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CHROMATHEQUE 5000
5 CHANNEL LIGHTING EFFECTS SYSTEM

ehromathequs 8000 
uvr. 1 (1144 4 wt. JMt9

fit s cs*Nriti. urommo IffICIS PRIM

All kits also available as separate packs le g
P C B., component sets, hardware sets, etc )
Prices in FREE CATALOGUE

COMPLETE KIT

ONLY

£49.50 + VAT!
This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on
each channel Control of the lights is comprehensive to say the least. You can run the unit as a straightforward sound -to -light or have it strobe all the lights at a
speed dependent upon music level or front panel control or use the internal digital circuitry which produces some superb random and sequencing effects Each
channel handles up to 500\N and as the kit is a single board design wiring is minimal and construction very straightforward.

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

MPA 200 100 WATT (rms into 8 0) MIXER/AMPLIFIER

aisasesOYw
°

.11141 eet eat

4% I fet
6 6 6, 641

5 'SI rt

41,

COMPLETE KIT

ONLY

£49.90 + VAT!

Featured as a constructional article in ETI, the MPA 200 is an exceptionally low priced - but professionally finished - general purpose rugged high power amplifier. It features adaptable
input mixer which accepts a wider range of sources, such as disc, microphone, guitar etc There are wide range tone controls and a master volumecontrol Mechanically ihe MPA 200 is
simplicity itself with minimal wiring needed, making construction very straightforward

The kit includes fully finished metalwork fibre glass PCBs controls, wire etc - complete down to the last nut and bolt

Parts to build power amp module (mc. PCB Custom designed toroidal transformer with Parts for power supply only
res. caps. s/c etc) £10.60 + VAT. mounting clamp £10.50 + VAT. (caps, rects., fuses, F. holders) £3.40 + VAT

TRANSCENDENT 2000
SINGLE BOARD SYNTHESIZER
LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL.
The TRANSCENDENT 2000 is a 3 octave instrument transposable 2 octaves up or down giving an effective 7 octave range There is portarrento pitch bending. a VCO with shape and pitch
modulation, a VCF with both low and high pass outputs and a separate dynamic sweep control, a noise generator and an ADSR envelope shaper There is also a slow oscillator, a new pitch
detector, ADSR repeat, sample and hold. and special circuitry with precision components to ensute tuning stability amongst its many features

The kit includes fully finished metblwork fully assembled sold teak cabinet filter
sweep pedal professional quality components (all resistors either 2% metal oxide or

tr metal tnrnl) and it really ismplete -- right down to the last nut and bolt andco
last piece of wire, There is even a 13A plug in the kit - you need buy absolutely no
more pans before plugging in and making great music, Virtually all the components
ar on the one professional quality fibreglass PCB pouted wnth component locatmos
All the controls mount directly on the main board all connections to the board are
made with connector plugs and contruction is so simple it can be bud, easily in a few
evenings by almost anyone capable of neat soldertngl When finished you will
possess a synthesizer comparable in performance and quality with ready built units
selling fur between E500 and E7001

COMPLETE KIT
ONLY

£172.00 + VAT!

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

POWERTRAN
Cabinet size 24.6" x 15.7" x 4.8" (rear) 3.4" (front)

ORDERING INFORMATION
AND MORE KITS ON PAGE 8



I
I

NO
tna!

JULY 1979 VOL 8 NO 7 INTERNATIONAL

Text for tellies p.20

Plant pampers p.67

FEATURES
NEWS DIGEST

AUDIO MAGNETIC AMPLIFIERS
PARIS IN SPRINGTIME

40 CMOS CIRCUITS
AUDIOPHILE

LIFE OUT THERE
DESIGNERS NOTEBOOK

9 All that's worth knowing.
26 Have a field day
44 ETI goes Continental.
53 Here beginneth the lesson . . .

62 Ron Harris makes a show of himself.
72 Is there any ETI beyond ETI.
87 Ray Marston delves into his jottings again.

MICROFILE 95 Seen any good computer shows lately?
TECH TIPS 99 Son of readers circuits.

PROJECTS
TELETEXT

POLYPHONIC KEYBOARD
MOTOR SPEED CONTROLLER
SOIL MOISTURE INDICATOR

TUNER AMP 2
BATTERY INDICATOR

20 A quick newsflash on your telly.
36 Multi -note organs to you.
47 Gear down your movements.
67 Wet or dry ETI gives you it straight.
79 The final part of System 8000.
92 State of charge flashed for your convenience.

INFORMATION
SUBSCRIPTIONS

BINDERS
HOBBY ELECTRONICS

ETI PRINTS

SPECIALS

MARKET PLACE
ETI AUGUST

BOOK SERVICE

15 Getting it regularly?
1 7 Put a hard cover on it.

19 Next month in HE
32 Fancy a rubdown PCB?
35 Top Projects and others for you.
64 Bargains galore.
71 Next month in ETI for you.
78 Read any good books lately?

INTERNATIONAL
EDITIONS

AUSTRALIA Collyn Rivers
Publisher
Roger Harrison
Acting Editor

HOLLAND Anton Kriegsman
Editor -in -Chief

CANADA Graham Wideman
Assistant Editor

GERMANY Udo Wittig
Editor

mw ABC

EDITORIAL AND ADVERTISEMENT OFFICE
25-27 Oxford Street, London W1 R 1 RF. Telephone 01-434 1781/2. Telex 8811896

Ron Harris, B.Sc Editor
Ian Graham B.Sc.

Diego M. Rincon
Gayle Armbrust, Pete Howells

Paul Edwards, Tony Strakas

Ray Marston
John Fitzgerald

Steve Ramsahadeo

Margaret Hewitt
Alan Carlton (Manager)

Christopher Surgenor (Manager),

Halvor Moorshead

Editorial Assistant

Art Director
Production
Technical Illustrators

Project Editor
Project Engineer
Project Development

Administration
Reader Services

Advertising

Editorial Director

PUBLISHED BY
DISTRIBUTED BY

PRINTED BY

Modmags Ltd., 25-27 Oxford Street,
Argus Distribution Ltd, (British Isles)
Gordon & Gotch Ltd. (Overseas)
QB Limited, Colchester

Electronics I od ty International is normally published on the first Friday of the month poor to the cover date

COPYRIGHT: All material is subject to world wide Copyright protection. All reasonable care is taken in the preparation of the magazine to ensure
accuracy but ETI cannot be held responsible for it legally. Where errors do occur a correction will be published as soon as possible afterwards.

ELECTRONICS TODAY INTERNATIONAL - JULY 1979 3



Quality audio modules and accessories for
S450 _r ,
STEREO 104 Air..7.71i. .FM TUNER
Fitted with ri. :fa. ;...i.. F

Phase lock -loop , -

£26.14
+401.118.11

The 450 Tuner provides instant programme select.°
stations. any of which may be altered as often as
Features include FET input stage. Vari-Cap diode t

FREQUENCY RANGE 88-108 Mhz MPA30
STEREO
MAGNETIC CARTRIDGE
PRE-AMPUFIER

Enloy the qualitt of a £3.35
magnetic cartridge with your +35p pip
existing ceramic equipment using
the MPA 30 which is a high quality pre.
amplifier enabling magnetic cartridges to be used where facilities
exist for the use of ceramic cartridges only.
SENSITIVITY 3 5 mV for 100 mV output

SENSITIVITY 3 0 xiV
BANDWIDTH 250 kHz
SPURIOUS REJECTION 50 dB
SELECTIVITY ± 400 kHz 55 dB
AUDIO OUTPUT (22 5 kHz deviation) 100 mV
STEREO SEPARATION 30 dB
SUPPLY REQUIREMENTS 20 to 30V (90mA max)
AERIAL IMPEDANCE 75 ohms
DIMENSIONS 240mm 110mm 32mm

at the touch of a button ensuring accurate tuning of 4 pre -selected
ou choose, simply by changing the settings of the pre-set controls.
rung Switched AFC LED Stereo Indicator.

EQUALISATION Within ± 1 dB from 20 Hz to
20 kHz

INPUT IMPEDANCE 50 K ohms

Stereo 30 cot
COMPLUE 1100).° AUDIO 400
CHASSIS

£21.57
+ se. pip 7 + 7w R.Y.S.

The Stereo 30 comprises a complete stereo pro -amp
of a transformer or overwind will produce a high quality
quality ceramic pick-up, stereo tuner, stereo tape de
this unit is supplied with lull instructions. black front
mounting brackets.

OUTPUT POWER 7 Watts RMS SUPPLY 18 to 30 V -re earth

LOAD IMPEDANCE 8 ohms DIMENSIONS 110 50 25mm (Inc DIN
socket)

TOTAL HARMONIC DISTORTION Less than 5% (Typically 3%)
FREQUENCY RESPONSE 50 Hz to 20 kHz ± .3dBs

(0%PA12 .....

£8.75
STEREO fir + 35p p&p
PRE -AMPLIFIER
The PA12 Stereo Pre -
Amplifier chassis is designed and recd urn ended for use with the
AL 20/30 Audio Amplifier Modules, the PS12 power supply and the
1538 Transformer Features include onicifl volume. Balance. Bass
and Treble controls. Complete with tape output
FREQUENCY RESPONSE 20 Hz -20 kHz (-3dB)

TONE CONTROL RANGE ± 12 dBs at 100Hz and 10kHz
SENSITIVITY 190 mV for full output
INPUT IMPEDANCE 1 M ohms
TRANSFORMER REQUIREMENTS 22 V.A. C. rated at IA
DIMENSIONS

(Less controls and panel) 200mm . 130mm 33mm

ifier, power amplifiers and power supply. This, with only the addition
audio unit suitable for use with a wide range of inputs i e high

k etc Simple to install. capable of producing really first class results,
panel, knobs, main switch, fuse and fuse holder and universal BASS CONTROL ± 12 dB at 60 Hz

TREBLE CONTROL ± 14 dB at 10 kHz

ALSO . 25w
PM 5

AUDIO -es.
AMPLIFIER ,041''
MODULE se
25 Watts RMS \

£5.27 +35p pip

This high quality audio amplifier module is for use in
to 25 RMS with distortion levels below 0 1%

OUTPUT POWER 25 Watts WAS
INPUT IMPEDANCE 1

Megohm
SUPPLY 30-50 V

INPUT SENSITIVITY 30 0 my

LOAD IMPEDANCE 8-16 ohms CROSSTALK -60 dB

TOTAL HARMONIC DISTORTION Less than I %(Typically 06%) SIGNAL/NOISE RATIO -65 dB

FREQUENCY RESPONSE 20 Hz to 30 kHz 2 dBs OVERLOAD FACTOR ± 20 dB

SENSITIVITY 280 mV for full output TAPE OUTPUT IMPEDANCE 25 K ohms

MAX. HEAT SINK TEMPERATURE 90°C
DIMENSIONS 152mm  84mm 25mm

DIMENSIONS 103mm 64mm 15mm

PS12 POWER SUPPLY MODULE
Power supply for AL20A-30A,
PA12. S450 etc.
Transformer 1538.

''
Input A.C. Voltage 15 20V.
Output D.C. Voltage 22-30V -.,;,4O'll'
approx. (Dependent upon
input.) ,....+.+00
Output Current 800mA
maximum. 1
Dimensions 60 . 43 . 26mm.

£2.13
+ 35p p&p.

audio equipment and stereo amplifiers and provides output powers up

AL80 35
- a 8.12.5.erk

AUDIO isivi- I g

w

AMPLIFIER '..A.
MODULE gig ..41"4 .k

6 ib - -
£7.92 *
+35p pip

The AL80 is similar in design to the AL60 above and
distortion levels below 0 1%

OUTPUT POWER 35 Watts RMS
SUPPLY 40-60 V
LOAD IMPEDANCE 8-16 ohms
TOTAL HARMONIC DISTORTION Less than 1% (Typically 06%)
FREQUENCY RESPONSE 20 Hz to 30 kHz 2 dBs

SENSITIVITY 280 mV for full output
MAX. HEAT SINK TEMPERATURE 90°C
DIMENSIONS 103mm 64mm 15mm

is of the same high quality but provides output powers up to 35W with

AL250 1 25w R.S.AI

AMPLIFIER
.r,:'*41?!.° '. .011:1116

......: 'l'..I- ,,,,/,
- ..--

09.24* +UP P&P
This unit, designated AL250, is a power amplifier providing

OUTPUT POWER 125 Watts RMS continuous BP124 SIREN ALARM 5 WATTS

American Police screamer
powered from any 12 volt supply 4
into 4 or 8 ohm speaker. At'
Ideal for car burglar alarm,
freezer break -down. and
other security purposes. ,

ONLY £3.78
35p p&p.

OPERATING VOLTAGE 50-80 V

FREQUENCY RESPONSE 25 Hz 20 kHz measured
at 100 Watts

SENSITIVITY FOR 100 WATTS
DIP AT I kHz 450 my
INPUT IMPEDANCE 33 K ohms
TOTAL HARMONIC DISTORTION

50 WATTS into 4 ohms 0 1%
50 WATTS into 8 ohms 0 06%

an output of up to 125W RMS, into a 4 ohm load.

low
MAXIMUM SUPPLY VOLTAGE 30V MA60 HI-FI AMPLIFIER KIT

Build you own top quality amplifier, save yourself pounds. The
MA60 kit comprises the following Bl-kits modules, 2 AL60 amps,
1 PAM) pre -amp, 1 SPM80 stab. power supply, 1 BMT80
transf. giving 15 watts RMS per channel STEREO. All modules
covered by the BI-PAK satisfaction or money back guarantee.
Details of the above modules are in this ad.
Price E36.00 + 62p pip.

AL30A
AUDIO

R.M.S 4
AMPLIFIER
MODULES . i ..i iv

k )1lt

£4.26 +36p pip r
These low cost 10 watt modules offer the utmost in reliability

POWER OUTPUT for 2% THD 10 Watts RMS
TOTAL HARMONIC DISTORTION Less than 25%
LOAD IMPEDANCE 8-16 ohms
INPUT IMPEDANCE 100 K ohms
FREQUENCY RESPONSE 50 Hz -25 kHz ± 3 dBs
SENSITIVITY 75 mV for full output
DIMENSIONS 74mm 63mm 28mm

T C60 KIT
A beautifully designed genuine TEAK WOOD veneered cabinet
to put the professional touches to your home built amplifier. Full

SecitckeftsNrto
lei cX riodnelalif Backthe Panels,mA SK zne°Knobs, Chassis, Fuses.mrn

95mm
Priam E22.44 + 88p pip.

and performance, whilst being compact in size.

4..
SPM80 .

STABILISED
POWER SUPPLY

£4.95 35p pip

Designed to power two AL6Os al 15 Watts per channel
Protection

INPUT A.C. VOLTAGE 33-40V
OUTPUT D.C. VOLTAGE 33 V nominal
OUTPUT CURRENT 10 rnA-1 5 amps
OVERLOAD CURRENT 1 7 amps approx.
DIMENSIONS 105mm 63mm 30mm

TRANSFORMERS
7538 For use with S.450 AL30A MPA30
Order No. 2038 Price E3.60 + 55p p&p
T2050 For use with Stereo 30
Order No. 2060 Price- E3.66 + 55p p&p
13M780 For use with AL60 SPM80
Order No. 2034 Pnce- E11.08 + 86p p&p
BMT250 For use with AL250
Order No. 2038 Price: E7.14 + E1.10 pip
2040. For use with AL60
Order No 2040 Price: E5.85 +80p p&p

For use with AL80, AL 120 and AL250
Order No. 2041 , Pnce. E7.65 + 86p pip

simultaneously. Circuit Techniques include full short circuit

PA100
STEREO , r--
PRE -AMPLIFIER2041.x tr

£18.05
+40p p&p

A lop quality stereo pre -amplifier and lone control
requirements of stereo amplifiers or audio units Th
two filters for high and low frequencies

FREQUENCY RESPONSE 20 Hz to 20 kHz 1 dB
TOTAL HARMONIC DISTORTION Less than 1% (Typically 07%)
SENSITIVITY 1. TAPE 100 my 100 I( ohms 1 For an

INPUTS 2 RADIO TUNER 100 my 100 K ohms ) output
3. MAGNETIC P U. 3 5 inse/50 K ohms 1 250 tit

EQUALISATION Within ± 1 dB from
20 Hz to 20 kHz

BASS CONTROL RANGE ± 15 dBs at 75 Hz
TREBLE CONTROL RANGE + 10-20 dBs at 15 kHz
SIGNAL/NOISE RATIO Better than 65 dBs (All inputs) CASES

TEAK 30, 32 X 23 x 8cm, designed mainly for use with stereo 36 Audio
System but has proved very helpful to home constructors Fined with solid
uncut front and back o/n 139 MSS + pip 70p.
TEAK Be, 42 x 29 x gcm. for use with AL60/MK60 Audio Kn. Useful for
the home constructor requiring an amplifier sleeve - has no front or back
panel coin 140 £7.87 + pip 65p.

INPUT OVERLOAD Better than 2648s (All inputs)
SUPPLY 20 to 40 V
DIMENSIONS 300  90  33mm (less controls)

unit, the PA100 provides a comprehensive solution to the front end
six push button selector switch gives a choice of inputs together with

4 ELECTRONICS TODAY INTERNATIONAL - JULY 1979



Professionals and Enthusiasts from BI-PAK
AL120
AUDIO

AMPLIFIER
,With integral
heat sink and

tort c,

£12.91
+ p&p 35p

eitroduceil to fulfill thedernand for a fully protected power amp.. capable of driving high quality speaker systems at up to 50w
with distortion levels below 05%. Ideal for domestic use. Discos. P.A. systems, electronic organs etc The generously rated con,
iiiinnuis elision continuous operation al high output levels.

OUTPUT POWER

SUPPLY

LOAD IMPEDANCE

TOTAL HARMONIC DISTORTION

FREQUENCY RESPONSE. I dB

SENSITIVITY

MAX HEAT.SINK TEMP

DIMENSIONS

50 Watts R MS

70 Watts

8 16 ohms

05% Max ITypicolly 023.1

25Hz-20kHz

500mV
45 deg C

192 a 89 x 49 mm

ADAPTORS
AC -DC enables a large range of battery powered powered radios. recorders,
calculators to be run off the mains. (220-240v AC). Switchable for 6
3v -6v -9v -12v. Current rating 300MA. Polarity reversing switch. Universal
plug incorporated. o/n 137 £4.05 p&p 95p.

DCDC for use in all cars. boats, etc. with pos. or neg, earth for a regulated
output of 6, 7.5v or 9 oohs DC at 300MA. For radios. recorders etc o in 135.
E3.16 p&p 315p.

SPM120STABILISED POWER SUPPLIES

SPMI20/45 41,1

SMP120 55 161111 flp
SMPI20 65 %

£6.52 A W.
P&P 35P

AC INPUTS

SPM120 45 40.48v
SPM 120/55 5v

SPM120/65 60 65v
OUTPUT CURRENT 25A
RIPPLE IA 100mV

2A 150rtiV

CROSSOVER NETWORKS
2 WAY channels for high and low frequencies to correct speakers - high to
tweeters, low to woofers. Complete with instructions Frequency. 3,000Hz
o/n 1904. E1.24 p&p 35p.
2.WAY for 8 ohms speakers up to 30 watts. Frequency' 3KHz ohs 1905.
£1.85 p&p 35p.
3 WAY for 8 ohms speakers up to 30 wane. Frequency?: 800Hz and 4.5KHz
o/n 1906. E3.32 p&p 35p.

SPM 120 is a feed voltage stabiliser available with an output voltage of erlher 45v. 55v. or 65v Designed primarily for use 111 audio
applications, the stabiliser which provides output currents up to 2.5A..operates direct front a mains transformer requiring only Mit
addition of 2 Electrolytic capacitors to complete the sic protection.

GE100 Mkt.
10 CHANNEL MONOEQUALISER GRAPHIC

£22.50
P&P 35P

"en attotsli

Control Range

Dynamic Range

Maximum Output

Frequency Response

Power Supply

Voltage Handling Input

T

.12dB
110dB

 15dB
30Hz-20KHz  IrIBI
15 0 15v
3v R M S

0054,

Only 155mm x 65mm a 50mm including the 10 x 10K tin slider potentiometers and knobs which are mounted on a board
positioned above the circuitry. In the frequency range of 31 Hz to 20KHz you can cut and boost  12dB with the 10 sliders each of

which has its frequency marked on the circuit board. The GE 100 has numerous uses including mixers. P.A. systems and discos It

will also greatly improve the sound reproduction of your existing audio equipment Power Supply for GE 100 and SG30 13 80

VPS30
REGULATED VARIABLE
STABILISED POWER SUPPLY

£8.20
p&p 35p
111, NEW versatile Regulated Variable Stabilised Power Supply with short circuit protection and current limiting is a must for ail

electronics enthusiasts It incorporates adjustable voltage from 2v 30v, with a current limiting range of 0 2A With this mode,'
there is no need to build a separate power supply for each of your projects with the simple addition of a transformer lo d 2033
0 1 rna lot 1310 or 13051 plus a suitable shunt, a voltmeter lord 1311 or 13061 a 470ohrn pot lo d 18961 a 4K7 pot sr

18991 it can lie used again and again as a self contained bench power supply eliminating the use of batteries and thus sac.

AC Input Maximum 25v

Voltage Regulation 2-30v

Regulated Current 0-2A

Incorporating short circuit protection

PA200
STEREO

PRE AMPLIFIER

otesrtr
£18.61
pip 40p

'0.4014-ist

FAIEOUENCY RESPONSE

TOTAL HARMONIC'DISTORTION

SENSITIVITY 1 TAPE
INPUTS 2 RADIO TUNER

3 MAGNETIC P U

EOUALISATION

BASS CONTROL RANGE

TREBLE CONTROL RANGE

SIGNAL NOISE RATIO

INPUT OVERLOAD

SUPPLY

Di MENSIONS

20Hz to 20kHz 1dB

Less than l', ITypically
100inV 100 K ohms For an
100rriV 100 K ohms output
3 5mV 50K ohms 500mV

Within  148 from
20Hz to 20kHz

15dBs at 75Hz

10 20dBs at 15kHz
Better than b5dBs IAII inputs)

Better than 2dBslAll inputs/
35 to 706v

300  90 a 33mm Ilesscontrols1

MICROPHONES
DYNAMIC CASSETTE
For equipment requiring a high quality microphone. Sturdy. solid moulded
body in black with neat chrome surround. Pick-up pattern is omnidirectional
On/off switch. 1 metre of tough lead with floating 2.5 and 3.5mm plugs
Matching moulded strut. Impedance 200 ohms. Sensitivity 90dB. Frequency
90-10,000Hz. Size 2Ornm dm. a 120mm o/n 1326. E1.80. p&p 35p.

DYNAMIC MICROPHONE
Superior quality portable cassette recorder mike with built-in remote control
switch and lead, fated with 5 -pin 240' DIN plug (remote switch) and 3 -pin DIN
plug (microphone) Provides a direct replacement for those supplied with
recorders With detachable stand. Omnidirectional. Impedance 200 ohms.
Freq. response: 100 to 10,000Hz Sensitivity 79dB at 1,000Hz o/n 1327.
£2.95 p&p 35p.

RE -317: DYNAMIC MICROPHONE
Highly sensitive. high-grade desk or hand mike suitable for use with many
popular cassette decks. Incorporates on/off switch and 1 metre lead with
moulded standard lack plug. Complete with desk stand. Omnidirectional.
Impedance. 5.000 ohms. Freq. response 100 at 12,000Hz. Sensitivity:
1-7d13 at 1,000Hz) o/n 1336. £4.45 p&p 35p.

OMNIDIRECTIONAL CARDIOID
Powered by a 14v battery located within the aluminium body. Satin silver
finish with front disc protection to the diaphragm housing On/Off switch Also
with Busy type windshield. "U" bracket and stem and extremely supple cable.
Consumption: 0.2mA from 14v battery providing approx. 8-10.000 hours'
continuous life. Impedance 600 ohms. sensitivity 70dB Frequency.
30-16:000Hz. Size. 23mm die + 267mm. o/n 1329. £14.40 p&p 36p.

UNIDIRECTIONAL CARDIOID
Dual imp 600 and 50,000 ohms. Response 50 to 14,000Hz Sensitivity
54d6 at 50K/ohms Sue: 1'h" die x 61/2" long. Weight approx. 190gm o/n
1328. E12.32 p&p 35p.

STANDS
GOOSENECK CHROME FLEXIBLE HOLDERS
Length 320mm o/n 1333. E2.70 p&p 35p.
Length 515rnm o/n 1334. E3.83 p&p 35p.
FLOOR STAND Heavy chrome. Stow away feet with rubber ends for
maximum stability. Draws to a height of 5' maximum on 1335 + £10.95 p&p
85p.
BOOM ARM for use with the above stand Heavy chromed metal. it gives 30"
reach I rom the stand o/n 1337 £10.35 pip 70p.

WINDSHIELD COVERS
o/n 1331 Medium per pair £1.35 pip 35p o/n 1332 Large per pap E2.03
P&P S&P.

The PA200 is basically our popular PA 100 Modifications
AL250 amplifiers

have been made to make it compatible with the higher output AL 1 20 and

HEADPHONES
A top quality headphone with cushioned °Breads and
headband. Separate balance/volume controls. Stereo or
Mono switch. Impedance' 8 ohms. Frequency- 30-
18.000Hz. o/n SAW. E9.78 p&p 70p.
A brilliant compromise between price and performance.
Superb stereo reproduction for the newcomer to Hi-Fi
Impedance 8 ohms. Frequency: 3015,000Hz o/n 885.
£4.95 p&p 50p.

