 4053 80p] Lm747 70p| “XR2216 675 | geasye  3zp | °TIP30A 28 | *2N2926 9p | 3N140 100p f20 34 400V 90
7483 112p 7415138 60p | 74032 36p 4055  12%6) Lm248 35p| ,XR2240 400p | ge2sg 36p | “TIP30C 60p | 2N30s3  20p | 3N201  110p 8 600V 140p
7448 112p 785139 60p | 74042 170p 4056  1350| (M3%00  Top| “IN414 900 | +arR3g 3p | TIP31A 58p | 2N3054 65 | 3N204  100p | 100+ 128 400V 1600
7885 100p 7815151 100p | 74048 250p | 4059  B00p| (M3811  130p] ZN4Z4E 1350 3 *grRap 30p TIP3Ic 62p 2NJ0S5  48p | 40230  250p RCA 2N3055 184 100V 150';
78488 93p 745153 809 |7a073 75 |9080  1sel imatae  120] INAZSE 300k} egRen p | TIP3ZA  £8p | 2N3442  140p | 40360 40p £36 184 400V 180p
74474 TOp 7015157 60p |7ac7s  70p 4053 120p] *mC130p  150p| ZNIO3 2% | B9 0p | TIP32C 82p | N3553  240p | 4038172 45p 184 600V 220p
7448 8 7415158 120p [ 7acB5  200p |4088 5o MCiasp 50| 9SH9O 8000 | -grpgp 30p | TIP33A  90p | I2N35B5  30p | 40364 9200 [T e BTIOB  110p
7450 1Tp 7415160 130p | 7ac85  66p J406B 220l it RECUIATORS BFRB1 e | TPIIC 114 ( 22N3B4Y4  adp | 40408 10 | NP contrater 1080 45p
7451 17 7415161 100p | 74090  95p | 4069 20p) o o Plastic T0-220 BFX29 0p TIP34A 115p | J2M3702/3  12p | 40409 850 | crogace 28 g | “MCAIO! 36p
743 1lp 7415162 140p | 74C95  130p J4070  30p] (3% U =t BFX30 3ap | TIP3SC  160p | 12N3704/5 12p | 80410 asp | SiF e INI525 1209
7458 17p 7418163 120p | 74C107 1250 {4071 220f 'gy 75ac 90 7905 115 | BFX845  30p TIPISA  226p [ J2N3708/7  12p | 40411 3000 | 03ty 30p « SAE INS060  34p
7860 \lp 7405164 1200 [ 745150 2500 [9072 2200 3y 113 sop  Jo1s lren| erxee7 3oy | me3sc  290p [ “2N37088  12p 40594 97 4 *INGOBA  4Dp
" g mbon mele w6 m o) mmow | ee G R OB S R
Iz 7419174 1109 | 45120 %222 076 1075 18V 7818 SGp 7918 ns | AP ;g: e N |z sop | soErs 75 PLEASE SENO
7478 308 7805175 110p | 74161 155p 4081 22¢ }3”:%.929““ 924 1sp 40841 909 fl‘;T"”‘ FuLL
| A ] L
Jigo s TALS1S1 1000 | 76C108 1200|4098tz 12V TELIZ 3 7alz | %1022 12 | mo3Z5i3 sagp | 3245 400p [ [OWPROFILEDILSOCKETS Y TEXAS .
o s i GELGL o A uf | Dl u o B W oNn m o RN B
L TaRIE ta0n 2418 dome Lo oo| Maosk 138 teaszse 1200 | 21122 30mp 4500 | 4go1  soop | 18pin 19 224 3o 40pin 51
7484 100p 7415136 120p | 740182 150p [4507 56| tM3177  200p TL430 65 | 2118 1500p EPROMS 6820 600p ""WiRE WRAP SOCKETS
7485 110p 7418221 100p | 740193 150p [4510 99p| LM323K  625p 78HO5KC 7% | 5101 510p 17024 500p 8850 100 | g T 18 pi 55, 40 120,
7486 s 7405240 245p | 740195 220p J4511  150p] LM723 I7p 78MGT2C 135 ] 6810 400p 2708 900p | 8205 320p l{';‘in 40: “:;: un: pn "
7489 210p 7415241 245p | 74C195 110p |4514  250p - RONICS ROM/PROMSs 2718 3000p | 8212 2250 | "
74308 33 7415242 2450 { 74C221 1750 {4518 1105| 2NS777 450 ORP12 90p ORPE1 90p | 7usigg 225 4702 900p | 8218 225 [ EOGEBOARD CONNECTORS
7491 80p 7415243 245 4518 100p| OCP71 130p ORPBD S0p TILT8 70p | 743287 400 8224 400p | 0.158" PITCH SOLOER TAIL CRYSTALS
14924 46p 7415245 300p | 4000 SERIES [4520  100g) 0.125” LEDs 0.2 Nosir e s . 8228 575 | 2x25wav 160p  2X 18Way 1205 | Yool yee
73834 3% 7415251 200p [ 4000 15p|4528  100p|TIL32 (R 75  TIL220Red 16 d 670p | 8251 7008 | 2x15wWay 100p 2 X 22 Way 135
7488 pdp 7415257 120p | 4001 17pf4543  18Op| TIL2DS Red 13p  TIL222 Gr 1gp | 33427 400p 6502  1200p | 8255 550p . mm 3709
74958 70p 7413250 175p | 4002 17p|4553  as0p|T211Gr 200  TIL228Red  22p | 33438 650p 6600 900p | 9905 200 [ VAT RATES — ATl tems at 8% except 58 Mz 350p
7496 65p ;:'L ;;g ;;g, :ggz]s s‘ngp :233 zgg, ¥|Lg1§y. 25p Mysa81 TS  120p | 93446 650p 80804 600p | 9906 275p | marked * which are a1 12}%
7497 180p P P p|TIL216Red  1Bp  Clips 3
74 13 7415374 1850 | 4008 80p[4584 SOy
i I SRS L Bt e | e ez s TECHNOMATIC LTD
i BiSse i d010 foinst ol W ;e D Ml aperopisterats
78107 34 811597 160p | 4011 17p140097  90p J
74108 55 Bissa 16to 401z 1o iaazs et WOk Wl TL1 S0 | Govt. Collages, etc. Drdors accepted 54 SANDHURST ROAD, LONDON NW9
74110 5% 5 & DL747 Red 225 TIL321/2 130 o
A o o tany [aots  owpfuzess hoosf O e Bes [T a| CAUERS WELCOME BYAPPONTMENT _ Tel: 01-204 4333 Telex: 922800