BIB
HI-FI ACCESSORIES

Parotid Tracking GROOV KLEEN
The very latest in automatic record cleaning. Designed to suit
all modern single play decks Simple to fit, it is extremely
efficient Complete with two types of base and three height
extensions o/n 8101. E3.97 p&p 36p.
Grotto Tap. Edfting Kit
Enables cassette tapes to be edited and joined easily, quickly
and accurately. Kit comprises Tape Splicer 4" (3 2mm) 2
Precision Tape Cutters. Tape Piercer. 9 Self-adhesive Labels.
Reel of Splicing Tape. 3 Winders and removers and
instructions, all in a handy wallet o/n 811. E2.59 p&p 35p.
GROOV-STAT
The BIB Groov-Star static reducer neutralises the static charge
on records and other plastic surfaces o/n 8103. E5.89 p&p
35p.
Cassette Hood Cleaner
Essential for cleaning of tape heads. capstans and rollers.
Pack contains Tape Head Applicator and tape head polisher
tools. Plus bottle of special formula cleaning fluid and full
instructions o/n 832. £0.72 p&p 35p.

METERS
Miniature Reliance& Tuning Motor
Miniature Moving -coil meter for stereo balance indicator. lurnair.
tuning indicator for FM or similar application. Pointer at .'centre indicates zero or null position. Robust construction.
Sensitivity: 100-0-100MA Dimensions 23 x 22 x 26mm
o/n 1315. E2.11 p&p 35p.

Balance and Tunkftl Motor
Clear view edgewise meter. Centre zero
application. Sensitivity: 100-0-100UA
Dimensions: 45 x 22 x 34mm. o/n 1319.
E2.16 pip 35p.

Miniature Loral Mow
Moving coil. for accurate level indication for tape recorders,
amplifiers, etc. Neat design. rugged construction will
withstand five times rated value. Sensttivity. FSD: 200UA
0dB 130UA Dimensions: 23 x 22 x 26mrn. o/n 1320.
E3.02 p&p 35p.

Vu Mater
Calibrated -20go +3 and 0.10096. making it suitable for
use as a recordin level meter or as a power output indicator
Sensitivity. 130uA Dimensions 40 x 29vm o/n 1321.
E2.16 p&p 35p.

-1111141141111- '

AUDIO LEADS
107 FM Indoor Ribbon Aerial
113 3.5mm Jack plug to 3.5mm lack plug Length 1 5m
114 5 pin DIN plug to 3.5mm. Jack connected

to pins 355. Length 1.5m
115 5 pin DIN plug to 3.5mm. Jack connected

to pins 154. Length 1.5m
116 Car aerial extension. Screened insulated

lead. Fitted plug & ski
117 AC mains connecting lead for cassette

recorders & radios 2 metres
118 5 pin DIN phono plug to stereo

headphone lack socket
119 2+2 inn DIN plugs to stereo jack socket with attenua

non network for stereo headphones. Length 0 2m
120 Car stereo connector. Variable geometry

plug to fit most car cassette, 8 track
cartridge & combination units. Supplied
with "line fused power lead and instructions

123 6.6m Coiled Guitar Lead Mono Jack Plug
to Mono Jack Plug Black

124 3 pie DIN plug to 3 pin DIN plug. Length 1 5m
125 5 pin DIN plug to 5 pin DIN plug Length 1 5m
126 5 pin DIN plug to Tinned open end. Length 1 5m
127 5 pin DIN plug to 4 Phono Plugs

All colour coded. Length 1.5w
128 5 pin DIN plug to 5 pin DIN socket Length 1 5m
129 5 pin DIN plug to 5 pin DIN plug mirror

image Length 1.5m
130 2 pin DIN plug to 2 pin DIN inline socket. Length 5m
131 5 pin DIN plug to 3 pie DIN plug 154

and 3&5 Length 1.5m
132 2 pin DIN plug to 2 pin DIN socket. Length 10m
133 5 pin DIN plug to 2 phono plugs

Connected pins 355. Length 1 5m
134 5 pin DIN plug to 2 phono sockets

Connected pins 38.5. Length 23cm
135 5 pin DIN socket to 2 phono plugs

Connected pins 355 Length 23cm
136 Coiled stereo headphone extension lead

Black Length 6m
178 AC mains lead for calculators etc

All prices ins, VAT

£0 .68'
E0.84'

E0.95'

£0.96'

£1.24'

£0.76'

£1.18'

E1.01'

£0.66'

£1.62'
£0.84'
£0.84'
£0.84'

£1.46'
£0.90'

£1.18'
E0.76-

E0.93 -
£1.10'

£0.84'

E0.78'

£0.76'

1.97'
E0.54'

BI-PAK
DEPT. ET17, P.O. Box 6, Ware, Herts.
omponents Shop: 18 Baldock Street, Ware, Herts.
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(A DIVISION OF GOTHIC ELECTRONIC COMPONENTS LTD)

PO Box 290
8 Hampton Street

TELEPHONE:
MAIL

ORDER
ELECTRONICS Birmingham B19 3JR 021-233.2400 ONLY

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

CAPACITORS
Electrolytic Axial Leads Order Code

10, to +50.6 To Cap 015 oF V dc.
uF V de. 16 25 40 63
10
1.5
22
33
4]
66 8

°/
8

22
33 8

47 10

68 8

100 12

150 8 29
120 12 24 34
330 28 37
470 21 30 44
680 19 28 36 50

1000 23 28 55
1500 32 36
:1200 39

Electrolytic Can Type Order Code
Hrgn Ripple, IEC Grade 1, Low E.S.R. Cap HR  oF  Volts
Supplied complete with Vertical Foxing Clip

2200 46 166 Ripple IA 0 85°C 146@50°C 166

4700 2F . 16V 2.86 3.6A 184

10000.6 16V 686. 8.16 222

220004E 16V 9.86 13.76 346

22004F 25V 1.36 184 175

4700 pF 25V 4.6A 6.46 201

MOO pF 25V 860 1176 264

220002F 25V 12.86 17.9A 438

10000F 40V 0.9A 1.2A 168

22006E 406 2.44 3.36 185

47000F 40V 5,6A 7.84 231

10000 of 40V 924 12.8A 367

10004F 706 IBA 2.5A 190

2200 gF 70V 404 564 235

47000 70V 7.56 10.56 376
100046 1008 40A 5.6A 222

2200uF 1006 786 10.9A 346

Tantalum Bead Order Code
20,, TX Cap PR + Volts

IF V dn. 3.151 6.3 10 I 16 125 35
01
015
0 17
033
0 47
0 68

9

33 9 11 14

47 10 14 1 15

68 9 11 15 .6
10 10 11 14 16 20
15 11 14 15 20
22 11 14 16

33 15 16 20
47 16 20
68 16 20

100 I 20

Electrolytic Radial Leeds
10% to +50% Tot.

,1/11.4. 6.3 10

47
68

1.0i
15
2,2/
3.3
47
6.8

10
15

22 6
33
47
68
100 8

10

10

16

6
7

8

8
10

Order Code
Cap 034  oF  Volts

25 35 40 50 63

6

8

10

10

6

8
10

8
10

Miniature Low Value
Polystyrene, Axial, 1%Tol 630 D.C. Wkg
Ceramic Plate. Radial, Low K, 1.8pF-8.2pF  .25p, Tol, 10.3300F .2
Ceramic Plate, Radial, Med K.  10% Tol, 1000 D.C.Wkg
Ceramic Plate, Radial. High K. - 20% to .80% Tol, 63V D.C.Wkg

pF

1

12
16
1.8
2.2

3.3
39
47
56
6B
8.2

10
12
15

18
22
27
33
39
47
56
88
82

424 632

5

5
5

5
5

5

5

630 629 oF100 4,624 ' 632
6

120 16 8

150 16 8

180 16 6

220 16 A

270 18 8

330 18 8

390 18
470 18

560
680
820

1000
1200
1500
1800
2200
2700

16
16
16

16
16
18
18
18
18

3300 18

3900 18

4700 23
5600 23
6800 13
82001 23

630 629

5
5

5

5

6

67

5

6

6

Order Code
Cap 424

Tol. 100V D.C.Wkg Cap 632
Cap 630
Cap 629

 Value
of 424 632 630 629

10 25
12 26
15 26
18 27
22 28
27 38
33 41

39 43

Trimmers Order Code
7506 D.C. Wkg. Film Dielectric, Miniature

1 4 - 4.10 19 Cap 808 A
2 8pF 19 Cap 808 8
2 20pF 2179 Cep 808 C

5.5 59.5oF Cao 908 D

Order Code
5006 D.C. Wkg. C004 EA Tubular Type

3/8pF 46 Cap 802 3
.8 - 6 8PF 48 Cap 802 6

13pF 61 Cap 802 12
1 7 - 19.7 62 Cap 802 19

Po yester Radial Leads
Dipped Type..20% Tot, - 250V D.C. Wkg. 0280/352 Style
Moulded Type, .10% Tot, 01006 D.0 Wkg. 10,2rnrn Pitch Centres
Moulded Type. .10% Tol, :100y D C. Wkg. 7.6mm Pitch Centres

rrF 352

001
0015
0022 5

0033 5
0047 5

0068 5
.DI 5

.015 5

022 5
.033 5
047 5
068 6

360 /16280 aF 352

1 6
15 7

27 8
33 10
.47 12

68 15
1 0 19

1.5 27
2.2

3801 PHE280
B 9
9

10

Order Code
Cap 352
Cap 360
Cap PHE280

 Value

CASES

Small Desk Console - Boss Industrial Mouldings
Slope Front Console Recessed Top
ABS Base C W Bras{ Bushes. In Orange
Into, Aluminium Top Panel Finished Grey

Order Code
15161. D96. 039 571 186 Case BIM1005 OR
19215 0130, 0471731 768 Case 6101006 OR

Plastic Boxes - Boss Industrial Mouldings
Moulded Boa and Close Fining Flanged Lid
ABS Box. C IV Brass Busses, and Lin In Orange

Order Code
L112 M/62 D31 87 Case BIM2003 OR
LI50 W80050 115 Case Ell M2005 OR
L19019110 D60 195 Case BIM2006 OR

Instrument Case - Boss Industrial Mouldings
Covets Mangtactured ttons 145ING Aluminium
Chan, Manulactur eil rons 18SWG Mild Steel
Ctv ed Orange
Chess,. F .nisheit Matl Black

11.250 D167 5 H 68 5 !Chassis 153mm Dean'
Order Code

1480 Case 810300008

Plastic Boxes with Metal Lids - Boss Industrial Mouldings
Recessed Too Bo,
ABS Base C Brass Bushes, In Orange
1mm Aluminium Top Pan, Finished Grey

Order Code
L85 W56 D29 97 Case 81514003 OR
LI11571 042 130 Case BIM4004 op
1161,996 053 182 Case 0104005 OR

VERO ELECTRONICS PRODUCTS
2.5"x 6' 1"pitch Veroboard 59 VERO 210692
3.75" x 5" 1" pitch Veroboard 66 VERO 210720
25"  1" 1- pitch Veroboard 15/ 70/Pack VERO 21076C
3.75' x 5" .1'' pneh Plain Board 56 VERO 21075E
5.82" x 2.9" .1" pitch 0.0 DIP Board 111

sI'E710410/1Spot Face Cutler B9 /
Pm Insertion Tool for .040 type pin 122 VERO 21015F
DS Pins .040 1100/ 38/Pack VERO 21087G
SS Pins .040 1100/ 38/Pack VERO 210178
6mrn Board Standoff 11001 181/Pack VERO 213216
15mm Board Standoff 11001 215/Pack VERO 21322G
19rnm Board Standoff 11001 226/Pack VERO 213230
Verowire Kit 116en.2.wire. 25com6/ 375/Kit VERO 21341D
Verowore Combs 11001 407/Pack VERO 213390
Verowire Wire 141 228/Pack VERO 21340G
Flip Top Box, Small, Black 192
Flip Top Box. Large. Black 250

VERO 213170
VERO 21319.1

I

Small Desk Consoles - Boss Industrial Mouldings
Slope Front Console, Recessed Too
ABS Base, C/W Brass Bushes. In Orange

Aluminium Top Panel Finished Grey
Ventilation Slots In ease

Order Coda /4
W105 D3 H32 1561 206 Case 81106005 OR
W170 D143 H32 1561 271 Case 81616006 OR
W170 D214032 /821 375 Case BIM6007 OR

All Metal Desk Consoles - Boss Industrial Mouldings
Slope Front Console. Recessed Top
Two Piece All Aluminium Construction
Ventilation Slots In Rear and Base
Choices/a, 15 or 30° Sloping From
0,, White Top Pane,. Blue Base

.401°
ke"°/

Order Lode
W102 0140 028 1511 15 slope 1015 Case 81671514
W165 0211 033 1781 15' slope 1350 Case 81,97154 A
W254 0287 833 1761 15" slope 1572 Case BIM 71564
W356 D287 H33 1761 15' slope 1623 Case 01517158A
W102 D140 H28 1761 30' slope 10113 Case B15,73014
/5165 D183 928 11021 30- slope 1202 Case 1316173030

W254 D259 H28 11021 30° slope 1572 Case 816173064
15356 D259 H28 11021 30' slope 1823 Case 81M73086

Diecast Boxes - Boss Industrial Mouldings
Dec., Box and F.,. Lid Eurocard Size Desk Console - Boss Industrial Mouldings
Aluminum Box and Llo in Nam.. Finish Slope Front Console

Order Code ABS Case. CM Brass Bushes. In Orange
1 .13 W63 D31 104 Case 13105003 NA 1mm Aluminium Top Panel. Finished Grey

71 1582 050 181 Case 0105005 NA Order Code
.1. 0,113 061 280 Case 6105006 NA W169 0127 045 1701 375 Case 1910/3006 OR

HARDWARE Order Code

D.I.L. Sockets
8 Pin Low Profile Socket Tin 11 OIL SKT

14 Pin Low Profile Socket Tin 13 OIL SKT 14
16 Pin Low Profile Socket Tin 14 OIL SKT 16
24 Pin Low Profile Socket Gold 66 OIL SKT 24
28 Pin low Profile Socket Gold 78 DIL SKT 28
40 Pin Low Profile Socket Gold 127 OIL SKT 40

Heatsinks

Individual Type for 1 e TO5 50°CON 10

Individual Type for 1 ic 1066 10.5 -CON 26 Sink 102
Individual Type for 1 a T03 7 2"C/Vx 24 Sink TV3
Individual Type for I x 10126 17'CNI/ 23 Sink TV4.
Individual Type for 1 x 10220 17 C/W 23 Sink TV5

P.C.B. Components

Delo Pen, Blue Ink, Slow Drying 92 Pen 33PC

Euseholders

tort 2Ornro x 5n971 tklef

C B Mounting, Open Type 8 Fuse/H2OB

Chassis Mounting, Open Type 17 Fuse 0201
Panel Mounting, Screwdriver Slot 17 Fuse H2OPT

Tanel Mounting, Finger Release 66 Fuse, 920P

Fuses

20mm a 5mm Glass

Cuick Blow. Range 100mA 5A
ow Blow. Range 250mia, -5A

Lempholders, Panel Mounting
Simpler In Style to Fuse/H 20P
Low

In
Type Suits LES and l91,

8 Fuse 20
22 AS Fuse 2"

 Hariu

Low Voltage, Red, Amber or Green
Internal Neon 200/2400 Red or Amber 95 Lamp

Bulbs, Low Voltage, L.E.S.
6V. 0 36W 6 5V, 1 W. 149,0 79W

RESISTORS
Carbon Film. Fixed ,

Order Code

025W 124 Values IR 0,10M, 5% Tol 1.5 ea 900 1001,Mojt, 1,00/0,:::e.; 1760 1000 Malt 100/Value/ Res RD.
05W. E12 Values IRO -4617, 10% To, tea. 1 251,100 E10.161000 Molt 100 'Value, Res RD',

 Value
Metal Film, Fixed
05w. E24 Values. SRTIM, Tot 6 ea 3.80/100 Wulf 10/Va1uel 932 40'1000 (Mull 100/Value/ Res MR30

515 E12 Values I0R27K, 5% Tol. 13 ea 7.90'100 161u11 10'Valuel Res PR52
 Value

Metal Glaze, Fixed

0 5W. 124 Values. IM,33M.5...Tol 10 ea 5.40/100 WWI 10iValuel Res VR37
 Value

Skeleton Presets, Miniature

0.1W. E3 Values. 1008-161, Lin. Vertical Mounting
01W. E3 Values. 10017,161, Lin Horizontal Mounting

Skeleton Presets, Standard
0.3W. E3 Values, 100154517 Lin. Vertical Mounting
03W, E3 Values 10004107 Lin Horizontal Mounting

Potentiometer, Rotary
0.5W. E3 Values, 1K 2602 Lin
0.25W, E3 Values. 467,202 Lo4

10

34

34

Order Code

Vin Preset V
Min Preset H
Value

Su, Preset V
Sto Preset H

- value
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 ACCESS  FREEPOST ON ORDERS GMT ELECTRONICS A
BARCLAYCARD M VAT INCLUSIVE PRICES Freepost
CASH M ADD 30p P&P Birmingham B19 1BR
CHEQUE  24 HR TELEPHONE ANSWERING SERVICE TEL ORDERS WELCOME

DIGITAL INTEGRATED CIRCUITS
4000 Buffered C-MOS - High Speed

5 15V '8' Series, Up to 20901 7400 T.T.L.

9E14000 14 4114046 100 HEF4514 250 N74005 9 N7444N 83 5741225 39 5741925 60 5741528N 32 574151385 85 574452535 105

HEF4001 14 0E14047 87 HEF4515 299 574019 11 N74455 65 5741235 37 5741945 80 147415309 16 574151399 85 574152575 100

HEF4002 10 HEF4049 28 HEF4516 90 974029 II N7446AN 61 5741265 32 5741955 79 5741-5325 24 57415153N 76 574152585 107

HEF4006 95 HE F4050 28 HE F4517 382 974039 11 9744745 51 5741265 32 5741985 113209 524153314 32 1474151545 122 57410260N 26

HEF0007 10 HEF4051 69 HEF4518 69 974049 12 N7448AN 44 5741285 74 574199N 974153714 24 574151559 80 574102615 300

9E14008 80 0114052 72 11E14519 55 N74055 12 9740014 13 5741325 46 5742219 160 57415385 24 574151569 80 5741526614 40

HEF4011 14 0E14053 72 HE F4520 65 974069 25 7474519 13 5741455 60 5742795 116 57415405 22 974101579 54 N74132735 130

HEF4012 14 4E14066 37 4E14521 188 574075 27 574539 15 5741475 125 5742985 200 57415425 53 574101585 60 57410283N 116

HEF4013 32 /1614067 380 HEF4528 99 N74085 13 974545 13 N741485 83 5743665 150 57415515 22 574101605 120 57415290 5 90

H114014 84 11EF4068 14 HE F4532 120 N74095 13 574809 13 5741505 65 5743665 150 5741554N 16 574101615 78 574152935 100

HE F4015 60 9E1069 14 HEF4534 510 7474109 11 N7470N 26 5741515 46 5743675 120 5741555N 22 5741.0162N 130 674107985 100

HEF4016 35 HEF4070 14 HEF4539 110 974115 18 974715 22 5741535 55 574368 5 150 57415735 29 574101639 78 574153245 170

HEF4017 55 HEF4071 14 8E14543 155 N74125 17 974739 23 5741545 96 57415755 40 574101645 90 574103655 105

HEF4018 65 HEF4072 16 HE F4555 78 57413N 23 57474N 23 5741555 53 5741576N 33 574101705 200 574103665 105

8104019 46 HEF4073 16 HEF4556 76 574145 46 574755 28 5741565 48
7410 57445785 33 N74151735 100 574103675 105

0114020 88 HEF4075 16 0514557 388 57416N 22 574765 26 N741575 49 1474L5005 15 97115/33414 97 574101709 100 574153685' '05
9E14021 85 HEF4076 85 HEF4585 97 574175 23 N74805 43 5741585 54 57415015 16 5741585N 70 574151755 100 574153735 150

HES4022 87 #114077 14 #114724 171 57420N 11 N74835 63 9741605 74 57410025 16 57415865 33 574101815 320 5 74153745 150

HE 14023 14 HEF4078 16 HE 140097 90 N742114 26 5748574 65 5741615 74 57415035 16 5741590N 45 57010190N 91 674153755 100

HE 04014 45 11114081 16 HE F40098 73 574255 27 574869 23 9741625 74 57415045 16 57415925 70 974101915 95 57015378N 160

0114025 14 11614082 16 HEF40106 62 147426N 22 574905 30 5741635 74 57415055 23 57415935 45 1474151925 128 5 7416386 5 35

HE F4027 32 0E14005 64 05140160 119 N74275 22 5749145 60 5741645 65 5741508N 16 574159585 65 74741519374 130 570153905 1'0
HE 14028 52 9114086 64 HEF40161 119 574285 30 574925 33 N741655 65 57415095 21 57415969 116 57415194N 150 N74153935 17C

9E14029 60 0E14093 50 HEF40162 119 574305 11 974935 31 5741665 93 57415105 16 574151075 38 74741019509 120 5 74103955 180

HE 14030 46 0E10094 175 0E100163 119 574325 21 574945 74 5741705 134 57415115 22 5741510914 38 574151965 80 N74104905 130

HEF4031 zon 6E14100 166 HE F40174 119 574335 30 N7495AN 48 N741735 111 57415125 23 574151125 40 574151975 110 6741067014 170

0E10035 110 HEF4502 91 HEF40175 119 574375 21 1474969 46 5741745 63 57415135 38 574101135 38 574152409 160
HEF0040 68 HEF4505 571 HEF40192 140 574385 21 5741005 88 5741755 62 5741514N 74 574151145 38 N74152415 160
HE 14041 75 #114508 51 HEF40193 140 574395 BO 5741075 25 5741805 80 57415155 24 574151259 40 574102425 160
8114042 04 HEF4510 10 0E140194 119 574405 12 74741095 42 5741815 165 14741520N 16 574151265 40 574157435 160
HE 04043 79 HEF4511 110 H5140195 117 974425 40 N741165 148 71741825 69 57415215 22 574151325 60 N74152445 160
9E14044 84 HEF4512 98 574435 79 5741215 23 71741925 65 57415225 24 574151365 37 574102515 90

LINEAR INTEGRATED CIRCUITS OPTO ELECTRONICS Order Code SWITCHES
CA3011 92 565921( 162 Light Emitting Diodes, Individual Miniature Toggle - Honeywell

Order Code

CA3018 75 804136 130 125" 13mml Red 14 CO454 SPDT 2A/250V A.C., 54/289 D.C. 58 SW 841011
CA3020 191 T8A1205 79 Green 17 C0495 SPOT C/011 67 SW 841021
CA30284 86 1C4580 346 Yellow 19 C0497 SPOT Double Biros To Centre 76 SW 841041
CA3006 76 TC4730 450 Panel Mounting Clip to suit. 3 1E03 Clip SPOT Single Bias To Centre 75 SW 841051
CA3048 245 TCA740 450
CA30805 70 7041008 326 .1" 15mm1 Red 15 C09249

SPOT Bias
DPDT

70 SW 841061
86 SW 842011

CA3089E 753 T041022 648 Green 17 COv94 DPDT C/Olf 92 SW 842021
CA3130E 90 10A1028 338 Yellow 19 C0996 DPDT Double Bias To Centre 102 SW 842041
CA3140E 38 TDA1029 338 Panel Mounting Clip to sud. 5 1605 C147 DPDT Single Bias To Centre 102 SW 842051
CA3189E 266 TDA10348 717 SPOT Bias 96 SW 842061
1.10301A5 30 T13.42581 266 Light Emitting Diodes - 7 Segment Display
1.93086 95 T1342640 292
1113185 200 TL081CP 75
4143195 216 TL084CN 140
113245 70 U4709CT 46

.3" 17.6mml C Anode R.H. Decimel Pt.
Red 160 X4143061

C Anode R.H. Decimal Pt.

Miniature Push -C & K
SP Pusb To Make, Momentary
SP Push To Break, Momentary

0.54/2509 A.C., 14/289 S.C.54 SW 8531
54 SW 8533

L103395 71 U4709C5 40
1513815 110 U471005 41

Green 199 X4143051
C. Cathode R.H. Decimal Slide - Switchcreft

L5'381AN 180 U4711CN 65 Pt. Red. Low current drain 160 XAN3074 DPOT Standard Actuator 36 SW 46206

461382 120 U4741C1 42 6" 115 2rnm1 C Anode L H Decimal SPOT Slot Actuator, Voltage Change, Marked 110/240 43 .5W 46206F

u474,14 18 Pt. Red 230 X456620
U4747CN 50
1/4748CN 35

C. Anode L.H. Decimal
Pt. Green 230 X4146520 SEMICONDUCTORS

11C14585 35
MC14965 97 Voltage Regulators

C Cathode L.H.
Decimal Pt. Red 230 X4513640 Diodes

NE531 119
565367 216 LM309DA 11(1 108 Photoresistors

5827 19

N914
154006
154007 8

881106
134127

61 , 04101
15

NE540 225 U4723CN 38
NE5555 25 U.47805C0 65
515565 60 1.147812CU 65

08417 90 ORP12
OR P61 90 ORP61

N916
54001
94002

154148
1%5402
1%5404

3

15
16

8V206
134)(10
0447

34

49 Microwave
10

NE5605 351 1.147815CU 65
565616 427 U47905CU 86 P110101ran tors

54003
N4004

9A013
B4v38

5

27
0490
0491

04.91950 1001
, 2,3160

NE5625 461 U47912CU 86 OCP31 180 OCP71 54005 BB106141 122 04200
515655 120 1.1479150J 86 BPx 25 175 13Px25

Zener DiodesNE5666 155 U478105CS 32 BPX29 175 8PX29
NE5675 170 647511.06C5 32 40010W C4V7'C33 I 3W C7V5-C75
415705 405 S./478112G0 32 Photocoupler 82488/82%79 Voltage 8 BIM o Voltage 16

'.15115 459 uATEILISCS 32
FCD820 150 FCD820

Transistors
25929 37 254427 206 8C478 24 80088

SEMICONDUCTORS MAINS TRANSFORMERS Order Code 291893 30 254856 158 8C547 12 92E340

Rectifier Bridges Order Code Seconder.n may be connected in series or
2522184 28
252222 21

2%4858
254880

134
122 I

8C548
805488

10

15

6441102 72

0078 10'
A 400v SF L. 93 8v179
44 60v 1 L 84 8V164

parallel to give wide voltage range
Primaries 0-220, 240V

252389 19
1523694 20

255294
2%5416

43
108

80549
BC549B

12

70
0035 9,
0045

54 100V D 11 33 vM18 6VA Clamp Type Construction 252646 42 255457 35 80557 14 OCP71 135

544009 0 I.L.35 VM48
54 1009 45 W01

Approx. 18% Regulation F C 54,1136. W35 7N2894 49
252895 28

255458
255059

30
32

BC558
8C559

14

'7
T04294
T 11,9C 5,

54 4009 52 4904 04.54, 0-4,59 Secondaries 220 Trans 6VA 4, 252904 24 2%6258 432 EIC430 97 T95304

A 100V 89 VS148 0-SV, 0.6V 60 .2529044 24 40673 80 BC470 14 TIP30C

A 4009 109 VS448 0-120, 0120 1711 252905 22 AC188 22 BCY 71 14 1,4314

641009 143 VH148 0.15V, 0-15V 150 2529054 24 40161 38 BC472 15 1,31C

644009 183 VH448 020V. 0.20V 200 252906 19 401132 38 60131 35 TIP324

104 100V 172 91148 252907 11 8C107 10 60132 35 TIP32C

104 4009 201 VJ448 2044 - Clamp Type Construction 2529074 25 8C1078 8 0135 38 TIPOIA

154 100V 215 V1148
154 400v 226 VL448

Approx. 16% Regulation F C 70, H48, W46 252918 330
2929266 11

BC108
8C1088

10

14

80136
130137

37
38

TIPO1C 55
TIP424

304 t00V 242 VK148
304400V 260 V1(448

0.459, 0459 Secondaries 335 Trans 20VA 4',
060, 0.6V 60

253053 17

2N3054 50
BC108C
6C109

16

10
00138
80139

39
35

TIP42C
TIP2955 514

0.12V, 0.129 120 001098 17 60140 35 TIP3055 5

S.C.R.'s 0.15V, 0.15V 15C 293055 50 BC109C 18, 8E115 28 14043

44 4009 54 C106D
124 400V 108 110126D

0-17.59, 0.17.59 475

0.204. 0.204 200
253055
Full 1SB Test 88
253340 30

80147
BCI48
BC149

9

8

81180
BF181
8E257

37
37
35

ZTX1013C

Triacs
10A 500V 124 BT138500

55VA - Clamp Type Construction

Appros, 10% Regulation F.0 92, 064, W57
2%3.2 101

253702 8

253703 11

BC157
BC158
80159

10
9

14

8E258
8E259
BFF190

32
36

303

154 5009 177 BT139.500 My, 0-6V Secondaries 540 Trans 55VA 60 253704 8 BC177 15 81071 428
23A 5009 492 BTW41.500 0 -11V,0 -12V 120

2143705 13C178 15 8F013 23

0159, 0 154 150 253706 BC179 18 81084 26

COMMUNICATIONS INTEGRATED
CIRCUITS - PLESSEY

0-70V. 0-200 200

0309, 0.304 300
253707 9
25370E1 9
253709 11

BC182
BC1821
BCI83

10
11

10

8F X85
BF 086
BF 0E17

26
30
22

51360C 242 51641C 384 100VA Frame Type Construction 253773 270 BC1831 11 81088 26

SL362C 302
51610 230

SL650C 865
516510 786

Approx. 6% Regulation 487. W74, 064 253819 20
253820 39

BC184
BC1841

10
11

BFV50
BF vs,

IS
15

SL611C 230 51652C 329 0,259. 0,25V Secondaries 825 Trans IOOVA 250
253866 97 BC212 10 BF v52 70

SL612C 230 SL680C 230 040V, 040V 253903 20 BC2121 11 8E490 91

516130 394
51620C 347

51701C 220 253904 8
253905 12

BC213
BC2131

10
11

BLX65
81 435

238
1889

5L621C 347 511610C 166 SL1623C 251 511680C 170 5P8629 446 SP8690 907
253906 12 80214 10 EIL 4934 7706

51_622C 854 511611C 166 511625C 225 SL6600C 890 SP86308 1361 5487608 680 2N3962 95 0C214L 14 BPX75 175

51623C 629 5116120 166 511626C 251 518640C 401 5486558 1058 5487908 454 254347 227 00377 17 0P029 175

51_624C 321 514613C 193 511630C 166 5166500 378 5P86578 1058 5P87948 454 254401 20 BC328 15 BR 439 45

51630C 218 61.1620C 225 511640C 193 5P86598 907 254403 20 0C337 16 851569 33

01_640C 384 SL1621C 225 5416410 193 5P86606 907 254416 86 BC338 14 135020 17
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POWERTRAN
PSI 4002 STUDIO MODEL

cabinet size 17.2" x 17.2" x 6.7"

FOR ELECTRONIC KITS OF DISTINCTION

COMPLETE KIT ONLY £196.90 + VAT

READ THE REVIEW
IN SOUND INTERNATIONAL DEC. '78 al

200+ 200 watt AMPLIFIER
As featured in Electronics Today International

400W rms continuous - 800W peak!
0.03% THD at FULL power!
PLUS all the following features too!
* Each channel totally independent with its own stabilised power supply driven by custom designed

TOROIDAL transformers!
* Inherent reliability - monster heat sinks for cool running at the hottest venues - electronic open and

short circuit protection!
* Ultra low feedback (an incredible low 14dB overall!), super high slewing rate (20V /IL s). 200W rms

continuous to 4 ohm from EACH channel, input sensitivity 0.775V (0d8).
* Professional quality components. sturdy 19' rack mounting chassis complete with sleeve and feet

for free standing work too.
* Easy to build - plenty of working space with ready access to all components, minimal wiring,

extensive instruction suitable for both experience constructors and newcomers to electronics.

* Value for money - quality and performance comparable with ready -built amplifiers costing over
£600!

T20 + 20 20W STEREO AMPLIFIER £33.10 + VAT
This kit, based upon a design published in Practical Wireless, uses a single printed circuit
board and offers at very low cost. ease of construction and all the normal facilities found on
quality amplifiers. A 30 watt version of this kit (T30 + 30) is also available for E38.40 + VAT.

POWERTRAN SFMT TUNER £35.90 + VAT
This is a simple low cost design which can be constructed easily without special alignment
equipment but which still gives a first-class output suitable for feeding any of our very popular
amplifiers or any other high quality audio equipment. A phase -locked -loop is used for stereo
decoding and controls include switchable afc. switchable muting and push-button channel
selection (adjustable by controls on the front panel). This unit matches well with the T20 + 20
and T30 + 30 amplifiers.

WWII TUNER £47.70 + VAT
This cost reduced model of our highly successful Wireless World FM Tuner kit was designed to
complement the T20 + 20 and T30 + 30 amplifiers and the cabinet size, front panel format
and electrical characteristics make this tuner compatible with either. Facilities included are
pre -aligned front-end module, switchable afc, adjustable switchable muting, LED tuning
indication and both continuous and push-button channel selection (adjustable by controls on
the front panel)

DE LUXE EASY TO BUILD LINSLEY HOOD
75W STEREO AMPLIFIER £99.30 + VAT
This easy to build version of our world-wide acclaimed 75W amplifier kit based upon circuit
boards interconnected with gold plated contacts resulting in minimal wiring and constructiorf
delightfully straightforward. The design was published in Hi-Fi News and Record Review and
features include rumble filter, variable scratch fitter versatile tone controls and tape
monitoring whilst distortion is less than 0.01%.

WIRELESS WORLD FM TUNER £70.20 + VAT
A pre -aligned frontend module makes this Wireless World published design very simple to
construct and adjust without special instruments. Features include an excellent a.m. rejection,
push-button station selection as well as infinitely variable tuning and a phase locked loop
stereo decoder incorporating active filters for "birdy" suppression.

LINSLEY-HOOD CASSETTE DECK £79.60 + VAT
This design, published in Wireless World, although straightforward arid relatively low cost
provides a very high standard of performance. There are separate record and replay amplifiers
and switchable equalisation together with a choice of bias levels are also provided. The
mechanism is the Goldring-Lenco CRV with electronic speed control.

-01,

COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this page -ape supplied with fully finished metalwork, ready assembled high quality teak veneer

cabinet. cables, nuts, bolts. etc., and full instructions - in fact everything!

All of the kits shown on this page are available as separate packs (except the Powertran SFMT Tuner) for those customers who wish to spread their purchase or perhaps make their own
cabinets or metalwork. Prices are given in our FREE CATALOGUE.

PRICE STABILITY. Order with confidence. Irrespective of any price changes. We
will honour all prices in this advertisement until August 31st. 1979. if the July 1979 OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!
issue is mentioned with your order. Errors and VAT rate changes excluded.

EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p handling
and documentation.
U.K. ORDERS.Subject to 12 '/ 96 surcharge for add Vs to the price).No
charge is made for carriage. 'or at current rate if changed.
SECURICOR DELIVERY: For this optional service (U.K. mainland only) add
£2.50 (VAT inclusive) per kit.
SALES COUNTER: If you prefer to collect your kit from the factory, call at Sales
Counter (at rear of factory). Open 9 a.m.-4.30 p.m. Monday -Thursday.

POWERTRAN ELECTRONICS
PORTWAY INDUSTRIAL ESTATE
ANDOVER, HANTS SP10 3NM

ANDOVER
(STD 0264) 64455
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news digest
CARRY -PACKS FROM JVC

A new range of equipment
from NC brings their VHS
domestic video system into the
portable market.

Leading the range is the
HR4100 colour portable video
vassette recorder, with a price
tage of £799.92 including VAT'
it is fully compatible with all
VHS recorders and weighs only
9.3 kg, complete with cassette,
battery pack and RF converter.

The new GC4100 colour video
camera is a self-contained unit
with the camera control unit
built into the camera head.
Two -tube design uses a new
colour strife filter to improve
colour reproduction, with an
aperture correction circuit to
give excellent resolution.
Recording is possible with
illumination as low as 100 lux.
Retail price will be £934.20p.

NC have also launched the
TV41 tuner/timer, which, when
connected to the HR4100,

OPTO F ETS

A new trio of opto-coupled
FETs, available from Jermyn-
Mogul Distribution, feature a
minimum isolation resistance of
100 gigohms between input and
output.

These new GE opto-couplers
consist of a gallium arsenide
infra -red emitting diode coupled
to a symmetrical bilateral silicon
photo detector. The detector is
electrically isolated from the
input and performs like an ideal
isolated FET designed for dist-
ortion - free control of low level
AC and DC analogue signals.
They do this by varying in
resistance from between 100

provides all the usual record/
playback facilities of a deck -
type recorder, the HR 3330, is
a development of the previous
successful model, but also
includes extra refinements such
as eight day timer, remote -
control pause switch and audio
dubbing facilities.

For further information on
this new video range, contact
JVC (UK) Ltd., Eldonwall
Trading Estate, Staples Corner,
6-8 Priestley Way, London
NW2 7AF.
to give

ohms to 300 megohms, the
change in resistance being con-
trolled by the amount of
current flowing through the
infra -red emitting diode.

Applications include isolated
variable attenuators, 70 db
automatic gain control, remote
band switching, sample and
hold circuits, optically isolated
multiflexers and reed relay
replacement. The H11F family
come in the popular six pin DIL
package.

For products and application
sheets contact Jermyn-Mogul 1

Distribution of Vestry Estate, /11,,nicki
Sevenoaks, Kent.

                

-,449007 77eAr it/SW
Poweit/hvc coN,ounci? .......
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      news d

BARGAIN

BOXES

A new service from OK Machine
& Tool can save up to 65% on
the cost of cases for some
commercially produced items.

If you need more than 1000
units, OK can incorporate your
special requirements into their
latest range of Pac Tec moulded
enclosures, available in over
25 sizes.

example of the success
of their new cost-cutting service,
OK have been able to produce
2,500 alarm unit housings for
£3.92 each, compared to £5.52
for sheet metal units. Taking the
total assembly time into
account, the saving rose to 65%.
Customised front and rear
panels can be supplied.

For further information,
contact OK Machine & Tool
(UK) Ltd, 48a The Avenue,
Southampton, Hants SO1 2SY.

LOW KEY

A new range of enclosures
designed for housing a variety
of keyboards has recently
been introduced by Boss Ind-
ustrial Mouldings.

Bimconsoles are all -aluminium
cases with a textured black base
which contrasts with either the
semi -gloss sand or charcoal grey
top panels.

The top panels slope at about
20 to provide a relaxed key-
board operating position.
Vibration is reduced to a mini-
mum by the use of a gasket
assembly between top and
bottom panels.

Bimconsoles are available in
three sizes and are suitable for
both prototype and OEM type
applications. Further details

from Boss Industrial Mouldings
Ltd, Higgs Industrial Estate,
2 Herne Hill Road, London
SE24 OAU.

ige St      

ELECTRONIC TACHO

Orbit Controls are now prod-
ucing a four decade electronic
tachometer for measuring
speed, rate, flowrate and frequ-
ency.

The 74A 430 has a four
decade, solid state, digital read-
out and a pre -wired timebase,
controlled by a high precision
1MHz crystal oscillator.

Flexibility of construction
allows pre -wiring to any interval
from lmS to 10S. The unit
features high noise immunity
and freedom from false trigg-
ering counts.

The frequency range extends
from 0.5Hz to 10kHz with an
input sensitivity of 100mV
(adjustable). Input, positive
pulse or sinewave, is fully pro-
tected to 240V rms. Power may
be from 100 - 110V or 210 -
260V 50/60Hz, or from 12V
DC.

Further details from Orbit
Controls Ltd, Lansdown Ind-
ustrial Estate, Gloucester Road,
Cheltenham, Gloucestershire
GL51 8PL

COOLING OFF

Got any hot -spots in your
cabinets? You can get the air
circulating round your
equipment with the Vero
Electronics Fan Tray (AB 087).

Two versions (1U and 2U)
are available for either 115V
or 230V (50/60 Hz) input.
Each is supplied with four
119mm square axial fans, but

TEST CLIPPY

New IC test clips from Lektrokit
offer a simple means of access-
ing any IC pin or lead.

The new aid clips over the IC
bringing its individual pin
connections out to a set of
contacts at the opposite end of
the clip. There are test clips
available to match 8, 14 and 16.
pin DIL packages.

The gold-plated, phosphor
bronze spring contacts have
been designed to achieve a
wiping/cleaning action, making
for high reliability.

The TC-14 which, as its name
suggests, clips over a 14 pin DIP,
costs £2.95. Further details from
Lektrokit Ltd., Sutton Ind-
ustrial Park, London Road,
Earley, Reading, Berkshire
RG6 lAZ,

additional fans can be fitted
as required.

The 2U version has a poly-
urethane foam filter covering
the air intake. If your living
room or office isn't a smokeless
zone, never fear, the filter is
cleanable. Both versions operate
at low noise levels.

If you need cooling off,
contact Vero Electronics Ltd,
Industrial Estate, Chandler's
Ford, Hampshire SO5 3ZR.
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Measure Resistance to 0.0111
At a Price that has no resistance at all

New ELENCO -4`..1 PRECISION

USA
Digital Multimeter M1200B

ONLY £55 (+£3p&p+VATE4.64.£62.64)

*FULLY GUARANTEED
FOR 2 YEARS

*METAL CASE

ELENCO
fePFIECISioN

MULTIMETER
M-1200

*EX STOCK DELIVERY (Subject to availability)

rt-ti 200
/11MT a ON

Orh-lre 20 g / A,

'r DC

RANGE Om
FUNCTION

CIL clir Q . ,

Olor,

THE ULTIMATE IN PERFORMANCE - MEASURES RESISTANCE TO 0.01 OHMS,VOLTAGE

TO 100 MICROVOLTS, CURRENT TO 1 MICROAMPS AT LOWEST EVER PRICE!

FEATURES

 31/2 digits 0.56" high LED for easy reading
 100p V, 1 p A, 0.01E2 resolution
 High input impedance 10 Megohm

 High accuracy achieved with precision resistors,

not unstable trim pots
 Input overload protected to 1000V (except

200mV scale to 600V)
 Auto zeroing, autopolarity
 Mains (with adaptors not supplied) or battery

operation -built-in charging circuitry for NiCads
 Overrange indication
 Hi Low power ohms, Lo for resistors in circuit,

Hi for diodes

SPECIFICATIONS:

DC Volts Range 200mV, 2V, 20V, 200V, 1000V
Accuracy 1%± 1 digit, Resolution .1mV
Overload protection 1,000 volts max

AC Volts Range 200mV, 2V, 20V, 200V, 1000V (Response 45Hz to 5KHzI
Accuracy 1.5% ± 2 digits, Resolution .1mV
Overload protection 1000V max, 200mV scale 600V

DC Current Range 2mA, 20mA, 200mA, tamp.
Accuracy 1% ± 1 digit, Resolution 1 Microamp
Overload protection -- 2 amp fuse and diodes

AC Current Range 2mA, 20mA, 200mA, 2 amp
Accuracy 1.5% ± 2 digits, Resolution 1 Microamp
Overload protection -2 amp fuse and diodes

Resistance Range 20, 200, 2K, 200K, 2 Meg. 20 Meg.
Accuracy 1%± 1 digit, Resolution .01 ohms

Environmental Temp coefficient 0°to 30°C ± .025%°C
Operating Temp 0° to 50° C Storage - 20° to 60° C

General Mains adaptor: 6 - 9 Volts @ 200mA (not supplied)

4C size batteries (not supplied)
Size 8'.4 x 5% x 2% Weight 2% lbs.

At f55, M1200B is the best buy among DMM's currently available. Its 0.01 ohms resolution allows you to detect shorted wind-

ings in coils, transformers or .motors. It is also useful in checking low contact resistance in switches, relays or connectors. Poor

solder connections can also be spotted. The low power ohms function permits accurate measurements of in circuit resistance

without forward biasing semiconductor junctions.

You have been waiting a long time for a digital multimeter with all these features at a price like this. Now its yours.

Also available from retail shops:
Audio Electronics,301 Edgware Rd,London W2
Z & I Aero Services, 85 Tottenham Court Road

London W.1

'AGENTS WANTED

WEI

ELENCO PRECISION Sole UK Distributor

Maclin-Zand Electronics Ltd
38 Mount Pleasant,London WC1XOAP
Te1.01-837 1165 or Hemel Hempstead
(0442) 832 966
Telex. 8953684 MACLIN G

N Zand
ELECTRONICS TODAY

INTERNATIONAL - JULY 19/9

To: Maclin-Zand Electronics Ltd
1st Floor, Unit 10, East Block
38 Mount Pleasant, London WC1X OAP

Please send me DMM M1200B
@ £62.64 inc. p & p + VAT (overseas £60).

I enclose cheque/P.O./Bank Draft for £

Name

Address
(BLOCK

LETTERS
PLEASE).1



WATFORD ELECTRONICS
33/35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND

MAIL ORDER, CALLERS WELCOME.
Tel. 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. 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 E10. OVERSEAS ORDERS
POSTAGE AT COST. AIR /SURFACE.
SEND 50p (+ 25p P&P) FOR OUR CATALOGUE.

Export ontare no VAT. Appllembbe to U.K. Customer, only. Unless mated 01114111140111, aH
VATprima we mckesiee of VAT. Please add 544 to N.M. ntorked *. To the neat add
121/4,14.

We Mook thousands more lissom It pays to Mak we. We aro shamed Imhind Watford Football Ground.
Neeneet Underground/BR Station: Watford High {treat. Open Monde,/ to Saturday. Amide Fres Co.
Parkinp tome maltoble.

POLYESTER CAPACITORS: Axial lead type (Values are in e F)
400V: 0-001. 0-0015, 0-0022. 0-0033. 0.0047, 0-0068, 0-01. 0-015, fp; 0-018 10p; 0-022,
0-033. 11p: 04347, 0-068 14p; 0.1. 17p; 0.15. 0-22, 24p; 0.33. 0-47 42p; 0-68 480.
ISOV: 0-039. 0-15. 0-22110 0-33. 0-47 19p; 0-68, 1-022p; 1.529p; 2.232p. 4.7459.
DUSILIER: 1000V: 0.01, 0015 20p; 0-022 22p; 0-047 211p; 0.1 350; 0-47 411p.

POLYESTER RADIAL LEAD (Values in e F) 250V: FEED THROUGH
0.01. 0-015, 0022. 0-0276p; 0-033, 0047. 0-068, 0-1 7p; 0-15 11p; 0-22. 0-33 c,ApAc77055
130; 0-47 17p; 0-68 19p; 1-0 22p; 1-530p; 2-234p.1000pF /350V Sp,
ELECTROLYTIC CAPACITORS: Axial lead type (Values are In a F) 500V: 1040p; 47 63p; 250V: 100
1115p; 113V:0.47. 1 0. 1 5. 2 2, 3 3 4.7, 6 8. 8. 10. 15. 22. Sp; 47, 32. 11p; 63, 100, 27p; SOV; 50. 100,
220, 25p; 470. 32p 1000, 50p; 40V: 22. 33. Sp; 100, 12p: 2200. 3300. *Sp; 4700. 1115p; 36V: 10. 33,
7p; 330. 470. 32p; 1000, 50p; 25V: 10, 22, 47, 5p; 80,100, 160. Sp; 220, 250, 13p; 470. 640. 21p;
1000. 27p; 1500. 30p; 2200. 45p; 3300, 62p; 4700 65p; 111V: 10, 47. 68, 7p; 100. 125, Sp; 220. 330,
14p; 470, 16p; 1000, 1500, 20p; 2200, 34p; 10V: 100, bp; 640. 12p; 1000, 14p.
TAG -END TYPE: 70V: 2000. 89p; 4700 135p; 50V: 10,000, 255p; 40V: 2500, 65p; 3300, 4700. 70p;
15.000 29110. 25V: 4700 68p; 2000 48p; 40V: 2000 + 2000 95p.

T AAAAA UM BEAD CAPACITORS
35V: 0.1,F, 0-22, 0-33. 0.47. 0-68,1
1-0, 2.21F. 3-3, 4-7. 6-8. 24V: 1.5. 10_1
20V: 1-5. 111V: 10,F 139 each.
16V: 15. 22 25p. 47, 100. 22040p.
10V: 15. 22, 33. 20p; 100 35p.
IV: 47. 68. 100 30p; 3V: 100 20p.

PAYLAR FILM CAPACITORS
100V: 0-001. 0-002. 0005 0-01,F
0-015. 0-02 004. 0-05. 0-056,F 7p
0 1,/F 02 10. 50V: 0 47i/I 12p

CERAMIC CAPACITORS 50V
Rome 0.5pF to 10,000pF
0-015,F, 0.022,F, 0.033,F
0 047eF 4p; 0.1aF

3,
49
SP

SILVER MICA (Values in pF)
6-8. 10.12, 18, 22. 33. 47. 50. 68, 75.
82. 85, 100, 120. 150. 220 9p each
250. 270. 306 330. 360. 390.
470. 600, 800. 820 159 each
1000. 1200. 1800. 2000 54, each

POLYSTYRENE CAPACITORS:
10pF tm 1nF Sp; 1 5nF to 47nF lop

MINIATURE TYPE TRIMMERS
2 5-6pF 3-10pF. 10-40pF 220)
5-25pF, 5-45pF, 60pF, 88pF, 30p
COMPRESSION TRIMMERS
3-40pF. 10.80pF, 25-190pF 30p
100-500pF 459; 1250pF 65p
OAS 1. SMOKE DETECTORS*
TOS 812 & 813 415p; Socket 250

POTENTIOMETERS (AB or EG EN) OPTO
Carbon Track, IfiN, Log & 1/2W Unear ELECTRONICS *
values 5000 1U & 2K0 pin. only) single, LEDs with Clips
11149 27p T11209 Red 13p
KO -2M0 angle gong 27p 111211 Gm 17p
51(0-2M0 single gang D/P swatch ellp TIL212 Yellow 18p
5K0 -2M0 dual gang stereo 7119 2" Red 14p

2" Amber Green
Yellow 15p
Square LEDs red,
green, yellow 489
111 32 Infra -Red Gip
LS400 255p
OCP71 120p
ORP61 85p
ORP12 63p
295777 45p
7 Segment Displays
111307 8719
111312 .3" CA 105p
7I1313 3" CC 106p
TIL321 .5" CA 11511
111322 .5" CC 115p
DL704 3" CC 99p
01707 .3" CA 119p
01747 6" CA 1110p

1W 2.20-10M E I 2 I6p F140557 120p
.S"Green. CA 150p
,6"Green. CA 225p
LCD 31/2 Digit 8760

type not LCD 4

THERMISTORS: 181034, OPTO ISOLATORS
1174 48p
T11111/2 85p
T I L114 95p
111117 110p

SLIDER POTENTIOMETERS
0.25W log and linear values 6Ornm
51(0-500K0 single gang 709
1010-500KQ duel gang 80p
Self Stick Gradioted Beals 229

PRESET POTENTIOMETERS0
1W 500-5M0 Miniature Vertical

& Homontal Sp
0.25W 1000-3.3M0 hot), larger 10p
0-25W 2000 -4-7M0 Vein. 10p

RANGE VAL 1-99 100*

4, I

100+ price applies to Resistors of each

RESIVT-6154 - Ene make 5% Carbon
Miniature High Stability. Low noise

14W 2.20-4.7M E24 1.5p lp
1/2W 2.20-4.7M E 1 2 2p 1.59.