"INDEX TO ADVERTISERS

Ace Mailtronix Ltd.......... 1026
Adam Hall

{P.E. Supplies} .......... 1030
Alben Engineering............ 956
Astra-Pak.......ccooceeniniiiinne 984
Barrie Electronics............. 982
Pl P ams s i st tris 963
Birkett J. .......

Boffin Projects
British National Radio &
Electronics School 961, 966
Bywood Electronics ....... 1029
Cambridge Kits
Cambridge Learning......... 967
Canon Components
Chromasonic.
Clef Products ..
Codespeed............o.e....
Component Centre, The ... 966
Continental Specialities ... 981
Copper Supplies.............
Crescent Radio Ltd
Crimson Electrik
Crofton Electronics

C.R. Supply Co
CWAS Alarm .......cccceens
Doram

Electronics.....982, cover iii
Dziubas M.....cooevervineninnne 962
E.D.A. .959

Electronic Brokers £
Electrovalue Ltd ...............

S L UL S ¥ 1029
Goddards Components..1024
Gould Advance ............... 983
Greenweld Electronics.....960

Haversons..
Heathkit Ltd
Home Radio.

1.C.S. Intertext....... 956, 1029
I.P.C. Business Press
{Electronics Weekly)..1027

I.L.P. Electronics ............ 1023
JW.B. Radio.................. 1028
K. & A. Distributors........ 1000

London Electronics

College
Lion House
Mantec Ltd .....oooeeeeennn 1031
Maplin Electronic

Supplies ....cccooevennn cover iv
Marshall A. {London)

[T 1025
MHEL Electronics........... 1030
Micron R/C.....coccoevecunine 1029
Mill Hill Supplies 1031

1030
1032

Minikits Electronics.
Modern Book Co............
Monolith Electronics

1024

Fraser-Manning Ltd .

Phonosonics . 964,965

Progressive Radio.......... 1000
Proto Design.........ccc..o.. 1030
Radio Component
Specialists.........c...... 1021
Ramar Constructor
Service ..

R.S.T. Valve Mail Order....965
Radio &
T.V. Components......... 955

Salop Electronics
Saxon
Entertainments... 9568, 959

Scientific Wire Co . ..1030
Sentinel Supply.. ...1031
Service Trading................ 968

Sinte! Ltd
Stirling Sound .
Swanley Electronics....... 1024
Tamba Electronics ......... 1000
Technomatic Lid ............ 1032
Teleplay

{Logic Leisure)........ cover ii
Tempus . ...coooeeeriiiiiaenns 1026
T.K. Electronics.............. 1022
Trampus Electronics ...... 1022

TU.AC.

Vero Electronics...

Watford Electronics
West London Direct

Supplies
Williamson Amplifiers.
Wilmsiow Audio

1032

i

WORLD
RADIO TV
HANDBOOK 1978

by J. M. Frost Price: £8.00

A PRACTICAL INTRO. TO ELECTRONIC

CIRCUITS by M. H. Jones Price: £4.60
THE TTL DATA BOOK FOR DESIGN
ENGINEERS by Texas Price: £5.65
THE OSCILLOSCOPE IN USE

by I. R. Sinclair Price: £2.75
AUDIO AMPLIFIERS FOR THE HOME
CONSTRUCTOR by 1. R. Sinclair Price: £2.55
VIDEOTAPE RECORDING

by J. F. Robinson Price: £7.60
IC OP-AMP COOKBOOK

by W. G. Jung Price: £10.00
LINEAR INTEGRATED CIRCUIT APPLICA-
TIONS by G. B. Clayton Price: £5.30

FOUNDATIONS OF WIRELESS & ELEC-
TRONICS by M. G. Scroggie Price: £4.40

BEGINNER'S GUIDE TO ELECTRONICS
by T. L. Squires Price: £2.65

THE RADIO AMATEUR'S HANDBOOK 1978
by A.R.R.L. Price: £7.60

* PRICES INCLUDE POSTAGE *

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books
19-21 PRAED STREET
LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.
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The new '78-79 edition 5
catalogue is packed full of
new merchandise including
MICRO PROCESSOR
BASED KITS.