2%Metal Film 100-1M0 Sp 4,
1960.5W 510-1M E24 10p Sp

1039.
1040. 1055, 1056. 1058, 1066, 1067.-
1098. 1100 20p each.

JACKSONS VARIABLE CAPACITORS
Dielectric 02 365pF with ow
100/300pF 140p motion Dnve 32510
500pF 1559 00208/176 285p
8.1 wall Dnve with slow
4511/ DAF 116p* motion drive 325p
Dial Drive 4183 C804-5pF 10 15
6 1/36.1 11500* 25 50pF 17594
Ovum 54mm 309* 100. 1 50pF 2359
0.1-365pF 245p L' 3x310pF 4959
00 2 365pF 275p 00-3e25pF 430p

RF CHOKES
1.14 4 7 10 22 33 47 100.200.470
750, 1m11. 2 5 5 10 36p oach
43mH 100 1110p each

VERO-BOARD* 01 015 015
(copper cad) (plain)

21/2 x 31/2" 489 3110 249
21/2 x 5" 56p Sflp 31p
314 a 314" 519 150p -
314x5" 62p 67p 43p
21/2 x 17" 141110 136p 114,
314,17" 2189 180p 120p
414, 17" 2110p - 153p
Pkt of 35 pins 30p
Spot face caner tip
Per insertion tool 120p

VERO WIRING PEN*
Plus Spool 326p

Spare spool (wirel 80p* Combs 7p each

FERRIC CHLORIDE*
1lb bag Anhydrousellp + 35p P&P

DALO ETCH RESIST PEN* spate up'715P

COPPER CLAD BOARDS*
Fibre
Glass sded
6" x 6" 75p
6" x 12" 130p

Double -
sided

90p
175p

SRBP
7 5'1/27 5"
70p

DIODES

4.4119 1$
A4215 15
61100 36
81126 12
BY127 12
CR033* 148
049 76
0A47 12
0470 12
0A79 15
0481 15
0485 14
0.490 7
0491 7
0495
04200
04202 8
N914 4
N916 5
N4001/2.5
N4003*
N4004/5. 8
94006/7. 7
94148 4
S44 20
34/1004*

15
34 / 400:/' 213
34/ 600V' 27
34 /IC034 30
64/6001 70

*BRIDGE
RECTIFIERS
(plastic case) P
14/50V 20
14/100V 22,..
14/2001 2518,400/ a LINEAR ICs
1A/SOON 34 02 76
26-,sog 35 0908 pin 35
2A/100v 44 10* 67
2A/200V 45 23.14 pn 38
24/400V 63 33* 99'
24/600V 66 41.8 pn 18

ioov n 47C. 14 pin 70
48C. 8 pin 36
53 8 pn ISO

810 159
AY -1-0212 580
AY -1-1313A 660
41-1.1320 315
A1-1-5050 190
AY -1-5051 145
AY -1-6721/6 195
41-3-1270. 340
AY 3-8500* 390
AY -5-1224A* 260
AY -5-1230. 450
40.5-1315 560
AY -5-1317A 630
AY -5-2376. NO
81-5.3500* 510
AY 5-3507* 415
AY -5-3600* 1090
AY -5-4007D 660

SCRs* 41-5-8100. 735

44/200V
44/400V
44/600/
44/8004
64 / 103V
64/200V
64/400V
81164
VM180IL

75
79

105
120

73
78
86
56
40

ZENERS
Range 2V7 to
39V 400mW

flp twee
Range 3V3 to
33V 1 3W

15p roach

- -
OIL SOCKETS* Low Profile (TEXAS)
8 pin 100 14 pin 12p; 16 pin 13p; 18 pin
180; 20 pn 22p; 22 pn 25p; 24 pin 2611;
28 pm 39p; 40 pin 150p; 64 pin 220p.

NOISE - A

k25.1 1110

VARICAPS
MVAM115

140
BA102 25
48104 40
661056 40
68106 40

DIL SOCKETS* (TEX
Low Wire

Profile Wrap
8 pin 10p 250

14 pin 12p 35p
16 pin 13p 460
18 pin lip 52p
20 pin 22p 65p
22 pin 2Sp 70p
24 pin 260 73p
28 pin 390 850
40 pin 50p 109p

AS)

SPEAKERS
811 0 3W
2 2'/.
2 5 3
400 2 5
64:1 2 5

811 5
7x4 5W
8 1SW

158p
680
69p
63p

175p
250p

480pa

SOLDERCON PINS*
100 pins 50p 500 pins 2000

TRIACS*
342004 45
384004 50
84100V 154

844001 64
848004 105

124100V SO
1244001 70
124,8001

116p
1641001 240
1684004 105
1645001 120
25.45001 236
25480012ms
40669 120

0 84100V
0.842001/
14100V
14600V
54100V
54400V
843001
8.45130V
84600V
124300V
1245001
1248001
BT106
81116
C1060
17044
TIC45
294444
295064

lingistors083012* 137

0.682004 30 C83018. 68
30 CA3020 170
35 CA3023 170
42 0430284. 80
70 CA3035 240
32 CA3036 110
35 CA3043 190
de CA3045 140
N , CA3046 71
N CA3048 210
N CA3075 175
57 CA3080E 70

120 CA3081 190
155 CA3085* 95
150 CA3089E 210
a CA309040 395
n CA3123E 200
25 CA3130. 90

140 CA3140* 70
35 F944DC so

1017106. 795
ICL7107. 975

DIAC* 10.13038CC. 335
ST2 20 ICM7205. 1150

INTERSIL
Emitted., -

Kit
LCD 2133p
LED 21113p

TRANSISTORS,
AC107. as
AC117. 36
AC125* 20
AC126* 20
AC127* 20
AC1281 20
AC141* 24
AC141K* 38
AC142* 24
AC142K 38
AC176* 24
AC187* 24
AC188* 24
ACYI 7* 35
ACY18*, 40
AC119* 40
4020* 40
ACY21. 35
ACY22* 40
ACY28* 40
ACY39* 78
ACY41* 39
ACY44* 35
40149 70
80161* 42
40162* 42
AF106 SO
AF114* 40
AF115* 40
AF116* 40
AF117* 40
AF118* 55
AF121* at
AF124* SS
AF125* 35
AF126* 50.
AF127* 35'
AF139* 35
AF178* 70
AF 180. 70
AF186* 50
AF239* 42
AFZ11 128
ASY26* 40
ASY27* 46
ASY50* 95
AS076. 95
ASZ21 SO
BC107* 9
BC1078* 10
BC108* 9
BC1088* 10
BC108C. 12
BC109.
BC10913. 12
8C109C* 12
BC113 20
BC114 20
BC115 20
8C116 20,

f832,1 20
20

BC119* 28
BC134 20
BC135 20
BC136 15
BC137 20
5C140* 35
9C142* 30
8C143* 30
80147 8
BC1476 10
bc148 8
BC148B 10
BC148C 10
BC 1 49
BC149C 10
BC153 27
8C154 27
BC157 10
BC158 11
BC159 11
EIC160* 42
BC1674 11

ICM 7215* 1050
ICM72174. 790
ICM7555. 89
LD130. 452
LF356* 98
LM30149. 30
LM308T 110
LM311* 98
1,11318H* 205
LM318S* 155
LM324A ea
LM339* 70
LM348* 90
LM349* 125
LM379* 375_
LM380 so
LM381N 145
1M382 125
LM1458* 50
LM3900. BO
1.1139099. 70
LA43911. 125
M25244. 750
1.12534.4* 755 
MC663 275
MC1301. 79
MC1303 SS
MC1304P 260
MC1310P 175
MC1312PO 195
MC1488* 55
MC1489* 90
MC14433L 12501
MC1495. 350
MC1496L 92
MC3340P* 120
MC3360P 120
MC3401 52
MC3403* 135
MEM 780 205
MFC6040. 97
MK50253* 850
MK50362* 550
MK50398. 635
M M5303. 635
MM5307* 1275
MM57160* 620
NE515 SO
NE543K 210
NE544. 185
NE555. 22

NE55612-0* 60
NE560* 325
NE561* 395
NE5628* 410

p

BC168C 12
BC169C 14,
BC170 15

.BC171 11
BCI 72 11
BC177. 15
BC178* 17
BC179* IS
BC182
BC183 61
BC184
8C182L 10
601831 10
801841 10
BC186. 30
BC187* 28
BC212
802121 10
BC213
BC213L 11
BC214 9
BC214K 14
602141 10
SC3075 14
BC308 13
BC327 15
BC328 15
8038 12
BC441. 36
BC461. Si
BC477. 26
80547 12
BC548 12
8C549C 13
BC557 15
BC558 20
BC559 20
B030* 57
BCY34* 75
BCY39* 50
BCY40* 78
110142* 45
BC143. 75
BCY58* 90
BCY59* 90
BCY70* 15
BCY71* 20
BCY72. 201
BCY78* 25
BC211 145
130115. SI
80121. 78
80123* 55
80124* 115
B0131. 46
60132* 45
BD133* 43
6D135* 341
BE/136* 40
00137* 40
60138* SO
Et 0 1 39* 40
80140* 36.
E10142* 691
BC/144* 194
80145* 155
50181* 125
BD205* 110
50378* OS
BD434 42
130517* 115

F-06954. 66
806964. OS
50011 220
60017* 196
60160* 110
60161* 185
13F115. 34
BF154* 25
13F158. 29
BFI60 30
8F161 SO
8F167 30
BF17?. 25

fEgr4*
NE5654.
NE566*
NE567V.

425
120
160
170

N * 420
'RC41360 120

SA1310244* 1350
003402*
SN76003N
SN76013
SN76018.
SN76023
SN76033N
SN76115N
SN76131.
SN76227N
SN76477.

296
170
140
145
140
175
215
'110
115
225

SN76660. 90
IA4550 50
78.46214X1 228
TA46614 155
16-6700 353
TAD100 159
TBA1205 70
1845400 220
T8A5500 330
788641-Al2
BX or 6%11 250
TBA651 180
168800 90
TEI4810 95
TBA820 70
1689200 260
1689900 395
TCA2700 220
1081004* 290
TI341008. 310
TDA1022* 575
TDA2020 320
11.061CP* 76
TL062CP* 125
11.064C9. 199
TL071CP 60
TL072CP* 125
TL074CN 199
11.081CP* 52
TL082CP. 96
TL083CP. 105
TL084CN* 130
U44170 195
U44180 198
ZN414 90
211424E* 130
ZN425E. 415
Z111034E* 200

BF) net.
BFI78*
BFI 79*
13F180*
8F1131*
13F182.
13F183*
BF184*
8F194

13F195
BF196
BF197
BF198
BF199
5F200*
8F2244
8F2448
11F256*
BF257*
5F258*
6F259*
BF336
BF394
8F594
BF595
BFR39
BFR40
BFR41
BFR79
BFR80
BFR81
BFR 98
BFX29*
BFX81*
BFX84.
BFX85*
BFX86*
BFX87.
BFX88.
EIFY113.
13FY50*
BF151*
EiFY52*
EIFY53*
U155*
BP/64*
EIFY71*
BRY39.
BSX20*
85526.
EtSX29.
BSX78*
BSY954.
BU105*
BU205
BU208
E421
E113.
E5567
MD800t*
ME1120
ME4102
ME6002
MJ400*
MJ491*
M22955*
MJE340*
MJE370*
MJE371*
MJE520*
MJE521*
MJE2955*
MJE3055*
MPF102
MPF103
MPF104
MPFI05
MPF106
MPF 107
MPS3904
MPS405
MPS/1-06
MPS412
MPS455

Pt

24
25
30
35
35
as
36
38
12
12
12
14
IS
15
32
IS
Jo
N
30
30
30
35
27
40
38
25
25
21
as
25
25

105
25
46
28
28
28
25
25
80
20
20
20
25
es
40
20
38
18
75
45
66
IS

140
110
223
150
86

118
158

26
10
10
S O

ISO
105
54
58
S O

65,
74
Se
70
se
as
as
as
40
50
40
25
25
42
25,

74*i
&oat)
7400 11
7401 11
7402 11
7403 12
7404 14
7405 18
7406 38
7407 33
7408 17
7409 17
7410 15
7411 20

'7412 17
7413 30
7414 51
7416 30
7417 30
7420 16
7421 29
7422 24
7423 27
7425 27
7426 36
7427 27
7428 35
7430 17
7432 25
7433 40
7437 30
7438 33
7440 17
7441 74
7442 88
7443 115
7444 112
7445 94
7446 94
7447 82
7448 55
7450 17
7451 17
7453 17
7454 17
7460 17
7470 28
7472 25
7473 32
7474 27
7475 38
7476 36
7480 48
7481 36

MPSA56 26
MPS470 34
MPSI.102 55
MPSUO5 SO
MPSUO6 54
MPSU52 55
MPSU55 55
MPSU56 SO
MPU131*
0023* 170
0025* 170
0026* 170
OC28. 160
0029* 140
0C35* 130
0036* 130
0C41* 48
0C42. es
0043* 55
0C44* 31
0C45. 28
0C46.
OC70. 28
OC71. 24
0072* 46
0074* SS
0075* 45
0076* as
0077* 75
0079* 76
0081D. 55
OC82D. 55
003* 45
0084* 44
00122* 75
0C123. 76
OC139. 110
0C140* 110
0C141* 110
0C170* es
00171* 75
OC200. 55
OC203. 56
00204*
SJE5039*
TIP29 43
T1P294 44
TIP2913

ESTIP29C

TIP30 47
TIP304 SO
TIP306 04
TIP30C se
TIP31* SO
TIP314* 62
TIP31B* 68

Tj?31C*

TIP324. 58
TIP32B. 10
TIP32C* 75
TIP33* 190
TIP334. 55
T1P33B. 100
TIP33C* 105
TIP34. 85
TIP344. 85
TIP34B* 110
11P34C* 110
TIP35* 179
T1P35A 166
TIP355* 196
T1P35C* 220
TIP36. 210
11P364* 220
TIP36E1* 230
T1P36C* ass
TIP4IA* 63
TIP418* 73
TIP42A* 114

TIP428. 62
TIP2955. 65
TIP3055. 00
11543 34

p p
11644 46 21422184. 34
11S45 45 2922198* 22
11S46 45 2522208* 211
11547 60 21422214* 23
11548 80 2922224* 20
TIS49 SO 292303* 45
11550 47 252368* 21
T1S74 47 2923694* 15
TIS90 20 2N2483* 28
11591 24 2142484* 30
715107 12 292646* 48
ZTXI06 12 292784 65
ZTX109 14 2142904* 22
ZTX2I 2 2929058* 22
ZTX300 13 292906* 22
Z1X301 18 252907* 22
/TX302 20 2112907A. 22
/1%303 25 2929260 10
714-304 24 253011* 24
ZTX311 17 2113053* 20
I1X314 24 2113054* SS
ZTX320 20 2N3055* 48
715326 40 293108 32
715341 20 293442* 140
ITX500 IS 293563 20
ITX501 15 293614* 269
714.502 19 2113615* 259
215503 15 2N3663* 25
/15504 25 293702 11
ITX531 25 293703 11'
21X550 215 293704 11
40250* 85 293705 11
40251* 97 293706 11
40311* SO 293707 11
40313* 125 293708 11
40315* 56 293709 11
40316* 85 2N3710 16
40317* 62 293711 12
40319* 71 293771* 275
40320* 55 2113772. 155
40323* SO 293773* 288'
40324* 85 293819 22
40326* 62 293820 45
40327* 62 2N3823* 55
40347* SO 293824. 70
40348* 105 293866* 90
40360* 43 293903 20
40361* 45 293904 15
40362* 48 2N3905 18
40406* 65 293906 17
40407* 62 254037* 62
40408* 70 2144041* 50
40411* 295 2N4058* 17
40412* 85 294061 17
40467. 96e. 294062 17
40594* SO 21)4064* 120
40595* IS 2N4069 45
40603* 55 294236 145
40636. 125 2N4286 20
40673* OS 2N4289 20
214697. 26 294859 85
2N698* 44 2N4922* 55
211699. U 295135 42
257068* 19 2N5136 42
2N707* 39 295138 20
25/08* 19 295172 25
2N914* 32 2N5179* 60
2N916* 27 21151813. SO
2N918* 40 295191* 70
211920* 51 2N5305* 40
25930* IS 255457 32

2N5458 32
2N1132* 22 295459 32
2N1303* 50 2N5485 35
291304* 10 2115777* 45
291305* 25 296027 40
2N1306* 36 2N6109 50
291307* SO 2S0234* 50
2111308* at 39128* 112
2111613* 23 35140* 112
2N1670* ISO
29167113* 216
292160* 360
2112217. 43

Madrid
Pair
20p as

7482 69 74175 87 42 IS
7483 72 74176 76 47 63
7484 95 74177 711 48 120
7485 106 74180 85 49 120
7486 31 74181 165 51 24
7489 210 74182 88 54 25
7490' 33 74184 135 55 30
7491 75 74185 135 63 150
7492 38 74188 275 73 44
7493 32 74190 95 74 41
7494 78 74192 98 75 48
7495 65 74193 98 76 40
7496 57 74194 98 78 40
7497 189 74195 98 83 115
74100 119' 74196 93 85 118
74104 62 74197 80 86 43
74105 62 74198 150 90 38
74107 29 74279 119 91 104
74109 54 74283 173 92 811

74110 54 74365 128 .93 89
74111 68 74366 118 95 116
74116 198 74367 115 96 115
74118 83 74368 124 107 44
74120 115 74393 184 109 56
74121 25 75150 120 112 56
74122 45 75450 84 113 50
74123 48 75491 89 114 50
74125 38 75492 94 122 701
74126 57 123 70
74128 74 124 150

174132 73 125 50
74141 56 126 50
74142 209 132 95
74143 314 136 85
74144 314 138 55
74145 65 139 85
74147 175 145 104
74148 109 147 170
74150 99 148 173
74151 54 151 IS
74153 64 153 78
74154 IV 155 95
74155 63 156 OS
74156 50 157 75
74159 210 158 95
74160 82 160 128
74161 92 161 Se
74163 92 162 131
74164 105 163 102
74165 105 164 114
74166 140 165 75
74167 198 166 226
74172 525 170 ass
74173 120 173 105
74174 87,, 174 106

14
15
20
21
26
27
28
30
32
33
37
38
40

74LS*
00 11
01 11
02 13
03 13
04 14
05 23
08 22
09 22
10 20
11 22
12 23
13 38

75
30
20
22
ea
28
ea
22
27
39
39
39
28

-175
181
183
190
191
193
194
195
196
197
221
240
241
242
243
244
245
247
248
249
251
253
257
258
259
261
266
273
275
279
283
290
293
295
298
324
325
326
327
347
348
352
353
365
366
367
368
373
374
375
377
378
379
384
390

110
3N
251
140
140
130
155
136
100
140

se
236
232
232
232
155
270
190
190
150
134
142
110
110
150
460

52
244
250
N

192
128
128
155
15$
240
290
294
25$
148
136
225
228

65
65
65
55

110
180
160
212
184
215

86
230
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wATFORD ELECTRONICS

IL13 MODULES 15-240 WATTS
We are now stockists for these world famous fully guaranteed (2 years guarantee on all

modules) Pre amps, Amplifiers & Power Supplies.

HY5 Preamplifier. Input, magnetic pickup 3mV, ceramic 30mV. Output Mains 500mV
RMS, Distortion 0.1% et 1KHz Price: E6.27,

HY30 Amplifier Kit. 15 Watts into 80, extremely easy to construct. Output 15W RMS.
Distortion 0.1% at 15W Freq. 10Hz-16KHz. Supply ± 18V

Price E6.27
HY50 Hi-Fi Amplifier Module. 25 Watts 80. Input Sensitivity 500mV. Output 25W RMS.

Distortion 0.04% at 25W. Freq. 10Hz-45KHz. Supply 1.- 25V
Price: E11.18

HY120 Amplifier Module - 60 Watts 80. Input sans. 500mV. Output 60W RMS
Distortion 0.04%. Freq. 10Hz-45KHz. Power Supply -± 35V

Price: 1E18.98*
HY200 Hi-Fi/ Disco Amplifier Module - 120 Watts 80. Input sans. 500mV 120W RMS.

Freq. 10HZ-45KHz. Power Supply ± 45V. Size 114 x 100 x 85mm
Price: E27.89*

HY400 (Big Daddy) Amplifier Module - 240 Watts 40. Ideal for High Power Disco or P.A.

Output 240 Watts RMS 40 114 x 100 x 85mm. Distortion 0.1%
Price: E38.80*

POWER SUPPUE8
PSU36 - Drives 2 x HY3Os . . . E6.44
PSU50 - Drives 2 x HY5Os . . . . E8.18
PSU70 - Drives 2 x H120s . . . . E14.58*
PSU90 one HY200 E15.10*
PSU180 2 x HY200 or one HY400 E25.42*

JACK PLUGS

Screened Plastic
chrome body

2.5mm 13p Op

3.5mm 15p Op

MONO 254 44
STEREO Up 7p

SOCKETS

Wan
metal
Se
Se

1339
16p

moulded
with
break

contacts
20p
24,

in line
couplers

11p
12p
17p
22p

D IN PLUGS SOCKETS In Line

2 PIN Loudspeaker
3. 4, 5 Audio

10p
15p

7p
10e

20p
20p

CO -AXIAL (TV) 14p 149 14p

PHONO
assorted colours
Metal screened

10p
15p

ep WWN
double

15p 4 -way

12p

20p

B ANANA 4mm
2ntrn
1mm

11p
10p

8p

12p
10p

6p

WANDER 3 mm
DC Type
AC 2 -pin American

ThM900
3Y, DIGIT LCD
Mulurneter with
Capacitance
Meter
(ET1 Aug. 78)

Kit
E54.504 only
(p&p 80p)

CRYSTALS*
1.00KHz 385
455KHz 355
1MHz 323
1.0008M 394
3.2769M 323
4 032Mtlx 323
4.433619M 135
5.0MHz 355
8.08333M 275
10.0MHz 323
10.7MHz 323
18.432M 323
mom* 323
27.648M 323
48.0MHz 323

ETI Projects:
Perm available
for: Click
Eliminator
Ambush, Gui-
tar Effect Unit.
Send SAE phis
Sp for list.

SP
15p
16p

flp
20p
15p

a

SWITCHES*
TOGGLE 24. 250V
SPST 28p
DPST 34p
DPDT 38p
4 pole on/off 549

SUE -NUN TOGGLE
SP changeover Sip
SPST on/off 54p
SPST biased 46p
DPDT 6 tags 70p
DPDT centre off 211p

DPDT Biased 115p

MOB 250V:
IA DPDT 14p
IA DPDT c/over 14,
YeA DPDT 13p
4 pole 2evay 24p
PUSH BUTTON
Spriglosibel
SPST on/off 60p
SPDT c/over Slip'
DPDT 6 Teg 85p
MINIATURE'
Non Locking
Posh to Make 1Sp
Push Break 25p

ROTARY: Make your own multiway Switch
Adiustable Stop Shafting Assembly. Accom-
modate up to 6 Wafers 75p
Mains Switch DPST to fit 34p
Break Before Malta Wafers 1 pole, 12 way
2p/6 way. 3p/4way 4p/3 way. 6p/2way

47p
Spacerand Screen 5p
ROTARY: Arguinable Soap)
1 pole/ 2 to 12 way. 2p/2 to 6 way. 3
pole/2 to 4 way. 4 pole/2 to 3 way alp
ROTARY: Mains 250V AC. 4 Amp Elp

TRANSFORMERS* (Mains Prim. 2 0-240V)
9-0-95, 12-0-12V 100mA 95p

6V-. A 13V -.5A, 91/-.44 9V -.4A; 12V -.3A
12V-.311; 15V-.254 15V -.25A Slip
12V: 4.5V-1.34 4.5V -1.3A; 6V -1.2A 8V -1.2A.
121/-.5/1 12V -.5A; 1511-.4A 15V: -.4A; 20V-.34
20V-.34 220p (20p p&p)

6V -1.5A; 9V -1.3A 9V -1.3A;
12V -IA 12V -1A; 15V-.134 15V-.84; 20V -.6A
20V -.8A 290p 145p p&p) 
S OYA: 6V 44 6V-44; W-2.54 91/-2.5A; 12V -2A
12V-24; 15V-1.54 15V-1.54; 20V-1.24 20V-
1.24; 25V 14 25V -1A 30V-.84 301/-.84

350p (50p p&p)
100VA: 12V -4A 12V -4A; 15V -3A 15V-34;
20V-2.54 20V-2.54: 30V -1.5A 30V.1 . 5A;
40V-1.254 40V-1.254: 50V-14 50V-14 111110p
(60p p&p) (NB p&p charge to be added above
OW normal postal charge I

ALUM.
BOXES*
WITH LID'
3a2a1" 48
2Atx511111/2"115
4x41111/2" 'PI
4.211015" SO
4414114" 86
4a21/22" 54
514x2" 92
6a4r2" IS
7x5:215" 129
8s6a3" 155
100/2" Ill
101454x3" 152
12,153" 190
I 2v8s3" 290

393
395
396
398
399
445
447
490
668
669
670

ULTRASONIC
TRANS-
DUCERS

450p*per pair

230
215
215
276
230
150
144
1110
162
182
248

CMOS*
4000 15
4001 15
4002 15
4006 93
4007 18
4006 52
4009 38
4010 38
4011 16
4012 15
4013 42
4014 go
4015 S2
4016 44
11017 32.

4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4094
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045

VOLTAGE REGULATORS*
IA 1'03 + on

5V 7805 145p
12V 7812 144p
15V 7815 145p
18V 7818 145p
IA T0220 Plastic Casing
5V 7805 SOp 7905

12V 7812 SOp 7912
15V 7815 110p 7915
18V 7818 85p 7918
24V 7824 86p 7924

-ye
7905 220p
7912 220p

904
110p
90p
904
904

1013114 T092 Plastic Casing
5V 78105 30p 79L05 65p
6V 78L62 30p
8V 78L82 Sop

12V 78L12 30p 79L12 56p
15V 78L15 300 79115 65p

LM300H 170, 176 iii -nip
Litg305N 140p LM723 43p
imgogg 136p MVR5 1190p

LM317K 350p
MVRI2

1110p

LM3 31( 8259 TAA550
TBA6259

60p .
uNg gig 240 96p
LM3 8N 240 TDA1412 150p

57
45
99
91
88
20
69
19
180
46
111

68
205
100
146
119
111
326
100
101
320
106

80
75
'4

as

4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4057
4059
4060
4063
4066
4067
4068
4089
4070
4071
4072
4073
4075
4076
4077
4078
4081
4082

121
87
55
4$
48
72
72
72

110
128

1950
480
115
110
60

380
22
20
32
21
21
21
23
115

40
21
20
21

4085 74
4086 73
4089 150
4093 85
4094 190
4096 105
4097 372
4098 110
4099 145
4160 109
4161 109
4162 109
4163 109
4174 110
4175 99
4194 108
4408 720
4409 720
4410 720
4412F 1350
4412V 1050
4415F 795
4415V 795
4419 280
4422 545

996
825

4440 1275

4433

COMPUTER
HARDWARE*
2102
2102-2
21078
2111
2114
2513
2516
2708
27108
2716
3064
4027
4047
74130
74L75
745188
74S262
74S287
746470
745475
811.595
81L596

4450 295
4451 256
44 2
4490F 555
4490V 625
4501 III
4502 120
4503 611

4506 51
4507 55
4508 2811
4510 OD
4511 ISO
4512 98
4513 200,
4514 265
4515 299
4516 120
4517 382
4518 102
4519 66
4520 108
4521 rel
4522 igg
4527 162
4528 55
4529 146
4530 es

100
170
490
175
785
595

E29.50
775

1095
1550
TM
250
750

1116
876
325
325
425

99
99

PANEL
METERS*
F110
60e45a
35mm
0-50yA
0-1000/1
0-50004
0-InsA
0-5rnA
0-10mA
0-50n4
0-100mA
(3500mA
0 -IA
0-2A
025V
0-50V AC
0-300V AC

475p aid
414x314a11/2"
0-50eA
0-100yA
0-500yA
150110 ppd.

4

81LS97
9900
CP1610
MC14411
MC14412
TMS2532
TMS4035
TMS4039
TMS4042
TMS4045
TMS6011
TMS9900
TMS9980
Z80

VDU Chip and
MODULE for TV

125
E35
930
958

1050
4400

240
240
240.
780
325

3600
1985
1195

Comets your TV onto a VDU by
using the new Thompson-CSF
TV -CRT controller chip
SF F96364. 16 line by 64
characters test refreshment.
Cursor management. Cursor
management on screen. Line
erasing. Compatible with any
computing system.

SF.F96364E El 1.75.
AY -3-1015 65.50.
AY-5-1013UART 64.500
71301 ROM E11.20.
SF580102 RAM E2.05.
74LS163

E1.200
E1.180

SN75450
SN75451 70p0
SN75452 70p
SN75454 E2.250
UHF Modulator E2.1500
Wide Bandwidth Modulator
for Computers E4.70.
Thompson-CSF SFKEX
68364-1 1 VDU Board

E59.000
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LATEST CASIO MINIS

Casio have managed to reduce
their successful LC -78G calculator
in three ways.

First of all - price. The RRP of
the LC -78G is down by £3.00 to
£16.95.

Second is the new Casio LC -7
which has the same display and
functions except that the fully
independent memory is replaced
by a simple automatic accum-
ulating memory and a square
root function. The LC -78S has
a RRP of only £13.95.

Thirdly, thickness has been
cut down from four to two
millimetres. Casio's new Mini
Card LC -79 remains credit
card size, but in upright format.
It keeps eight digits capacity
and LCD, four functions and
independent memory plus perfect

percent and function indicator.
Also featured is a responsive,
`feather touch' keyboard, so
light that it can be operated
inside its protective wallet. A
battery -conserving circuit auto-
matically switches off nine
minutes after the last key
depression. The Casio LC -79
will retail at £19.95 (or less, if
you're lucky).

If you prefer something a bit
beefier, try the LC -841, another
new one from Casio. With the
same technical features as Mini
Cards (including independent
memory), the LC -841 is 62 x
110mm, but still only 3.9mm
thick, with digits 6mm high, and
will retail at about £15.95.

For enquiries, get in touch
with Casio Electronics Co Ltd,
28 Scrutton Street, London
EC2A 4TY.

MILITARY FLASHER

Need a tough twinkler? Oxley
are now producing a solid
state indicator lamp, type
PS/LH/8, in a military style
rugged mounting.

The mounting incorporates
the latest high brightness, high
reliability LEDs. The lamp is
fitted with a sealed glass lens
and black shroud to optimise
the visual effect and afford
emitter protection.

Standard colours are available,
red, yellow and green, and light
output is calibrated to photo-
metric standards to ensure
consistent performance. The
aluminium alloy body is com-
patible with standard chassis
and provides electromagnetic
shielding for military applic-
ations. Further details from
Oxley Developments Co Ltd,
Ulverston, Cumbria LA12 9Qg.
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' :-'1L '' ' 1'9'1./1 11:40:1p9 93 SERIES VEROBOARD 0.1 0.15
(copper clad)

TRANSISTORS
AC126 2Sp

BFX30 34p
51084 5 30p

TIP36C 340p
T1P414 65p

2N3820 86p
293823 70p \7401 14p

7402 14p
7403 14p

74191 90p
74192 90p
74193 6011%

74194 100p

FULL 74LS
SERIES

AVAILABLE

9301 1.8°P314"9302 47.5P
9308 ''''P
9310 27511

41p 33p
21/2 x 5" 49p 45p
314 x 3%" 49p 45p

AC127/8 20p
AC176 25p
AC287/8 25p
AF116/ 7 30p

BFX86/ 7 30p
BF888 30p
BFW10 90p
BE750 22p

TIP41C 78p
719424 700

' TIP42C 32p
TP120 100p

293866 90p
'293903/4

293905/ 618P

DIODES
1117127 120

9P

TEN 3R8
2.7V.33V
400mW 9p7404 140

74504 90p
7405 18p

74195 950
74196 95p

4000 SERIES400015P
4001 179

9311
2..7,.._5P9312 ''''''

3," 5%, 56p 60p
2'12 x17" 180p 150p
314 x 17" 230p 190p

AD149 70p
40161 /2 45p

BEY51 12 22p
BFY56 33p

TIP122 110p'00448471
T1P2955 78p

20p
294036 85p

150
.0485 1Sp
'0490 9p

1 w 159

74I)6 32034
7408 lip
7409 15p
7410 ' 150
7411 249
7412 20p
7413 30p

74197 80p
74198 1500on
74199 75-.*74200 E10
74221 160p
74251 140p
74259 250p
74265 90p
74278 290p

4002 17P
4006 95P
4007 18P
AIsma
4 40P
401101 5707

40
4012 189

9314 165p
9316 225p
9321
9322 225P150p
9334 225p
9368 200p

2W7P

93
200p

414 x 17" 280p -PIO of 35 pins 300
Spot face cutter

85PPin insertion tool 996
VERO WIRING PEN '

nnpk. sp., 32Spare spool (wire) 80p
Combs n

7P "c-

81107/8 110
BC109 110
8C109C 13p
BC117 20D
2C147/ 8 9p
BC149 10p
'13C157/8 10P
BC159 110
811691 129

BEY90 90p
BRY39 45p8SX19/209p

20p
BU104 225p

'8U105 190p
li1U10/3 250p
BU109 225p
8U205 200p

7193055 70p
71543 349
21593 30p
ITX108 12p
*ITX300 13p
ITX500 15p
211(502 Illp.ITX504 30p
294574 2500

294058/9
120

'294060 12p
294061 / 2

18P
'294123/4

22p
. --
21441[0/ 6

22p

0491 9p
.0495 9p
'04200
'04202 10p
1111914 .

-'--,,,19916
'194148 n'r,

--..194001/2 IM

TR1ACS
PLASTIC
3A 4009 80p
3A 500V 66p
64 400V 70p
64 500V 860
84 400V 759

7414 555.
7416 27p
7417 270
7420 17p
7421 40p
7422 22p
7423 34P
1425 30p

74279 1100
74283 1900
74284 400p
74285 400p
74290 1509
74293 1509
74294 200p
74298 200p

4013 50p
4014 84p
4015 84p
4016 45p
4017 80p
4018 80p
4019 45p
4020 100p

LINEAR ICs
A71-0212 600p
AY1.1313 6689
'AY1-1320 320p
:AY1-5050 2000
AY5-1315 6000
'AYS-1317A 1136P
'C43019 80P

NE531 110p
'9E5401 200p
NE543K 225p
NE555 25p
NE556 700
9E5818 425p
NE562B 425p
NE565 130p

'BC172 12p
BC177 / 8 17p
5C179 18p

'BC1821 10p
'81182 /3 100
BC1831. 100
5C184L tip
8C187 300

'8U208 200p
8U406 145p
M3481 175p
M2491 2013p
MJ 2501 2250
MJ2955 100p
MJ3001 225p

MJE340 85p

29696 35p
2N697 25p
29698 45p
2N706A 20p
297084 200
29918 45p
2N930 18p
291131/2

294289 20P
'294401/3

27p
294427 901,

294871 SOP
'295087 270
295089 27p
'2N5172 27p

194003/4 Spn194005 .,

194°06' '
, 7 7 '1'

P195401/3 14p
195404/7 19pn_;15920 P

8A 500V 95p
12A 400V 85p
12A 500V I 05p
164 400V 110,
164 V 130p
T28000 130p

7426 40p
7427 34p
7428 36p
7430 17p
7432 300
7433 40p

7437 35117438 35p

74365 120p
74366 120p
74367 120p
74368 120p
74390 200p

74393 149074490 225p

4021 110p
4022 100p
4023 22p
4024 50p
4025 200
4028 130p
4027 50p
4028 1149

'CA3046 709
'CA3048 2253
C43080E
CA3086

720
4811

CA3089E 225p
CA309040 376p
CA3130E lOOp
CA3140E 709

9E566 165p
9E567 175p

NE571
$AD10244

4250
E14

SFF 96364 11500
'S9760039 175p
'59760139 1400
'5976018

'13C2121. 1 1 p
11C212/3 110
812131 Ilp
BC2141 12pp
5C461 36p
BC477/8 30p
'81516/7 500
BC54713

MJE2955
100p

MJE3055 700
MPF102 45p
'MPF103/ 4

40p
MPF105 400

20p
291613 25p
291711 250
292102 60p
292160 300p
2922194 22p
2922224 200

295179 90p
295191 83p
295194 900

295245 409
'295296 55p
'295401 50p
'295467/8

HEAT SINKS
For 10220 Volt-

Roos andage
- -Transistors 22P

For TO5 12p

THYRISTORS
14 50V 400
14 400V 65p
14 600V 70p7440 179

7441 70P
746$ SERIES
741$00 139

4029 100p C43160E 100P
CA3161E

140p
'5976013N0 120p
'5976023N

169
EIC548C 16p
'BC549C

MPS406 30p
'MPSA12 50p

2923694 16p
292484 30p

40p
295459 40p

3A 400V 909
84 600V 140p7442A 80P

7443 1126
7444 1129
7445 100P
74469 53P
7447A 60p
7448 8130
7450 17P
7451 14
7453 17p
7454 12p
7460 17p
7470 36P

741502 149
741-504 14p
741505 25p
741508 22p
741510 20p
741511 40p
741.513 360
741514 70p
741520 20p
741521 400
741522 289
741.527 389
74LS30 229

4030 55p
4031 200p
4033 180p
4034 200p
4035 110p
4040 100p
4041 80p
4042 80p
4043 90p
4044 90p
4046 110p
4047 1000
4048 55p

150p
CA3162E 450p
FX209 750p
ICL7106 850p
1C18038 340p
LF356P 95p
1135811 75p
LM3014 300
LM 311 120p
LM 318 200p
LM 319 200p
1M324 700
LM339 75p

140p
*SN76023N0 1209
'5978131 110p
'5976033N 175p
S976477 250p
'SP8615 750p
244621 275p
784841E111 2250
264651 200p
18A600 90p
TE1.4810 100p
284820 90p
'TC.4940 175p

18p
5C5571) 16p
5C5588 16p
5C559C 18p
BCY70 18p
SCY71 / 2 22p
5C131 / 2 50p
60135/6 54p
60139 58p
BD140 60p
80242 70p
60756 200p
6E200 32p

MPS413 50p
MPS420 80p
MPS466 32p
'MPSUO6 63p
'MPSU56 78p
0C28 130p-
0C35 130p
'R2008/3 200p
R201011 200p
T1P294 40p
TIP29C 66p
219304 48p
21P30C 60p

2N2646 503p
292904/5

25p
2929064 24p
21129074 30p

292926 9p
293053 22p
293054 650
293055 413p
293442 140p
293553 240p

293565 300
293643/4

295480 40p
2N5485 44p

296027 489
296247 190p
296254 130p
296290 11150

296292 85p-314128 p12v
39140 100p
39141 110p
39201 110p
40290 2500
40360 40p

BRIDGE
RECTIFIERS
*IA 50V 21p
14 100V 22p
'IA 400V 30p
1A 600V 35p
2A 50V 30p
2A 100V 36p
'2A 400V 4 Sp
'34 2001/ SOP
*3A

12A 400V 180p
16A 100V 160p
16A 4001/ 180p
164 600V 220p
BT106 110p
C106D 45p

'MCR101 36p
293525 130p
2N4444 140p

'295060 34.0
'295064 40p

7472 30p
7473 34p
7474 309
7475 386
7476 35p
7480 500
7481 100P
7482 849
74834 70P
7484 100p
7485 90p

741732 270
741542 959
741S47 90P
741.555 300
741573 50p
741574 40P
741-575 45p
741576 450
741583 900
741585 1000
741586 40p

4045 Opp
4050 490
4051 80p
4052 80p
4053 80p
4054 150p
4055 125p
4056 135p
4059 600p
4060 115p
4063 120p

LM348 95p
1M377 17511
LM380 75p
'1M38149 1809
LM3899 140p
LM 709 369
LM710 50p
LM 725 350p
LM 733 1000
LM741 20p
LM 747 7011

1041004 3000
'7041008 320p
*T0A1022 600p
T04103413 250p

2042020 320p
71071 70p
71072 95p
TL074 150p
11.084 130p
TL170 50p
ULN2003 100p

'8F24413 35p
BF2566 700
6E257/8 32p
8E259 36p
13FF139 309
'BE640 30p
'13FF141 30p
'13E1179 30p
'5EM 300
2F/181 30p
8F829 30p

'T1P314 58p
719311 62p
TIP32A 68p
TIP32C 82p
T1P334 90p
T 1933C 1149
T1P344 115p
11P34C 180p
TIP354 225p
TIP35C 290p
719364 270p

48p
'293702/3

14
'293704/5

12p
-293706/7

14p
'293708/9

12p
2N3773 304
2N3819 25p

40361/2 45p
40364 120p
40408 70p
40409 6Sp40410 65p
40411 300p
40594 97p
40595 106p
40673 75p
40841 90p
40871/2 90p

6001/ 72p
4A 100V 559
*4A 400V 1009
64 50V 90p
6A 100V 100p
69 40001 120p
104 40001 200p
25A 400V 4000

-

, LOUDSPEAKERS
21/264R 70p

BR 70p
2
2.1/2

BR
11/2 8R 760

7488 30p
7489 175p
74904 30p
7491 80p
74929 46p
7493A 3011.
7494 840
7496A 7011
7498 650
7497 18011
74100 130P
74104 65p

741590 60p
741792 739
741793 600
741596 75p
7415107 459
741.5112 100p
7515123 135p
7415124 180p
7415125 800
7418126 909
7415132 959
741-5133

4066 55p
4067 4609
4068 22p
4069 200
4070 30p
4071 22p
4072 22p
4073 22p
4075 22p
4076 107p
4081 22p
4082 22p

1M748 350
LM3302 801,
LM 3900 709
1M3911 1300
LM4136 120p
'MC1310P 150P
MC1458 559
MC1495L 35011
'MC1496 100P
MC3340P 120p
MC33609 120p
MK50398 750p

XR2206 350p
XR2207 400p
79221 1 600p
'XR2216 675p
562240 400p
29414 90p
29424E 135p
ZN425E 400p
IN1034E 200p
95H90 800p
11C90 El4

MEMORIES
2102-21 t 20,
21078 500p
2111.2 225p
2112.2 300p
2114 700p
4027 370p
4044 900p
4116 1100p
5101 510p $
6810 350p
ROM / PROM.

UART
AY -3-1015P 600p
AY -5-1013P 400p
1M6402 ' 500p
TMS60119C 400p

CHARACTER
GENERATOR
3257ADC 99Sp
MCM6576 El 0
R0.3.2513U.0 650p
RD 650p

SUBMINIATURE
SWITCHES

Toggle
SPOT 51p
SPOT 53p
DPDT 55p
DPDT (centre ott) 75p
Push to make
(Red. Green. Vol . Blue) 15p
Push to break
Block only) 25p74105 65P

74107 34p
74109 55p
74110 559
74111 70P
74116 200p
74118 130p
74119 210p
74120 110p
74121 25p
74122 489
74123 48P
74125 55p
74126 60p
74128 759
74132 75p
74136 759
74141 70p
74142 2130p
74145 909

60p
7415136 55p
7415138 6011
7415139 60p
7415148 1130p
7415151 100p
7415 153 60p
7415154 140P
7415157 50p
7415158 120p
7415160 1309
7415161 1000
7415162 1400
7415163 1109
7415 164 120p
7415165 160P
7415166 180p
7415173 1100
7415174 900
7415175 1109
7415181 32011

4093 90,
4094 175p
4098 120p
4411 es i
4502 120p
4503 700
4507 5 4
4510 Up
4511 1

4514 2550p0p

4516 110p
4518 1000
4520 900
4528
4532 1100p40p

4538 140p
4543 1809
4553 450p
4556 90p
4560 250p
4569 180p

VOLTAGE REGULATORS

Fixed Plastic TO -220

IA
' 4 -vie -ve

5V 7805 75p 7905 90p
12V 7812 75p 7912 90p
15V 7815 75p 7915 90,1
18V 7818 110p 7918 100p
24V 7824 100 7924 100p
x nin., - TO -92

5V 78105 36p 791.05 80p
12V 78112

35 P 79112 80p
15V 78115 35p 791.15 80p

REGULATORS
LM 309K 13159 L.M320T-12 90p
LM3177 200p LM 340T -I 2 75p
1M323K 6260 78H05KC 675p
1M723 37p 78MGT2C 1350.

745188 225p
745287 350p
74537 350p
7455781 860p
93427 400p
93436 850p
93446 6500
93448 (10
C611.
1610 930p
6502 1200p
6800 900p
6802 E12
8080A 550p
Z80 11509
EPROM.
1702A 600p
2708 90
2716 E290p
4702 900p

-3.25131C.
5974526249 1360p

' OTHER
3245 400p
6820 600p
6850 700p
8205 3200
8212 225p
8216 226p
8224 400p
8228 525p
8251 700p
8253 E12
8255 6500
8257 E 1 1
8259 E14
MC14411 E 1 1

MC14412V E11
Z8OP1O 875p
Z8OCTC 875p

CRYSTALS
100KHz 300p
1MHz 370p
1.008MHz 370p
3.2768MHz 350p
10.7MHz 350p
18MHz 3000
27 135MHz 3000

800(50960
CONNECTORS

0.156" Solder Toil
2 ,10 way 85p
2 x 15 way lOOp
2 x 18 way 120p
2,22 way 135p
2x 25way 160p

KEYBOARD
ENCODERS

41-5-2376 E 1 074147 190p
74148 150p
74510 100p
741514 70p
74153 70p

7415190 100p
741.5191 1000
7415192 140p
7415193 140p
7415194 90P

4583 90p
4584 90p
14411 Ell
14412V E11
14433 Ell

OPTO-ELECTRONICS
295777 45p OCP71 130p
ORP12 90p ORP60 90p
ORP61 913p 11178 70p
LEDS

LOW PROFILE DM SOCKETS BY TEXAS
8 pm 11p 18 piri 25p 24 pin 33p

14 pin 12p 20 pin 211p 28 pin 42p
16 pin 13p 22 pin 30p 40 pin Slp

WIRE WRAP SOCKETS
8 pin 34 18 pin 66p 24 pin 90p

14 pin 40p 20 pin 70p 28 pin 110p
16 pin 54 22 pin SOp 40 pm 140p74154 1000

74155 90p
74156 90p

741$195 1443p
7415196 1200
7415221 140p

14600 67
14599 nap

0.125 0.2T11.321.R 75P TIL220 Red 16pT1L209 Red 130

COUNTERS
74C925N 475p

74157 70p
74159 190p
74160 90p
74161 90p

7415240 175p
741.5241 175p
7415242 170p
7415243 170p

INTERFACE 14
MC1488 100p
MC1489 100p
75107 160p

111222 Gr 18pT1L211 Gr 2017 7IL228 Red 22pT1L212 Ye 25p MV5491 TS 120p711216 Red I 59 Clips 3pDISPLAYS
END500 120p

ICM72174 850p
ZN1040E 700p
4 DIGIT DISPLAY
95135881 C C 570p

VDU SYSTEM PARTS
Convert our TV into a VDU usin Thomson-CSF TVy g p
CRT Controller IC. 16 line by 64 characters, cursor74162 900

74163 SOP
74164 100p
74185 130p
74166 140p

7415244 195p
7415246 195p
7415251 140p
7415253 140p
741S257 1209

75150 175p
75154 175p
75182 2300
75322 275P
75324 375p

3015F 200p END507 120p
01704 140p MAN3640 175p
DL707 Red 140p T1L311 600p

707 Gr 1400 111312/3 110p
D1747 Red 225p T1L321 / 2 130p

All 'tents are normally
stocked in depth and stock
items are despatched by
return

management, on screen, line erasing, compatible with
any microprocessor system.

Thompson-CSF CRT Controller IC SF F96364 1150p.
74170

67 200p
240p

74172 720P
74173 1200
74174 85p

7415258 250p
74LS259 160p
7415266 50p
7415273 1300

75325 375
75451 72pp
75491/2 96p
8126 2500

747 Sr 225p 111330 140p
FND357 1200 7)50/60 2009

DRIVERS 9368/9370 200p

Deb Book* on Tn.& CMOS,LINEARS, MEMORIES, TRAM -p.
SISTORS ETC. AVAILABLE.

R0-3-2513 550p. AY -5-1013 400p. 71301 ROM
700

PE Memory Mapped VDU System Kit £49 inc. VAT.
74175 85p
74176 759
74177 750
74178 160p
74180 930
74181 1500
74182 909
74184A 1509
74185 1509

7415279 140p
7415298 249p
7415324 200p
7415365 160p
7415367 160p
7415368 1800
7415373 180p
7415374 195p
7415377 1809
7415378 2000

8T28 300p
8795 160p
8797 1609
811595 1400
811596 140p
811.597 1400
811598 140p
9601 140p
9602 220p
9603 606

-.TRANSFORMERS (Prim 220-240V)
6-0-6 100mA 88p 9-0-9 IA 270p+
9-0.9 75rnA 92p 12V 2A 310p+
12-0-12 100mA 95p 0-12-15-
0.120-12 500mA 280p + 20.24-30 IA 340p+

15.0-15 1A 266p+
(Please add 50p p&p charge to all items marked
+ above our normal p&p charge)

LOW VOLTAGE
CAPACITORS
ELECTROLYTIC
TANTALUM
POLYESTER MICA
AVAILABLE

(Reprint of PE articles 75p)
Elekterminal VDU System Kit £58 inc. VAT

PARTS AVAILABLE FOR MANY PROJECTS 4 DIGIT
COUNTER, CLICK ELIMINATOR, TACHOMETER, 5A
VARIABLE POWER SUPPLY. Send SAE for the list.