There are over 2,000 items
in the 120 pages for your
Night of Delight and

50p WORTH OF FREE
GOODS

Send for your copy now.

Overseas orders,

except for N. Ireland,
Please add 35p

to cover despatch by Air.

Doram Electronics Ltd
PO.Box TR8
Wellington Road Estate
Wellington Bridge.
Leeds LS12 2UF

Delight......

sent inaplain
brown envelope

--------‘

DOrAM:

l EDITION 5 CATALOGUE l

.Name.... .................. .

l Address . .. .. . . .. . . . .
|

|
- a

Doram Electronics Ltd {
PO.Box TR8 . !
Wellington Road Estate, . ‘- ‘
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THE '‘DRUMSETTE' RHYTHM
GENERATOR

Organists, pianists, guitarists . . . an automatic drum set
to accompany you! Nine highly realistic instruments play
fifteen different rhythms. Fifteen rhythm-select touch
switches and a touch plate for stop/start without rhythm
change gives absolute ease of operation. Build it yourself
for under £65 including smart teak-effect cabinet. See it
and hear it in our =
shop! Send for full
construction details
now: MES49 price
25p. (ANl prices
include V.AT. and
postage & packing).

REVERBERATION SYSTEMS
High quality spring line driver module uses 4 inte-
grated circuits and two transistors. Built and tested
circuit board with wiring instructions for spring tine.
XBB5G, price £6-00. Power supply to suit driver
module costs around £2.50 and construction details
are in catalogue, or ask for leaflet
MES24. Mechanical spring lines:
9-CHANNEL RADIO Short line (XLO8J); £4-49; Long line

| CONTROL SYSTEM 3(2!}[4::“;:;2.’:9’ {All prices include
A comprehensive model

‘ control system, featur-

ing nine independent

fully proportional chan-

; &L nels achieved by a
ﬁs,/ | design using very few
iii— ‘ components ‘thus

keepirg the cost to
a minimum. Full

BOARDS AND PCB's
Pages 59 to 61 of our catalogue
show you our range of Veroboards
and S-Decs or if you prefer to make
your own pcb's a range of etching
systems including the novel etch-
in-a-bag system, plus printed circuit
transfers for the professional finish
to your boards.

%g

A
v/

construction  de- ,,./
tails in our booklet '
FERIPRRS S
(XF03D) . T.V. GAME ————
price £1-20. R, ¢y S— j
A fascinating TV game kit that plays

All prices include
V.AL and postage &
packing.

football, tennis, squash and practice for
only £21-59. Reprint of construction
details 25p. Add on rifle MASSIVE RANGE OF

kitonly £10-60. (All prices COMPONENTS

include V.A.T. and p&p). Forinstance the capacitor section
in our catalogue includes non-
polarised electrolytics and our
resistor section includes even
1% tolerance types. Get our
fascinating catalogue now—you
won't regret it.

AUDIO MIXER

A superb stereo audio mixer. It'can be equipped
with up to 16 input modules of your choice and
its performance matches that of the very best
tape-recorders and hi-fi equipment. It meets the
requirements of professional recording studios.
FM radio stations, concert halls and theatres.
Full construction details.in our catalogue. A
component schedule is available on request.

ELECTRONIC ORGAN

The only organ you can build in stages
and tailor ta your requirements.as you go
along—and at each stage you'll have a
fully warking instrument We haven't got
the gimmicks yet—(they're coming soon)
but we have got the most beautiful
sounds—you won't find them on any
organ less than twice our price. So get
our MESS( series leaflets now! 65p buys
MICROPROCESSOR the three available so far.

Build a mini-computer with our microprocessor
kit. Features: 46 different instruction types:
256 bytes of read/write memory {more are easily
added) microprocessor can address up to 65,536
8 bit-bytes. Complete kit for use with teletype
etc (XBI1Y) £74-10.

20-key keyboard for use with above (in place of teletype}
(XB92A) £71-11. Both kits with detailed instruction books.
See our newsletters for details of additional RAM's. tri-
state interfacing chips, number-cruncher and standard
cassette tape-recorder interface to store your programmes.
{All prices include V.A.T. and p&p.}

Our bi-manthly newsietter keeps you up to date with latest
guaranteed prices - our latest special offers -
detaiis of new projects and new lines. Send 30p
for the next six issues {(Sp discount voucher with each copy).

POST THIS COUPON NOW FOR YOUR COPY OF OUR
CATALOGUE PRICE 60p !

Please rush me a copy of your 216 page catalogue
| enclose B0p, but understand that if | am not completely
satisfied | may return the catalogue to you within
14 days and have my 60p refunded immediately.

NAME

ADDRESS