S100 Busboard £12

'RESISTORS High Stab Carbon Film 591 101 812
.1/2w 1OR 10M lip 'pack of 3 lone value/
'A W 10R -1M 7p pack of 5 lone value)
'MINIATURE PRESETS Hot: 'Vert

10.1006.1

'

M p
'CARBON TRACK POTENTIOMETERS'1 '4 LOG or LIN'
"Single 5K -2M 260
'Single with DP Switch 5K -2M 55p
'Dual 5K -7M 66p

ANTEX
SOLDERING
IRONS
Model C I 5VY 360p
Of 17W 380p
X25 380p
CCN 3809

Spare gipConnector
C/CX /CCN 490
X25 509

VEROBOARDS
DIP Breadboard 4.5 x 6.15

270p
(Suitable for 20 x 14 pin or
16 x 16 pin OIL ICs)
Dip Board 4.5 x 6 15 340p
(With tracks for 31 way connec-
tor)

Plug 31 way 100p
Connector Socket 31 way 1100
VD Board for ICs - no track
CUM9O 105p

We Ca a large stock of standard TTLs, 74Ls TTLs, Memories,
CMOS, Linears, Regulators, Opto-Devices etc., and can offer very
competitive prices. We welcome inquiries for bulk quantities. Official
orders from local and overseas govt. depts., universties, colleges, research
organisations, Broadcasting Authorities etc., are accepted without
prepayment.

VAT RATE: All items at 8% except
where marked ' where 121/2%
applies

Please send SAE for list

Please add 25p p&p & VAT at appropriate rates.

Government, Colleges, etc. Orders accepted.

Mon Fri 9 30.5 30
CALLERS WELCOME Saturday 10304 30

TECHNOMATIC LT D
17 Burnley Road, London NW10
(2 minutes Doll's Hill tube station) (ample sir.,,t parking)
Tel: 01-452 1500 Telex: 922800,
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T.V. GAMES
RAMMABLE - £31.86 inc. VAT

COLOUR CARTRIDGE TV GAME
This TV Game can be compared to an audio cassette deck and is
programmed to play a multitude of different games in COLOUR. using
wriest pin a cartridges. Al Ion last a TV gime is available which
wit Ian pa. with invites, Winston by allevileg you to oaten
per library ot panes with tho perdue el addniesal cantabile as
IOW pass are shavolopit Each cuttings contains up to tee illtertit
adios games aid Ike ire cartridge cantaiaing ten sputa games is
intend Irmo with the malt Mot carbines aro currently
wahine I sable you Le play loch games as Grail Prix Maier
Ruin. Sour Wipeout sad Stall Riisr. Farther carbines are lo be
released liar Nu year. MUM' Tub Betio. Heat The Solt sad
Target The mule tams clientele with two removable joystick
player castrate to efiable you le man le all loot direction
(ap/dowainglalflottl ale belt ads Ness joystick controls are ball
sine and target Are battles. 011ior Names heeled, several Ankeny
Ipso :witches. eitometic es Kress 10131 Karin aid ales conga
es emu. bets ale halls. Lifelike pun transmitted Rump the TV s
*Mr. siailatieg if actual emu Mug played
Ilmistacemed by WaddIngtons Videomaster and guaran-
teed to 1 r.

.1'

EXTRA
CARTRIDGES:
ROAD NICE - f9.58 iac. VAT.
Grand Prix meter Miry with per
dumps. mull rises. etc.
SUPEA WIPEOUT - f A90 Jac. VAT
10 illtteront gums el biasing Ashcan

lie lasso.
STUNT RIDER - f 13.13 in:. VAT.
Motorcycle speed trials. junto,
abolules. lupin swims rows at op to

A v - - . inc.
Nis oseprogrminable omen Hon Igor Inas! COLOUR papas. Tenn
fulball. Squash she Sob u well as an soetliery uckal ter coonclies
'lambs Stir-. me 'Unreels rite. Is NI two addlliesal Nevin Tarp! Skulls,
Gases futons at the Calimacers II Include removable keel cantrela ler
ommust bin up sad ism the Krum. haelicappim switch. hall spin switch,
aulnialk N Weed U n scene aid calms cud

AME -  LOUR SPORTSWORLD
£24.30 inc. VAT
TW ase-prograimii, ousele ellen ten exciting COLOUR gamin Tullis.

 Squab. docket Solo I. Football. Basketball. Gridiron Salo T sod ten engin
trill Again pass. Foetus; titled. two removable joystick player

connate nab you teases a all law ironies: Ispidoveuriglit /lel to built
Ws than aplidi umbels eat tall servo aid target flame listless. Other Intern
EMS luadicappieg switch. ball spout switch, automatic on screen digital
scoring nod cella celieg. Realistic Ail sounds are Instant -led *romp the TV's
sputa. parnitittsirld by Waddington Vhdeemester and guareMeed
to I teat

CHESS COMPUTERS
THE WADDINGTON VIDEOMA

STAR CHESS - £59.50 inc. VAT
PLAY CHESS AGAINST YOUR PARTNER

using your own TV to display the board and pieces
Star Chou is a sow absorbing TV pep for two players. which will invest and excite

al ages The *it pip ice the aerial sachet al your TV sat an displays the baud lad
colour jr black and white) oo your TV scrum. lined on the moves of chess. It adds even more

excitement and invest to the game for those who have never played. Stu Chou is a novel introduction to the
classic gam it chess For the experienced chess Finer. there is a whole new dimension el unpredictability
and chance aided in Om strategy of the gams. Mg only can pieces be taken in conventional chest type moves.
MA each pace can also exchange rocket lire with its opponents. The unit comes complete with a tree 18V mains
adaptor full instruction and twelve ninth avulse

CHESS CHAMPION 6 - £89.50 inc. VAT
PLAY CHESS AGAINST THE COMPUTER -

6 LEVELS
Deus Chaupon '21 newly developed electronic microcomputer. manufactured by
WA001116701IS VIDEINSASTER. The stylish. compact, portable console can ha set to

play al ax different levels of ability from beginner to expert including -Mats in
two all 'Chess by Mail' Ile computer Will only make responses which obey
nternational chess rules Castling on passant and promoting a pawn are all inhaled as part of the computer's
progrannee 11 is pulls la enter any given problem from magazine or newspaper or alternatively establish

yew own board potion and welch the computer react The puffins of all pieces can be verified by using the
scapula- moony iecsil button. Chess Champion comes complete with a tree RV mains adapter. full instructions

and a twelve month guarantee.
World chess champion ANATOLY KARPOV says:

-TIM chess corn, er is a new and interestin artner with remarkable  acne va lesions."

MI 1011=10

CHESS CHALLENGER 7-£92.50 inc. VAT
Play dins against the computer at 7 different levels. 'Similar to Was 4

iiiit
Dallorgar IO but unit has only 7 levels of play'. Pnce includes wit with mm
wood grained housing, and St:sullen design chess pieces. Computer plays a "f.,000
Mach or white are against itself and comes complete with a mains adaptor

and 12 months guarantee.
CHESS CHALLENGER 10-£154.50 inc. VAT

NEW IMPROVED PROGRAMME - MK 2 APRIL. 1979
Play chess against the computer at 10 different levels Price includes unit
with solid walnut case *luxe simulated leather & brushed gold fail playing
surface & Salenton designed magnetised chess pieces Comes complete
wdh a wins adaptor and 12 months guarantee

(Chess Challenger 10 illustrated above)
.a inc.

Boris is an advanced chess compiler that s programmed
for all classic chess moves He will play Black or White.
net horned. Hell even leach you low to play chess and
suggests the moves loo you when you re unsure of what to
do next. Boris can talk to his opponent through his

alphanumeric display are Will Ilash different messages
Owing each game to keep you on your toes Cons will not
allow illegal mons and will allow you to enter problems
on sat up your i.111 board positions Boris comes in hand
crafted. solid walnut case with chess pieces and board.

Comes complete with a mains adaptor and 12 months

guarantee

R r HURES - SEND S.A.E.
For free illustratod brochures and reviews on T.V. end dells gamin pleas* send a stumped,

addressed envelope and state whidi particular genies you require Information on.
Callers welcome at oar shop in Welling - demonstrations daily - Open from 9arn-5.30pei

Men. -Sat. (Sam -1 pm Wed.)

T der by telephone please quote year nem, address and Access/Barclaycard number
VAT Is Included In all prices obeys- Postage & Packing FREE

AJD DIRECT SUPPLIES LIMITED, Dept. HE3
102 Bellegrove Road, Welling, Kent DAIS 3C1D

Telephone: 01-303 9141/6 IDey). 01-116011862 (Evenings)
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NON -SUBSCRIBERS
START HERE D

:,23

THE CORNER SHOP
"SORRY MATE, THE;
DOG CHEWED YOUR'
COPY."

A MAGAZINE STAND'
"WE'VE RUN OUT,
BUT I CAN GIVE YOU
'CAMPING NEWS' ,"

GIVE UP, GO HOME:
AND TAKE OUT A

POSTAL SUBSCRIPTION
TO ETI.

H DEPARTMENT STORE:
"MAGAZINES ? THAT'S JUST
BEHIND COSMETICS. NO,
WAIT A MINUTE....THEY'VE
JUST MOVED TO THE NINTH
FLOOR, OR WAS IT ,"

A Ha':
"SORRY, SOLD OUT
HAVE YOU TRIED THE
CORNER SHOP UP THE
ROAD,"

It can be a nuisance can't it, going from newsagent to
'newsagent? "Sorry squire, don't have it - next one should

be Out soon."

Although ETI is monthly, it's very rare to find it available
after the first week. If it is available, the newsagent's going
to be sure to cut his order for the next issue - but we're glad
to say it doesn't happen very often.

Do yourself, your newsagent and us a favour. Place a
regular order for ETI; your newsagent will almost certainly be
delighted. If not, you can take out a postal subscription so
there's nothing for you to remember - we'll do it for you.

For a subscription, send us £7.00 (£8.00 overseas) and tell
us which issue you want to start with. Please make your
payment (in sterling please for overseas readers) to ETI
Subscriptions and keep it separate from any other services
you want at the same time.

ETI Subscriptions
Map Publications

PO Box 35
Bridge Street

Hemel Hempstead
Herts
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Pet Expansion

ft.:3
tiossoullis

Computhink
Dual drive
minifloppy

Complete with 4K disk operating system in ROM,
plugs into Expandapet memory. Adds 15 new com-
mands to Pet's Basic to give full disk extended Basic.
Loads 8K in 2.6 seconds. Automatic reorganisation
of free space. Utility Disk

£833+ V.A.T.
Expandapet memory
Powered by Pet's own powersupply and mounted
internally in 5-10 minutes without special tools.

16K e2611, V.A.T.

24K £320+ V.A.T.

32K £374 V.A.T.
All units are fully built and tested.

Apple II

Apple II was the original with full colour high resolution
microcomputer Basic, and it is still the best. With a
very wide range of expansion available, including disk
drive, interface cards, voice recognition card, light pen
and many others.

Apple II has been well tried and approved by the public
(over 200,000 sold) because of its thoroughly pro-
fessional design and high quality engineering.You
cannot get better value for money. Please send us a large
s.a.e. for further details.

With 16K user RAM only £820 + V.A.T.

Super Board II

41 I
'VI 11 11 111,11111111

tool ii,t141111

This 6502 based microcomputer comes with a full
8K Microsoft basic in ROM. Full keyboard. 4K static
user RAM (on board expandable to 8K). Kansas City
standard interface for use with an ordinary cassette
recorder. Machine code monitor and I/O utilities in
ROM. Direct Video access with 1K dedicated RAM
(besides 4K user RAM) and full graphics set.

Fully built and tested only needs a 5V 3amp power
supply and T.V. Monitor or R.F. modulator to be up
and running.

£263.84 + V.A.T.

AppleII &TRS80
Memory Expansion

Save Over £100
TRS 80 and Apple II memory expansion kits. Fully
guaranteed and with full specification 4116 16K RAMs.

Kits come with full instructions and new jumper sets
where necessary. Fitting takes 5-10 minutes, or bring
along your Apple or TRS 80 and we will fit it for you
for £5.

16K upgrade kit £85 V.A.T.

4 MORGAN STREET TELEPHONE:01-981 3993
LONDON E3 5AB TELEX:261426 AIN. LOTUS SOUND

1 fi ELECTRONICS TODAY INTERNATIONAL - JULY 1979



AUDIO

TEST
AND

EQUIPMENT
CENTRE

RETAIL
MAIL ORDER
EXPORT

ALL PRICES
INCLUDE VAT

Telephone your order with Access and Barclaycards

O 2rOl 1

4," et.- - .,_ 0

OPEN

or send cheque with order.

,

4 t),,

LONDON'S TEST GEAR CENTRE
6 DAYS A WEEK 9 am -6 pm

SCOPES - (UK P/P E1.50 ea.)
3" 5MHz single beam

97.00

IIR 56.1Hz Single beam
117.72

Super 6 Scope  6MHz single beam 149.00
Super 10 Scope  10MHz Dual trace 225.00

41325. Scope  25MHz Dual trace
339.00

PROBES. 1  10 14.50. ii 109.96, I 7.95 For Super -6/10/4025
SINCLAIR 10MHz Minissope Price to be announced

'

FREQUENCY
COUNTERS

MAX ISO 50mHz 6 digit
pocket counter 57.50
MAX 100 100mHz 8 digit
portable counter 83.75
MAX 550 550n,Ha 6 dig/

DIGITAL MULTIMETERS
DM235 Sinclair portable 31/2 digit LED

49.95

PEINI35 Sinclair Pocket 3'h digit I ED .. 29.95
DM350 New Sinclair 30, Digit 1 with 10 amp range.

was
1781460 New Sinclair 41/2 Digit 1

99.95

(30Kv Probes 18.25. Mains adaptors 3.78. DM carrycase8.95)
M1200 Bench Portable 31/2 digit LED

59.40

935 Data Precision 31/2 digit hand-held LCD 106.92

pocket counter
SOO MHZ Prescaler 10.99.50
max 50 Of MO 100 37.80
PFM200 Sinclair 200 mlir
Pocket Counter 8 digit 49.95
OPT07000 8 digit, 600 rnH z
Portable 1HZ RES with
N /CADS and charger
1.'ms 168) 129.50

I

MULTI -METERS - GENERAL PURPOSE & ELECTRONIC
MulARange Instruments featuring AC, DC volts DC c Resistance Ranges all with mirror scales

except 71/ IT1.2r T12; TM3A (TM3 AC volts onurrent ly), some with AC current, etc

TM11 ,ncredible 120 Range Electronic Multhmeter
148.50

TM3B AC Micro voltmeter 3Mtlz >4 Megohrn .
142.50

360TR 100k / volt 23 Range (plus transistor checker). Urge scale 36.95

PROE 20k /volt 26 Range Large scale 29.95

7081 50k /volt 36 Range Multi -meter . ... .. 21.95

T1111(500 30k /volt
22 Range Multkrneter (plus Continuity Buzzer) 21.95

880R 20k /volt 52 Range Pocket Multi -meter .
34.50

7200 20k /volt 22 Range Double Molts rneter 17.95

Micro80 20k /volt 26 Range Pocket Multhrneter 17.90

RE13241/171-2 20k/ volt. 16 Range Popular Multhmeter 11.95

LT22 20k /volt 19 Range Pocket Multi -meter with carry case 14.50

T12 51,1 volt 13 Range Pocket Multhrneter 8.50

LT101 lkivolt 12 Range Pocket Multi -meter r 6.95

RE142rti 20k /volt 17 Range Multhrneter .

13.50

RE152m 201trvoll 19 Range Multo-meter plus transistor check 17.95

AT205 50k/volt 21 Range multi -meter
25.95

K200 F ET VOM 38 Ranges
77.00

TR202 20K 'volt 23 Ranges/ Transistor Checker. Checker /Continuity Checker E19.95

AVO 13s and a large range of replacement tests leads in stock

GENERAL EQUIPMENT
SE250 S.gnal Iniector 4.95
TEl Signal Tracer AF/RF 8.95
SWR 50 SWRiPower Meter 19.50
LP30 30MHz Low Pass Filler 4.95
CX3A 1 50wan 3 -way AE Switch 7.50
13C254V 100 Meg HV Probe 11.95
DRS10 36 Value Rests Boo 3.95
RP124 0/24v 0/1 Amp P /S Stabilised Single
Moor 39.70
RP2305 0/30v 0 /1 Amp P /5 Twin Meters

. . 79.00
TR 1000 Transistor checker in /out circuit 11.95
M01363 Signal injector 7.50
LBI Transistor /Diode Checker 21.50
3101 Clamp Meter 0/1 K ohm 0/150/300/
600 AC Volts 0/300 Amp 35.95
SWRII SWR & FS Meter 9.96

GENERATORS
TG152 Seri. 3Hz 300k Hz 5 Ranges
TG152D 61.00
TG152Dm lmth meter) 101.00
TG200 Series RC Oscillators Sine / Square output
1Hz.1MHz 12 Ranges
TG200D 107.00
TI3200Dm (with meter) 125.00
TE1200Drap )meter & tine control) 137.00
TE22D (Audio) 4 bands. Sine
20-200KHz. Square 20-150KHz 65.00
4001 Digital Pulse Generator 0.5tO-5MHz 99.50
2001 Function Generator-Sine/Square
Triangle MI
Square 11D -100k11: 81.00

SWR10 SWR Meter 12.50
M5319 2x100 Watt Audio Wan Meter 11.95
500V Megohrneter 500 Megohms . 48.00
'21/2 Amp Venable Transformer 19.95

PROTO BOARD IN STOCK '
KITS PR 6 E9.20, RR 100 E11.10.
SEPARATES f XP300 E5.75, EXP600 E11.30,
(1747E1E1.30, E XP4B E2.30.

DRILLS AND DRILL KITS
9 to 12 volt Operated 'A" max
SMALL DRILL with collets 6.85
MEDIUM DRILL with 3 collets 9."
SMALL DRILL with 20 drills etc 16.95
SMALL DRILL with 6 P/C drills 12.95
MEDIUM DRILL NO 20 drills etc

LOGIC PROBES AND
MONITORS

LT2000 Economy Probe 10MHz 11.915

LM1 MOr1110! 31.00
LP1 Probe 10MH, 33.48
LP2 1 5MHr 19.44

1.95
16.95

MAINS Eliminators 9.95
VARIABLE Speed 13.95
12 volt '/.." Heavy Duty Drill 12.50

PIEZO HORN
- TWEETERS

L ,,, up ., , i watts each No 'hover

MICROPHONES, SPEAKERS
AND COMPONENTS

It LARGE RANGE IN STOCK ---

r iii regd ,, o 4.95 each
,., Flared Horns 6.50
T Midrange Flared Horns 11.75

IP 'P 20p per 1 or 230p per 3 to 5)

SPECIAL OFFER
Stereo Cassette fleck alit
Record; Plat. hump: -kilo Slap.

_..........,-,..

twin -level Meters. Plano Key
°pellets Ready to ute

E.2138./pC1991111 ilitsiled umber al tkie ABB - 0 e 
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TM 1 1

I I ' ''
. ,

TMK500
_

WE SELL
Kill. Sees. Audss. Fans.

Goodman. Motorola.
Peerless

Speakers/Kits, etc
Also Irons. Tools. etc

1 TM3

CALL IN AND SEE FOR YOURSELF
PRICES

AUDIO
301

01-724-3564.

CORRECT

EDGWARE

AT 5,5 79

ELECTRONICS
RD.,

OPEN

LONDON

9-6,
W2

MON-SAT.

FREE
CATALOGUE

1BN SEND2m STAMPEDm
11 U

ADDRMIESSED ENVELOPE
IN 9'. . 6

COPY NOW
FOR YOUR

ALSO AT 248 TOTTENHAM COURT ROAD VV 1
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KEY:
1: The bit of chocolate you thought you'd leave

for later.

2: Coffee stains (instant).

3: A useful -sized bit of stiff paper to stop the
window from rattling.

4: Rough calculations for your new combined egg
timer/laser cannon project.

5: ETI makes a fair soldering iron stand.

6: The dog insisted on carrying your copy to you
along with your slippers.

WHAT A BIND!

Half our orders for binders are repeats: we think
that says a lot for their quality. At £3.00 all inc. you

get a great deal of peace of mind too!

ETI Binders
25-27 Oxford Street,
London WIR 1RF.

1 /



GENTLEMEN the
PET DISK has

The U.K. designed and manufactured Novapac
disk system for Commodore's PET*, first seen at
Compec '78, is (after extensive industrial evaluation),
now available to the domestic user. Its unique saddle
configuration continues the integrated design con-
cept of your PET, with no trailing wires or bulky
desktop modules.

 Novapac may be used with any available RAM plane.
 Data transfer takes place at 15,000 char/sec - effectively

1000 times faster than cassette!
 Storage capacity is 125 K/bytes (unformatted) on 40 tracks

per diskette side.
 Dual index sensors permit dual side recording for 250 K/bytes

per diskette
 Easy operation full width doors prevent media damage.
 System expandable to M/byte on-line storage (4 drives).
 Dual head and 2D versions provide 2 M/bytes on-line.
 Industry Standard IBM 3740 recording format for industry-

wide media compatibility only offered by NOVAPAK
 Dedicated Intel 8048 microprocessor and 1771 FDC minimise

PET software overhead.
 Local hardware and software support available.

The sophisticated Disk Operating System is disk resident, which
allows for future DOS enhancements without hardware alter-
ations. PDOS supports multiple file handling, dynamically
allocating disk space to each as and when necessary. Any file
may occupy from 1 to 600 sectors as required, at up to 16 non-
contiguous locations on the disk, PDOS may be used alone, or
within a BASIC program, and offers user -specified password
security for any file. Multiple access -modes simplify BASIC
program construction.

Novapac dual -disk system complete with PDOS and BASIC
demonstration programs on disc f950 + VAT.
Available from the manufacturer or selected dealers.
Terms; 50% with order, balance on delivery
Full cash with order is subject to 5% discount
VAT -FREE Export arranged (Must be shipped by us)

analog Eiectronics
47A Ridgeway Avenue, Coventry
Tel: 0203 417761
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The latest kit
innovation!

the quickest fitting
CLIP ON
capacitive discharge
electronic ignition
in KIT FORM ij
 Smoother running //
 Instant all-weather starting
 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, reliable 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 electrons ally by a pulse suppression circuitwhich
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
foolproof in this respect). The circuit incorporates a voltage regulated output for
greatly improved cold starting. The c rcuit includes built in static timing light,
systems function light, and security changeover switch. All kits fit vehicles with
coils distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED
Die pressed epoxy coated case. Reacy drilled, aluminium extruded base and heat
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed
transformer 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 RV1)
will require a tachometer pulse slave unit. Price E3.85 inc. VAT, post & packing.]

Electronics Design Associates, Dept. ETI 7
82 Bath Street, Walsall WS1 3DE. Phone (0922)
614791
Name

Address

Phone your order with Access or Barclaycard

"Achullry Nast. unl puckiKK UK lily QUANTITY REO'D

[ X4 KIT £16.65 inc. VAT

TACHO PULSE SLAVE UNIT

£3.85 inc. VAT

LAccess or Barclaycard No.
- -- - -

OM

Send SAE it brochure ants required.

I endose cheque PO's for

Cheque No.
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Hobby o,,e+e

Electronics '
BUMPER SHORT CIRCUIT ISSUE

Short Circuit

Look out this month for more than your usual
share of our very popular. Short Circuit feature.
Plenty of circuit designs for you to develop and
experiment with.

SHARK

Not a game for the nervous. An LED -based
game for two prayers which involved two
swimmers in a race for survival in a shark -
infested sea. Which of these two castaways will
reach the safety of the island? The unfortunate
one is swallowed by the hungry shark, accom-
panied by a shrill scream. All good family fun!

LINEAR SCALE OHMMETER

R 5 6

N
\

cD

cp

If you ever look at a multimeter on the ohms
.range you'll notice that most of the numbers are
all squashed up one end; this makes accurate
readings difficult. The HE Ohmmeter over-
comes this difficulty with a linear scale. The
range of resistance covered is from 1 k to 1 M
ohms in four ranges, a useful addition to any
workshop's range of test equipment.

CASSETTE DECKS
AND TAPES

Next to the TV and Transistor radio, the Cass-
ette tape recorder is probably the most common
piece of domestic electronic equipment. Next
month Gordon King takes a close look at what
has made the Compact Cassette so popular and
one or two of its advantages and drawbacks,
warts and all.

RESISTORS

Following the success of our feature on Capaci-
tors (according to our reader questionnaire)
we're doing a follow up on the ins -and -outs of
Resistors. Like Capacitors it's not going to be a
formula -strewn study but a rather slanted look
into their construction and use. So if you've
never heard of Thick Film resistors and Metal
Oxide, now's your chance.

HOBBY CHIT CHAT
Ray Marston our Project Editor/ Designer starts
a new monthly series looking at our fast-moving
hobby from the technical point of view. These
articles are designed to take a look into the
worlds largest growth industry, what's new and
how it will affect us in our daily lives as well as a
more specific look at our own side of the fence
in HE.

KIT REVIEW

One for the motorist this month, we have built
up an Electronic Ignition system from Sparkrite
(X4); read all about it next month.

LINEAR ICs
If you've been wondering what's going to
happen now Into Electronics has finished, don't
worry. Ian Sinclair has begun his follow-up
series Linear ICs. Month by month the articles
will introduce most aspects of IC use, construc-
tion and theory. With the background knowl-,
edge gained from Into Electronics your under-
standing of new technology should increase
dramatically.

POINTS CONTROLLER

Another project for model railway buffs. This
unit gives full control over an unlimited number
of electro-mechanical points using a push-
button control. This makes an ideal companion
to our HE Model Train Controller featured in the
April issue.

BABY ALARM
A really simple project to keep one ear on the
kids whilst you're building your latest HE
project.

The July issue will be on sale June 8th
The items mentioned here re those planned but circumstances may affect the actual contents

ELECTRONICS TODAY INTERNATIONAL - JULY 1979
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TELETEXT SYSTEM

T ELECIMMTCITeg

13BC1 ITV BBC 2 Bad

111

OFF

ON

TELETEXT DECODER

A complete ultrasonic controlled Teletext design employing the newly released
Mullard chip set. Design by GMT Electronics for ETI. Facilities include double size
characters and video superimpose.

THIS PROJECT is designed to allow the home constructor to
produce himself a full spec Teletext unit at around half the
cost of comparable commercial units. The design requires no
hard wiring into the set, as it contains its own modulator and
works into the aerial socket. Definition usually suffers
utilising this method, but here great attention has been paid
to overcoming this problem.

As with all decent designs remote control is ultrasonic, and
gives both full and half page displays. The keyboard arrives
already fitted to the PCB, and only needs the decoder chip
and transducer soldering in to produce a complete unit.

A complete kit is available from GMT electronics, which
includes plated-through hole PCBs, full metalwork and the
hand controller. See Buylines for final details.

Construct -a -Text

Despite the complexity of this project construction is
amazingly straightforward, all that is required is to assemble
the four boards CAREFULLY following the overlays, and
fit these into the chassis. Interwiring between the PCBs is
dealt with by following the list given here, and referring to
the wire nos. shown on the overlays. Don't be tempted to
change this, best results - indeed any results - will only be
obtained by strict adherence!

Once you're satisfied that all is as it should be, fit the ICs
into their sockets and move on to the setting up.
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RESET

STATUS

HOLD
TOP
BOTTOM
MIX PAGE

TIMED PAGE

REVEAL
TEXT

CANCEL
DATA

TV ON

FACILITIES
Keyboard Commands

The screen is cleared and the
converter is ready for channel
change (timed page is cancelled).
Television station identification
appears top left of screen.
Displayed page is held.
Large (2x) top half of display.
Large (2x) bottom half of display.
Cancels both above displays
channel video and teletex
together.
On: - The selected time for the
page selected can be inserted and
is displayed in the top right of
screen (4 Digits).
Off: - Above cancelled.
Displays hidden characters.
Calls up teletext. Page 100
selected automatically (currently
for BBC 2 Ceefax key in 200).
Cancels text.
Used for external data (not used
in current design).
Not used in current design.
Last two facilities available for
further expansions.
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PROJECT

Set up!

1) Disconnect encoder video 0 / P
from the modulator board.

2) Disconnect blanking and picture
on (PO) outputs from main board.

3) Connect UHF 0 /P to set, and
UHF aerial to converter.

4) Select spare channel on T /V set.
5) Tune T/V for blank screen (ie. no

noise).
6) Switch off.
7) Link P.O. input of UHF and mixer

board to 12V.
8) Switch on.
9) Tune RV 201 (front panel to

obtain best picture on BBC1.
10) Re -adjust set for best colour pic-

ture, modulator RV 401 may
need adjustment.

11) Repeat 7 and 8 as required.

12) Switch off.
13) Reconnect steps 1 and 2 remove

link step 6.
14) Switch on.
15) Set RV 100 to midpoint.
16) Connect pin 1 1C103(VIP) to

12V.
17) Connect pin 7 via 5M6 to 1 2V.
18) With transmitter switch to mix

mode.
19) Adjust CV101 until characters

lock with picture.
20) Switch off.
21) Remove steps 14 and 15.
22) Switch on.

23) Adjust L101 to obtain page
header and time clock stepping
(note this setting is sharply de-
fined). L101 should not need
adjustment (ignore any colour
flicker).

24) Switch off.
25) Link pin 10 1C103 to 12V rail.
26) Switch on. Note CV102 and

L101 interactive repeat 20 and
24 as necessary.

27) Adjust CV102 for best display
(approx 1/4 closed).

28) Switch off.
29) Remove step 22.
30) Switch on.
31) Switch to text mode.
32) Adjust CV301 for best colour.
33) Other channels can now be

tuned (hit reset followed by
channel No 1= BBC1; 2=1TV;
3=BBC2).

ITN MAIN INDEX. . 200
HEADLINES: NEWS. 201

SPORT. 202
BUS I NESS 203

NEWSFLASH 250
TH POUN 228
FTE INDEXD 225

WEATHER MAP. . . . . 401
WEATHER,TRAVEL. . 400
ROADS LATEST. . . . 415
FULL INDEX A - E. . 130

F -L 131

S -Z 133

LONDON INDEX. . 10:
ITV REGIONS. . 300
KIDS' PAGES....$00
LEISURE INDEX. . 700
Your Stars. . . , 715
TECHNICAL " 750

FOR THE DEAF. . 740
CALENDAR 550
ADVERTISING

INDEX.. . 500

INSTANT ELECTION
RESULTS 274

Above and below, two typical screen displays from the ITV,
Oracle service. Now do you see what you're missing out on?
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Ultrasonic Receiver And Trans-
mitter
In the transmitter the keyboard, com-
mands are encoded by the SAA 5000
which switches the HEF 4069 transmit-
ter IC in the correct code sequence.

This pulse coded 40Hz trangmission is
received by the TDB 1033 which pro-
vides 90dB of gain in AGC system and a
carrier filter. The output is fed to the
decoder section.

The Decoder
This design is based on the Mullard
L.S.I. design and uses four main IC's
and a memory section of seven 2102's.

The signal from the TDB 1033 is fed to
the SAA 5010 receiver decoder and
checked for error content and then
produces various outputs.
1. Analogue Controls - Not used in

this design.
2. Station Selector Drive Output -

Used via an HEF 4011 inverter to step
an HEF 4017 station selector.

3. Message Received Output - Used to
drive an LED and audible indicator.

4. Control Signals for the SAA 5040
TAC.

HOW IT WORKS
SAA 5030 VIP Video Input Pro-
cessor
The data retrieval section of IC, slices
the incoming data signal by means of an
automatic adaptive data slicer circuit.
This circuit sets the threshold level for
slicing at half the data amplitude,
regardless of the amplitude of the in-
coming signal, and provides some com-
pensation for distortion such as co -
channel interference; the performance
of the system under noisy conditions is
thus improved. A clock signal is
generate from the sliced data by using
an external 6M9375Hz tuned circuit,
and this signal is used to clock the data
into the TAC integrated circuit.

A 6MHz display system clock is also
included in the VIP, the output of which
is divided in the TIC to produce a clock
pulse every 64us. This signal is passed
back to the VIP where it is compared
with the incoming line sync signals. By
this means, the timing system of the
teletext display is phase -locked with the
incoming television picture signal.

A 'signal quality' detector circuit is
also included. When a signal with a high
noise content is being received, or in the,

absence of an incoming signal, the
signal quality detector cuts off the
teletext data to the TAC and allows the
display system to free -run. Thus the
detector prevents the data stored in the
memory from being corrupted by noise.
This facility, combined with the local
display clock, allows a stable display
even in the absence of an incoming
television signal. Both are essential for
after-hours display.

The IC also contains an adaptive sync
separator which extracts the sync
signals from the incoming video signal
and also provides a sync output signal
for the timebases of the television
receiver. When a full page of text is
displayed, the sync output signal is
derived from the SAA 5020 TIC.

SAA 5040 TAC Teletext Data
Acquisition And Control
The principal function of the data
acquisition section of the TAC inte-
grated circuit is to process the teletext
data so that it can be written into the
memory. The control section processes
the information from the remote control

R 0 --
INPUTS G

B0

IC1 74504
IC2 74574
IC3 74138
1C4 7400
IC5,8 7405
IC7 7486
IC8 74174

7474
D301,2 IN914

TC301
5-650 0301

C302
470

COLOUR
BURST 0 >0
BLANKING

22

--VVv\r
0303
61300

C301
2n2

030
586

R309 8310
180 2200

0322 R3161800 10k

R327
1000

0328

Fig.1. Circuitry from board three, the
video drive and mixing.

0.5V

C305
0303 27.,

.~,C\b°
0311 R312
880 4k7

0313

C306
R315_1 32L>

0314
108

R319 C307
4700 T 5800

00
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PROJECT:Teletext System

system, and uses this information to
operate the various display functions of
the teletext decoder system such as
selection of television, teletext, or
viewdata modes; page hold, time dis-
play, or timed page select.

The data acquisition section, divides
the data from the VIP into its com-
ponent parts. The Hamming -coded ad-
dress words are checked, and words
having a single wrong bit are corrected.
Address words having two wrongs bits
are rejected. The row address of the
incoming data line (one of twenty-four)
is fed by this section to the 5 -bit row
address bus, and the character date is
fed through the data to the memory as a
sequence of forty 7 -bit parallel words.

A signal denoted as WOK (Write
O.K.) indicates to the memory when
valid data is to be written in, and a
WACK (Write Address Clock) signal
causes the address counters 74LS161 to
step on after each character.

The IC also contains circuits for the
implementation of the control bits for
the page header.

SAA 5020 TIC Timing Chain
The divider stages in the TIC integrated
circuit sub -divide the 6MHz clock signal
from the VIP down to 25Hz, the televi-
sion frame rate, and generate all the
timing signals for the teletext display.
During the display period, a 1MHz clock
signal RACK (Read Address Clock)
takes over from WACK to step the
character addresses. The address
counters 74LS161 are cleared at the end
of every line and reset to the first posi-
tion. After every ten lines during the
display, the TIC steps the row address
on by one to access the next row of
characters in the memory.

In addition to providing all the timing
signals for the display, the IC also
generates a complete composite sync
signal. This signal can be used to drive
the timebases of the television receiver
without the need for the transmitted
sync signal. (This form of operation is
also termed 'after-hours' operation.)

Memory Blcok
The memory block consists of seven

1k x 1 static RAMs.

SAA 5050 TROM Teletext
Read -Only Memory
The read-only memory of the TROM
converts the 7 -bit character data from
the memory into a dot matrix pattern.
This matrix is in a 7 -by -5 dot form for
each character. It also contains a 'cha-
racter rounding' facility which effec-
tively increases this matrix to 14 -by -10
dots, giving improved definition to the
displayed characters.

Additional circuits enable various
control functions to be performed.
These functions are determined by con-
trol characters received from the
memory. Examples of these control
functions are the selection of graphics
or alphanumerics, 'flashing' words, or
newsflashes and subtitles displayed in
boxes within television pictures.

A 'concealed display' function is also
provided which can be operated by the
user.

111111111111111111111111imimomma.

6 0
20

BUYLINES
The designers of this project -
GMT - have a complete kit of
parts available. This includes all
'metalwork, PCBs and hardware. A
manual is also included. Cost is
£155 plus VAT (total £178 inc
P&P).

As an alternative the teletext
decoder board and control system
is available separately at £1 25 for
those who wish to wire into their
own television.

PCBs and chip sets are available
separately also - but are PoA.

See advert on page 6 for ad-
dress.

0401
D402-44 0

RLA
12 0 401

R403
3k3

D404
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11 0

R401
18k

10

D401

9
R404 R405
1006 10u

0401

R406

D402 C402 R407
22u

D403
C403
22u TANT

13C548
IN4148

/7777

TO RF 401

8409
2k2

Fig. 2. Relay switching circuit (board four).

TRANSMITTER
KEYPAD E

,47

Fig. 3. Hand controller circuitry. Note that no overlay is shown
for this, as no constructional work is needed using the kit. ICI is
a SAA 5000 for those wishing to go it alone.
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0104 IS BC 148
C100 IS TDB 1033
C101 IS SAA 5010
C102 IS SAA 5020
C103 IS SAA 5030
C104 IS SAA 5040
C105 IS SAA 5050
C106 IS 4001
C107 IS 4017
C108 IS 74LS83A
C109,110 ARE 74LS161
C111-117 ARE 2102

IC103

L100
C139 33u J680
47p

TC
102

C138 5P
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R107

C108
4u7
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IC105
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1n0
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IC104
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1k5
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33k

C135
100u

4
RV100
100k
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R111 R112
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R135
47k
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6k8 IC105
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IC109
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Fig. 4. Circuit diagram for board one, the teletext
decoder and RAM circuits
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PROJECT:Teletext System

Above: a unit complete except for mounting of the ultrasonic receiver

TO
RV202
RV203
RV204
etc

0205

RV201

BBC 1

TUNER
TU201

R204

TUNER
TU201

Next month
project with
lays, parts
erudite hints
best results
lative design.

we conclude the
component over -
lists and some
upon getting the
from this super -

Fig. 5. (Above, left): tuning circuit.

Fig. 6. (Below): Power supply circuitry to produce the three rails needed.

NOTE:

0201,2 TIP 31A
IC201 TAA550
IC202,3 723C
D201-0203 1144001
13204-D207 1144148
TU201 ELC1043
1E201 8V00714
1F202 8Y00814

240V
AC

1
T

TR1
240-24V

I
0202

0201

C210T

C209
100u

02°- 33V

R206
566

C217
100u

11 12
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IC20

4

7 13
/C214

470p

8209
4k7

8208
11/5

C208
220

R211
262

12V

11 12
10

fi

IC2133

4

7 13

R212
561

C215
470p

R213
467

Efl

5V

OV
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MAGNETIC FIELD
AUDIO AMPLIFIERS
Carver Corporation's Model M400 amplifier using the unique 'magnetic cavity' was
released in the US a few short months ago. Employing FETs throughout, except for
bipolar silicon output transistors, Carver Corp. claims that the M400 has a slew rate
around 80 volts per microsecond, hum and noise over 100 dB down, 0.05% distortion
and a frequency response from 1 Hz to 250 kHz - all for an expected retail of
US$300 !

IT REALLY DOES EXIST. ETI first reported
Bob Carver's Magnetic Field Audio
amplifier in our Australian issim
saying . . . "we hear from normally
authoritative sources that Bob Carver -
founder of Phase Linear - has developed
a totally new concept in audio amplifiers
which . . . stores energy in a magnetic
field rather than in power supply
capacitors . . . his new device generates
no heat, weighs a mere five kilos for
vast numbers of watts and lasts for ever".

It seemed a bit hard to take seriously
- even though we were totally award pf
Bob's previous efforts such as the range
of Phase Linear super -amps and the
Autocorrelator noise reducer.

But it seems as if this revolutionary
concept in audio amplifiers is for real -
patent protection has been arranged and
preliminary details have been released.

Bob's basic concept is to store energy
in a magnetic field rather than very large
value electrolytic capacitors - eliminat-
ing at the same time the need for a
bulky expensive power transformer.

Our circuit drawing shows the essen-
tial features. The heart of the circuit is

the magnetic cavity (MC). This is
basically similar to the AM detector
transformer used in conventional AM
radios but constructed on a grand scale.
A further and significant difference is
that the, transformer is arranged such
that an output occurs as the primary
field collapses rather than builds up.

The secondary winding of the mag-
netic cavity is centre -tapped and the
resultant full -wave output is rectified by
a pair of high current diodes - the
output waveforin is thus a conjugate
pair of time -varying audio voltages. Fur-
ther circuitry, described later in this
article, provides a feedback loop to re-
move commutation noise and reduce
distortion.

. The primary of the magnetic cavity is
energised by an amplitude -modulated
current (corresponding to the audio
signal voltage). The current signal is
produced from the audio input, via
the optical isolator and modulation
and control logic, to the scanning SCR,
the ramp SCR, a pair of scanning and
commutating diodes, and Ll, L2 and
Cl.

This current signal energises the

primary of the magnetic cavity. The
time taken for this is called the 'ramp
period'. The primary energy is then re-
flected in the secondary windings (and
thence to the speaker) during the sub-
sequent 'scan period'.

As our graph shows, the ramp and
scan periods are made up of four
separate timing intervals. During the
period to - t2 an incoming audio signal
has caused a magnetic field to 'ramp' up
in the primary of the magnetic cavity.
At t2 the field has reached its peak and
is beginning to collapse. This collapsing
field generates an associated decaying
current i l and this decaying current falls
to zero when the energy in the primary
field falls also to zero (point t3). During
the time period t2 - t3, the control
logic provides a positive signal on the
gate of the scanning SCR, however this
SCR will not again conduct until
sufficient voltage is applied between its
anode and cathode.

Throughout the scanning period,
energy is of course being transferred
from the primary of the magnetic cavity
to the secondary - and thence to the
speaker load.
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NEWS

L1 L2 C1

SCANNING RAMP
SCR SCR

AC
MAINS
POWER

MAGNETIC
CAVITY

14 

01

DRIVE
CONTROLe 02

Q3

AM
MODULATOR

AND CONTROL
LOGIC

OPTO-
ISOLATOR

LEVEL
CONTROLCONTROL

)

Fig. 1. This schematic shows the major operating components.

At time t3 the direction of current is
reversed - current being no longer
maintainable by cavity inductance -
and the scanning diode is reverse biased

- this causes the scanning SCR to be
forward biased and current flows as
shown in our sketch.

Summarising then, energy stored in
the magnetic cavity is caused to shuttle
around the circuit of LI, L2, Cl and the
speaker load depending on instructions
from the control logic.

RAMPING
PERIOD

Noise and distortion
Components Q1 - 03 form a feedback
loop which reduces the inherently poor
bandwidth, noise and distortion to very
acceptable levels. Theoretically the
circuit has some quite strong objections
- at low frequencies Q1 and Q2 will act
much as switches except that the feed-

back correction voltage developed by
Q3 will adequately cancel aberrations -
but at higher frequencies, i.e. 10 kHz -
20 kHz the modulator circuit is unable

to follow accurately the audio input

+If -PERIODSCANNINGH

t
0

Fig. 2. During the ramping period energy builds up in the primary of the 'magnetic
cavity'. Throughout the scanning period energy is transferred from the primary to
the secondary of the magnetic cavity and thence to the speaker load via Q1 and Q2.

0

OUTPUT

0

signal. Hence the filtered output from
the magnetic cavity is a dc level with a
superimposed ac signal and Q1 and Q2
thus operate much as any other con-
ventional amplifier.

Nevertheless as less power is generally
required at high audio frequencies than
at mid frequency and low frequency,
amplifier efficiency is very high if fed
with music signals. This situation does
not of course apply if the amplifier is
fed with a high frequency steady tone.

Bob Carver's radical amplifier will
be rated in accordance with FTC rules

- the specification is expected to in-

clude power output: 200 watts -per -
channel into eight ohms from 20- Hz
to 20 kHz. Total harmonic distortion is
expected to be less than 0.08% across
this range.

Signal noise ratio is expected to be
100 dBA below rated maximum out-
put. All -up weight is an incredible 5.5 kg.

As far as we are aware the magnetic
field amplifier exists at present solely as
a prototype unit but we understand that
Bob Carver has very real plans for putting
the unit in to production at a presently
projected price of US $300 or so.

It's a fascinating concept, one that
will cause amplifier designers and manu-
facturers world-wide to furiously re-

think their design philosophies. It may
even herald the coming of a new hi-

fi technology. Ell
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£14.95
Per stereo pair
 (IQ PSI

1

20 x 20 WATT STEREO AMPLIFIER
Y,scosint IV unit in teak simulate cabinet Silver finish rotary controls and
pushbuttons stn matching fascia red moms mdicator and stereo lack
socket Functions switch for 'nor magnetic and crystal pickups tape tuner
and &mbar, Real panel features two mains outlets DIN speaker
and input sockets plus fuse 20,20 watts RMS 40v40 wails peak
r or use with B to 15 ohm speakers

£29.90
/2 50 p&p

30x30 WATT AMPLIFIER
IN KIT FORM
For the experienced constructor coin
plete in every detail, same facilities
as Viscount IV, but with 3000 output
60x60 watts peak For use with 4 15
ohms speakers

£29.00 (250

r

SPECIAL OFFER
30 x 30 WATT AMPLIFIER KIT
with BSR P200 belt drive
deck and Shure
M75 cartridge.

£55.00
+ P&p £5.00

EMI SPEAKER BARGAIN
Stereo pair 350 kit System consists of
13" x 8" approx wooler with rolled
surround. 25" approx Audas tweeter.
crossover components and cocoa
Theorem Frequency response 20 Hz
to 201(Hz Power handling 15 watts RMS
20 watts max

a8 ohm impedance

BSR P200
Belt drive chassis turntable unit semi f24.95
automatic, cueing device p&p (2 55,

A 0 C CON 30 Mk III Magnetic Cartridge

ii suit £7.75

GARRARD DECK
MODEL CC 10A
Record changer with cueing device
Idled with stereo ceramic cartridge
ready to lit into your own plinth

BSR Manual single play
record deck wan auto

return and curing lever fitted with stereo
ceramic canndge 2 speeds with 45 r p m

spindle adaptor ideally suited nom home
or disco

f'10 95 1't"

VW'

£7.95 P&P (2 00 Sue 12' 8',

SANYO Nic/cad battery with
mains charger equivalent in
size and replaces 4 SP1 I
type bans Size 31."0 1'.'
x 2" approx

£7'50 fl 50o

- BARGAIN FOR
PERSONAL
SHOPPERS ONLY
Altone UA4

emimmem Stereo System
Features 8 watt total output Full size BSR manual turntable
with cueing and auto return Socket for tape in and out and
stereo headphones

complete with speakers

Micro Cassette Recorder
Pocket size -home or office use or
when travelling

Battery operated fluorescent
camping lamp.
Runs off 8 U2 batteries

f 34.95

f13.95

£4.50

AT OVER
PER PACK

SEE OUR PRICES

Mullar
AUDIO MODULES IN
BARGAIN PACKS
CURRENT CATALOGUE

1.

PACK 1 2 x LP 1 1 73 lOve RMS output power audio
amp modules, 0 1 LP1182/2 Stereo pre amp for
ceramic and auxiliary input

OUR PRICE c 4.95
p+p (1 00 ....

2 PACK 2 2 a LPI 173 10.4 RMS output power audio
amp modules + 1 LP1184/2 Stereo pre amp for
magnetic ceramic and auxiliary inputs

illus. p

PR

1

oaICE

0p
OUR

f £7.45
AVAILABLE ALSO TO PURCHASERS OF THE 10  10 AMPLIFIER KIT

10 + 10 AMPLIFIER KIT
An opportunity to buy a 10 watts per channel stereo
amplifier Id which is suitable for use with a ceramic
cartridge The amplifier utilises proven Mullard modules and
is available at a very competitive price The amplifier kit
comes complete with instructiocs and includes a Mullard
LP1 183 stereo preamplifier module, two 1P11 73 power
amplifiers with integral heatstnks, a power supply.
Zobel networks, front and back mounting panels, a finished
fascia panel, all control potentiometers (bass, treble.
volume and balancel. switches. input. output and headphone
sockets. wee. and an easily assembled wrap around cabinet
to house the finished unit

-Size approximately P&P (2 05 £11.9591.11 Y 81." s 4"

I ED 5 function men s digital wato
stainless steel finish
LCD 5 function men s [Jovial *Olt
stainless steel finish

LCD 8 Function CHRONOGRAPH men s digital
alch stainless steel I inish

POCKET CALCULATOR With LED display memory
and percentage key

AM FM DIGITAL CLOCK
RADIO Accurate 4 Digit
Electronic Crock with /.' LE
display &wet and
snoore timer

10111111

£11.95 siglO

125 Wan Power Amp Module

Mains power supply for above unit

MULLARO Built power supply

OECCA 20. Stereo speaker kit comprising
2 8" approx bass units 2 3/.. aPPrOx
tweeter ins [(MOWS
VIDEOMASTER Super Score TV Game

with pistol mains operation

PORTABLE RA010/CASSETTE RECORDER, AM
W MW SW VHF mains battery operation

VIDEOMASTER COLOUR
SHOT TV GAME
Choice of three games -Football. Tenon
and Squash Ready to play -one or two
players MAINS OPERATED OPPORTUNITY AT £9.95 ONLY

f5.95
f6.95

f12.95

£2.95

f 13.95
f3.50

f 1.50

f20.00
f14.95

FM will, cork

(41.95

116

ACCESSORIES ARE ONLY
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS

ACCESSORIES
Suitable mains power supply pans.
consisting of mains transformer. bridge
rectrlier, smoothing capacitor and set
of rotary stereo controls for treble.
Sass. volume and balancef2.90

plus El 50 p&p

50 WATT MONO
DISCO AMP

£29.95
Size approx 13'5" x 5 0 61.0'

Two Way Speaker Kit
Comprising of two 8" x 5" approx
4 ohm bass and two 3 ," 15 ohm mid-

range tweeter :1T two
capacitors

Per stereo parr
plus (I 50 p&p

50 watts rms 100 warts peak output Big features include two dist'.
inputs, both for ceramic cartridges, tape input and microphone input
Level mixing controls fitted with Integral push-pull switches Independent
bass and Nellie controls and master volume

70 & 100 WATT
MONO DISCO AMP
Sire approx

Brushed aluminium
testa and rotary controls
rye venical slide controls master volume.

tape level mic level. deck level. PLUS INTER DECK FADER
tor perfect graduated change from record deck No 1 to

No 2. OF vice versa Pre fade level con! 01
IPFLI lets YOU mar next disc before fading 14100 wattt: pra f 57
it in VU meter monitors output level p&p (400
Output 100 watts RMS 200 watts peak 100 wan £65

1.11111

R C
325 EDGWARE ROAD, LONDON W2
21E HIGH STREET, ACTON W3 6NG

ACTON Mail Order only. No callers
ALL PRICES INCLUDE VAT AT 12' 2.4

All items culled 10 availability. Price correct at 1705/79 and subject to
change without notice,

For personal shoppers only

DUO II SPEAKERS
Attractive teak finish modern design

incorporating 2 speaker units - 6"

approx. woofer and 2'r" approx.
tweeter 45 to 1800 Hz. Impedance 8
ohms. Power 15 watts INS.

20 watts max. Per stereo pair

f17.00

FOR PERSONAL SHOPPERS ONLY

Price £10.95
Size approximately 47" x 151/2" x 15"

STEREO RADIOGRAM CABINET
Finished in a natural teak veneer with opening top.
Easily modified to accommodate stereo equipment of
your choice

Personal Shoppers EDGWARE ROAD LONDON W2 Tel 01.723 8432 9 30am-5 30pm Closed all day Thursday ACTON. Marl Order only No callers GOODS NOT DESPATCHED OUTSIDE UK
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BUDGET PRICES

Special just in full spec. 1 702A (Intel) £2.00
each p/p 20p. 2526 character generator 9x9
(dual rail) £3.50 p/p 20p. Mostek 4116
(200ns) 16k. Dynamic £8.50 p/p 20p. All
limited stock so rush now.

IS423 STUD MOUNTING RECTIFIERS 1 OA
400V. Silly price. 10 for £2 p&p 20p.

MC1303L Dual Stereo Preamp, plus data £1
p&p 20p.

Tin NYLON CABLE TIES 100 for £1.50 p&p
20p. Cannon 25 way (d -type) male or female
with cover plus 2 metres 25 way cable assemb-
led £2.50 each plus p&p 20p.

ML723 (T0100). Monolithic adjustable vol-
tage regulator. Plus or minus 2v -6v, 6v -8v,
8v -37v to 1 50mA plus data 55p p&p 20p.

PCB KEYBOARD 65mm x 82mm 18 key
clickers less key tops, ideal hexadecimal, 35p
each, p/p 20p. Hewitt Packard 4 digit displays
12 pin DIL 0.11" common cathode (LED red)
£1.50 p/p 20p (few only).

CANNON D -TYPES. Only ones left: 15 way
socket 50p, 37 way plug 80p, 50 way socket
£1.20, 50 way wire wrap socket £1.30, 25 way
ribbon plugs 90p. Cinch 25 -way plastic cover
60p, Metal cover and retainer 80p. P/ P 20p.

NEW SN78477 sound generator IC (train,
plane, explosion, phaser gun etc.) with data,
£2.80 + 20p P/O.

MICROSPEECH Speech Synthesiser board
(assembled and tested, British made) single
PCB, plugs directly into a SWPTc 6800 buss.
The package offered consists of PCB MSP-
software on floppy disc, hardware and software
manual. Will interface to other systems - leaflet
s.a.e. and details of MPU being used £320
inclusive.

SUPERSAVER 1 Price smash - 10K multiturn
electratrim panel mounting pots, 6 for £1, p&p
20p.

SUPERSAVER 2 Hybrid Systems DAC 371-8
(8 -bit) DIL packaged + data, ideal MPU users,
brand new £2 price smash! now £1.75 each
(fraction of original cost) p / p 20p.

SUPERSAVER 3 IR Bridge rectifier type 1 2T'
20T (12 amps 200V) 3 phase or single phase.
95p plus p&p 20p.

MEMORIES 2708 £6-85, 2102 (Signetics)
£1, 1702A £2.95, 2513 (upper case) £4.65,
Mostek MK4012N (1024 x 1), few only, 68p,
p/p 20p. 21L02 (25Ons) £1.15 p/p 20p.

SUPERSAVER 4. RS338-383 miniature de-
cade thumbwheel switch £1.35 p/p 20p.

9 -WAY MALE/FEMALE connector (Elco
8129) 0.1 inch pitch, PCB mounting ideal for
bussing two PCBs together 35p /pair p/p 20p.

LEDS (red) TIL 209 9p, 0.2 10p, Vernitron
Ceramic filters FM -4 10.7MHz 45p, BD 236
40p, 2N3055 (TI) 40p, BC183L 10p, BC213L
10p, BF195 10p, 2521V (Dual 128 bit static
shift register 65p), RS 12-0-12 50mA sub-
miniature transformer £1.35, suitable clock IC
£3.25, TMS3128NC (static shift reg) £1.25,
LM711CH TO -99 (Voltage comparator) 25p.
FPE 100 infra red emitter + data 15p,
DIL SWTS 4 -way 60p TBA810S + DATA 65p.

P/P 20p

All enquiries, Sae please, Cat. SAE 8x6 or
free with goods. P/P same for quantities

except where greater than £1.
Rush orders as some stocks are limited

L. B. ELECTRONICS
43 WESTACOTT, HAYES,

MIDDLESEX UB4 8AH, ENGLAND

Car Audio
Manual

MW/LW
Full
plete
for
model.

E

..4.1,4, Vor""l

1-01

medium and long wave tuning. Com-
with speaker and mountings. Suitable

positive or negative chassis. Latest

£1.00
9 .95 + Post

Push -Button

MW/LW
... ip

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

E 1 5 .60 4- Po
£1.00

st
Stereo FM/
Cassette
+ MW
Standard cassettes and FM in stereo plus
medium wave. Tone and balance controls.
Fast forward facility on tape. Adjustable
shafts. Suitable for 4 or 8 ohm speakers (not
supplied). This model is discounted else-
where at £50 up £1 00
£39.95+ Post.

Stereo

Speaker Set
Suitable for above rq Qc
stereo unit. Good quality `"" '''''
in surface mounted (pair)
casing, 5W nominal,
8W peak. + 70p Post

Telescopic Car Antenna
Multi -section standard type, suitable for
angled mounting with locking key.

£1.60 + 30p Post

Metal Detectors
... Treasure Tracer Mk III

The original Treasure Tracer. Sales
exceed 7,000. 5 -transistor circuit
with Varicap tuning. Sensitive.
stable BFO design. Built-in speaker
and earphone. Fitted with Faraday
shield. Kit supplied with pre -built
search head.

Kit: f 17.50 + £1.00 Post
Built: £22.50 + £1.00 Post

* Induction Balance Model
Built with sensitivity up to 10in on
single coin, fitted with speaker and
meter; PP3 battery; 7in dia. search
head. Telescopic stem. Excellent
pin -pointing, positive reaction to
non-ferrous, negative reaction to
iron This model's normal price is
£39.95!

£22.95 + £1.00 Post

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

Minikits Electronics Ltd.
60 Cleveland Road

S. Woodford
London E18 2AN
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ETCH RESIST TRANSFER
KIT SIZE 1:1
Complete kit 13 sheets 6in x 41/2in

£2.50 with all symbols for direct
application to P.C. board. Individual
sheets 25p each. (1) Mixed Symbols (2)
Lines 0.05 (3) Pads (4) Fish Plates and
Connectors (5) 4 Leed and 3 Lead and
Pads (6) DILS (7) BENDS 90 and 130
(8) 8-10-12 T.0.5. Cans (9) Edge
Connectors 0.15 (10) Edge Connectors
0.1 (11) Lines 0.02 (12) Bends 0.02 (13)

,Quad in Line.

FRONT AND REAR PANEL
TRANSFER SIGNS
All standard symbols and wording. Over
250 symbols, signs and words. Also
available in reverse for perspex, etc.
Choice of colours, red, blue, black, or
white. Size of sheet 12in x 9in. Price £1.

GRAPHIC TRANSFERS
WITH SPACER
ACCESSORIES
Available also in reverse lettering, colours
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and numerals 1/4in kit or '/sin kit. £1
complete. State size

All orders dispatched promptly.
All post paid

Ex U.K. add 50p for air mail
Shop and Trade enquiries welcome

Special Transfers made to order
E. R. NICHOLLS

P.C.B. TRANSFERS
DEPT. (Ti 7

46 LOWFIELD ROAD
STOCKPORT, CHES. 061-480 2179

BREAKING FOR
SPARES

Printed boards containing at
least:

12 TRIACS 200V 1.5A
3 TRIACS 400V 8A

12 TRANSISTOR BC337
8 ZENER Diodes 16V
6 CD4050 CMOS Buffers
8 BICC Burndy Connectors

And numerous other discrete
components are being offered for
sale at the incredible low price of:

£10. ONLY +20p P&P
These boards will be ideal for A.C.
control applications, such as mo-
tor control, solenoid control, lamp
control, etc.

Please send cheque or postal
order to:
Race Electronics Limited
Department ET, WW
56/64 Morfa Road
Strand, Swansea
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TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK
WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS

STEREO PRE -AMPLIFIERS POWER SUPPLIES
We produce suitable power supplies which use our superb TOROIDAL transformers only 50mm high with
:120-240 primary and single bolt fixing (includes capacitors/ bridge rectifier)

POWER AMPLIFIER KIT
CPR 1 The kit includes all metalwork, heatsinks and hardware to house any two of our power amp modules plus a power

supply. It is contemporarily styled and its quality is consistent with that of our other products. Comprehensive
instructions and full back-up service enables a novice to build it with confidence to a few hours.

CPR 1 -THE ADVANCED PRE -AMPLIFIER
The best pre -amplifier in the U K The superiority of the CPR 1 is probably in the disc stage. The overload margin
is a superb 40dB. this together with the high dewing rate ensures clean top. even with high output cartridges
necking heavily modulated records. Common -mode distonion is eliminated by an unusual design. R I.A.A. is,
accurate to 1dEl, signal to noise ratio is 70dB relative to 3.5mV; distortion <.005% at 3048 overload 201tHz.
Following this stage is the Rat gain /balance stage to bring tape. tuner. etc.. up to power amp. signal levels.
Signal to noise ratio 86dB. slew -rate 3V /uS, T.H.D.20Hz - 20kliz< .008% at any level. F.E.T. muting. No
controls are fitted. There is no provision for tone controls. CPR 1 size is 138 s 80 s 20mrn. Supply to be ± 15
volts

MC 1 PRE -PRE -AMPLIFIER
Suitable for nearly all mot/mg-coil cartridges. Sensitivity 70 / 170uV switchable on the p.c.b. This module brings
signals from the now popular low output moving -coil cartridges up to 3 5mV (typical signal required by most
Pre -amp disc inputs) Can be powered Iron a 9V battery or from our REG 1 regulator board

X02 : X03 - ACTIVE CROSSOVERS
Xt33 two way X03 - three e, Slope 24d8 octave Crossover points set to order wdnot 10'

REG 1 - POWER SUPPLY
The regulator module, REG 1 provides 15-0-15v to power the CPR 1 and MC 1 It can be used with any of our
power amp supplies or our smell transformer TR 6 The power amp kit will accommodate it.

POWER AMPLIFIERS
It would be pointless to list in so small a space the number of recording studios, educational and government
establishments. etc., who have been using CRIMSON amps satisfactorily for quite some time. We have
ivy ration for the highest quality et the lowest prices. The power amp is available in five types. they all have the
sense specinr.abon f H.D. typically .01% any power 1 kHz 8 ohms, T.I.D. insignificant, slew rate limit 25V /uS.
signal to noise ratio 110d13; frequency response 10Hz-35kHz, -3dB, stability unconditional; protection drives
any load safely; sensitivity 775mV (250mV Of 100TV on request): size 120 a 80 a 25rnm.

POWER AMPLIFIER MODULES
CE 608 60W/8 ohms 35-0-35v E16.30
CE 1004 100W/4 ohms 35-0-35v E19.22
CE 1008100W/8 ohms 45-0.45v E23.22
CE 1704 170W /4 ohms 45-0-45v E29.12
CE 1708 170W/8 ohms 60-0-60v £31.90

TOROIDAL POWER SUPPLIES
CPS 1 for 2. CE 608 or 1 a CE 1004 E14.47
CPS2 for 2 a CE 1004 or 2/4 s CE 608 016.82
CPS3 for 2 a CE 1008 or 1 x CE 1704 E17.66
CPS4 for 1 x CE 1008 E15.31
CPS5 for 1 a CE 1708 E22.69
CPS6 for 2 a CE 1704 or 2 x CE 1 708 E23.98

HEATSINKS
Light duty. 50rnm. 2 C/ W E1.30
Medium power. 100mm. 1 4 CAN E2.20
Disco /group, 150mm, 1.1 C/W E2.85
Fan, 80mm. state 120 or 240v E18.50
Fan mounted on two drilled 100mm heatsinks,
2 x 4 C/W, 65 C max with two 170W modules E29.19

THERMAL CUT-OUT, 70 C

Distributor
Minic Teleprodukter
Box 12035
S-75012
Uppsala 12
Sweden

POWER AMP KIT

PRE -AMPS
These are available in two versions - one
uses standard components, and the other
(the S) ones MO tesietors where necessary
and tantalum capacitors

CPRI £29.49 CPRIS E39.98
MCI E18.50 MCIS E29.49

£32.40

ACTIVE CROSSOVERS

X02 31,1 8 I X03 E23.04

POWER SUPPLY:
REGI £6.75 TR6 E1.75

BRIDGE DRIVER. 601
Obtain up to 340W using 2 x 170W amps
end this module. BDI E5.40

CRIMSON ELEKTRIK
IA STAMFORD STREET, LEICESTER LEI SNLL. Tel. (0633) 537722

U K Please allow up to 21 days for delivery

All prices shown are UK only and include VAT and post COD 90p extra, E100 limit Export is no problem, please
write for specific quote. Send large SAE or 3 International Reply Coupons for detailed information

Another Crofton First
Brand New Full Specification

10" Metal Cased
Industrial
Video Monitor
Video Bandwidth 8MZ (3db down).
Ideal for Computer Terminal or General
Video Monitor.

Complete With Own Power Supply.
Input Sensitivity IV Composite.

The unbeatable *Including

CROFTON 6800 MICRO in boardny

Basic and
o Prom

rogram

is probably the best
-P

KIT*
mer-

value for money today £220
POWER SUPPLY £20 EXTRA +VAT & P/P + VAT & P/P

CROFTON
Electronics Limited
35 Grosvenor Road, Twickenham
Middlesex Tel: 01-8911923

OUR 1979 CATALOGUE
including the first edition of

STOP PRESS

* Latest low prices
* Fascinating new items
* Special offers -

a bargain on their own
* Lowest prices ever for

TTL
* Free 45p worth of

vouchers

JUST SEND
S.A.E. FOR

STOP
PRESS

RAM
2102A-2

1024 x 1 250ns
E1.19

16 for £16.96

C.P.U.
8080
E5.49

E PROM
1702

E5.57

/ IR electronics
DEPT. ETI 7, 56 FORTIS GREEN ROAD
MUSWELL HILL, LONDON N10 3HN
TELEPHONE: 01-883 3705

11.41 .191111P

'211

USE OUR "ORDER
RING" LIMES

VAT INCLUSIVE PRICES. P&P 25p
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Extracts from our lists, which are now available, of Equipment, Components etc THAT MUST BE SOLD.

TEK scope 545A with H plug-in £125 ea.
TEK scope 545A with CA plug-in £175 ea.
H.P. scope 175A 50MHZ Dual trace

£175 ow.
Single Trace £125 ea.
SOLARTRON CD1014 6 MHZ Twin Beam

e90 se.
SOLARTRON CD1400 15 MHZ Twin Beam

£120 ea.
Talequipment D33R 6MHZ Twin Beam .

£80 ea.
SOLARTRON C7318 6MHZ Single Beam

£47.50 ea -
Ex -Ministry C752 Small. Single Beam . .

£37.50 ea.
WAYNE KERR Universal Bridge CT375 .

£75 ea.
MARCONI Wave Analyser TF2330 . . . .

£500 ea.
MARCONI Audio Oscillator TF1101 20HZ-
200K HZ £45 ea.
ADVANCE Signal Generator J1A (CT433A)

£35 es.
MARCONI Valve Voltmeter TF1041C . .

£30 ea.
NOISE GENERATOR CT410 - covers
audio to VHF £8 se.
DIGITAL EQUIP. CORP. Disk Drives (Fixed)

£180 ea.
Carriage all units £4 es. V.A.T. at 8%.

101Va4 Moil. Col.( R0100 fable New 4414 4( lair. P&P 50p
STEPPING 11010115 6..12 pesalem will plitienil whew Me rely is cods 0.Y131 48410

Plot as tack. Wagram wppiitd Will pctorilly work oe 5 volts 1224 rec4101441
C1.50 ea. P&P 754 4.8.11/a, ter quality.
RAP% DISCHARGE copacilsrs faeld UV. (5 ea. POP f 150
GEC UHF 1 Mon 0140r 22.50 ea. P&P 11511.

SIG INCH Meter 1 100 AC Imo 50 cycl. - very small. 50p ea. P&P 504
0076219 1150 FANS Bra/ Ilrei 4.5 x 4.5 x 1.51 E1.50 ea. P&P 754
EX Used Elpipmeot - ists 6042 we. POP 754.
POTTER & BRUMFIELD TIMER RELAY 1151 AC Heavy Wily 2 pel. c/o mitt 2 second dtlay

damps R 4 C t.r IOW tilt lows 5011 ea. POP 254.
CONTACTORS Honri Daly 210 AC/DC 5 44818. El ea. P&P 854.

GEC 11/1/5110 61.n4 imer C1.50 ea. P&P El.
CAPAC/TORS Si00 6 AV 20p ea. P&P 15p.
SMITHS mcapsalWel Irmasiewisad AUWILE WARNING DEVICES 4V 12V Ca. ot caw..

Imo Ill 354 ea. P&P 254.
DIGITAL 21 HOUR CLOCH wilt IW11a al8rm as soil in BRAUN 01081 clacks Sae
rowel. large alemilotel nemerall AC 100. Six. 6ti x 2% x ONLY (3.75 ea.

P&P 504.
931.1 PlIOTOMUITIPUEll C slawleu 11441 cooilimr milk Marlow heal in r4saler

wtivert C2 ea. P&P f I
SUDEll CONTROL 5001 les SIple trod, cemplole min teal 10924 3' ris 254 44 P&P

254
RA10325011 I61 THERMOSTATS mill (Mach 4.10,804 50.200 1144.0 F. E2.50

ea. P&P fl
SOUD 5711E UHF TUNERS 31 Es CI ea. P&P 754
GROUZET/MURTEN /rpm spumoni molsrs 115V With 0011418114 par Ms 30p ea.

P&P 754
111010 REX /Ivo rue wrap 30 mores 141 CI. POP 254. 501 SOLID RUBBER RINGS Ili..
00 mblier11 84 114 kids 17 dell 1844y 4 for CI ea. P&P f 1.25.

TRANSFORMERS
AUTO 2401 Ispir1 1150 1 Amp enpit E7.25 ea. P&P f 1.25.
2400 .poi Sac 65 1.664 Sine 2% x 2 x 218 Geed polity E1.50 ea P&P t 1

2400 14pet S.c 120 012A 0/1.2% x 2 x tio. Geed swilily E1.50 ea. P&P H
24I5 1a11.t Sa 1211 110MA Ws 60 x 40 1142 rem. 509 ea. P&P 754
2400 Impel Sec 126120 50 114. Si.. 53 x 45 x 40me CI ea. P&P 754

CALLERS VERY WELCOME STRICTLY BETWEEN 9am-lpm and

BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome.

SEMICONDUCTORS
Al 2p ea.
113063. 1114105 16114401 114002 1044. 16140 7

At 5p e..
80147. 11C11118 8C157 BC158. 11C1 &W. 4C237 111197 0490. 0491. 134154

84243

1114303. H 30 Tow(
At 25p ea.
11P31- 10P410. TIP47 2952%.4(139 210341
117121.1 Op; 41141.209; 40231404!: 80211 404 83E34041 409 8022250p

40233 & 80234 Cam; pair 251 - 80p pee paw or 509 each.
Ropelatar 1114625 0211114.50 set 100144 105 C.. 504 ea

110256C-218
INDIO 7 maul 40414y 0 154 40p ea.
latiprolml Dwells
7 1 5 3 Op 741151 7p

7 1 5 1 Op 7403E1 I Op

7 1 0 1 5p 74002 I 2 p

7402 12p 70000 I 2 p

7143 70p 74154 704

7 4 7 6 2 Op 7 5 3 2 5 CI

7 1 9 5 35p 011 1 5 8 6 2 a 4

709 150 9.314 Bp

7 4117 4 12p 1C1028 60p

7 4 S 7 1 I 2 p 7417 1 4 4

7 1 3 1 0 5p 7 1 1 I 404

7 1 0 0 1 72p

Motorail Dull. law 6 pm 0414 Coupwr 50p ea.

"'"1"4 10 RAMS 0TATIC 5 hilt Ceramic E4 ea.
41891101

14hiplaaos 706 Op. Black sr Gray E5.50 ea. 746 style Block or Gra, (7.50 ea

Older Pyle Black C250 ea. P.81448 II owl
Pos1444 aid 00.1 nisit le *Niel 1. ell *dery

2pm-5pm

=HOILTIMIlEASIL
Monday to Saturday incl.

LTC
NORWOOD ROAD, READING TEL NO. READING 669656
(2nd left passed Reading Tech College in Kings Road then first right - look for 'Spoked Wheel' on right)

'
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ETIPRINTS are a fast new aid for pro-
ducing high quality printed circuit
boards. Each ETIPRINTS sheet con-
tains a set of etch resistant rub down
transfers of the printed circuit board
designs for several of our projects.

ETIPRINTS are made from our original
artwork ensuring a neat and accurate
board. We thought ETIPRINTS were
such a good idea that we have
patented the system (patent numbers
1445171 and 1445172).

003

004

PARTS LIST
Shown below is the listing for
the last year's ETIPRINTS.

Race Track Game
Hammer Throw
Freezer Alarm

Jan 78
Jan 78
Dec 77

Metal Locator Mk II Feb 78
Ultrasonic Tx/ Rx Feb 78
5 Watt Stereo Amp (modified) Jan 77
Metronome Feb 78 011
Shutter Time Feb 78

005 Op -Amp Supply
Frequency Shifter
LCD Panelmeter
Light Dimmer (3 times)

006 CMOS Switched
Preamp
From Experimenters
P.S.U.
555 Boards (twice

007 Star Trek Radio
CD Ignition
CCD Phaser
White Line Follower

008 Tank Battle
Helping Hand

009 AM/FM Radio
Bridge Oscillator
CMOS Stars & Dots

Mar 78

"Electronics
Tomorrow"

May 78
May 78
May 78
April 78

May 78

June 78

010 Bench Amplifier
Freezer Alarm
Marker Generator
LED Dice
Watchdog (2 PCBs)
Stars & Dots PSU

Noise Generator
General Preamp
Flash Trigger
Compander
Active Crossover
(2 PCBs)

Earlier sheets are available,
ring Tim Salmon for details.

012 Disco Lightshow
Stereo Simulator
Digital Thermometer

013 Amplifier Module
Amplifier PSU
Equaliser
Equaliser PSU

014 Skeet Game
Sweep Oscillator
Burglar Alarm
GSR Monitor

015 UFO Detector
Torch Finder (twice)
Etiwet (twice)

Project
Book
Six

Project
Book
Six

Project
Book
Six

Book
Six

Project
Book

Six

016 Stec Timer
Xhatch Gen
Wheel of Fortune

017 Complex Sound Gen
Tele Bell Extender
Power Bulge

018 RF Power Meter
Proximity Switch
Audio Oscillator (2)

019 Car Alarm (2r
Wine Temp (2)
Curve Tracer

020 Digital Tacho
Module
Digital Dial

021 Tape Slide Synch
Tape Noise Limiter
Light Tacho

July 78 022 Logic Trigger
July 78 Power Meter
Aug 78 Headlight Delay (x2)

Sept 78

Oct 78

Oct 78
Oct 78
Nov 78

Dec 78
Dec 78
Dec 78

Jan 79
Jan 79
Jan 79

Feb 79

Mar 79

32

HOW IT WORKS
Lay down the ET/PR/NT and
rub over with a soft pencil
until the pattern is
transferred to the board. Peel
off the backing sheet
carefully making sure that
the resist has transferred. If
you've been a bit careless
there's even a 'repair kit' on
the sheet to correct any
breaks!

BUY LINES
ORDER TODAY

Send a cheque or P.O (payable to ETI Magazine) to:

ETI PRINT, ETI MAGAZINE
25/27 OXFORD STREET, LONDON VV1R 1 RF

75p INC P & P
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Phone (714) 278-4394

QTY. DIODES/ZENERS
1N914 100v 10mA .05

MICRO's, RAMS,
CPU's, E -PROMS

QTY.
8T13 2.50

1N4005 600v 1A .08

1N4007 1000v 1A .15

1N4148 75v 10mA .05 8T23 2.50

1 N47 3 3 5.1v 1 W Zenner .25 8T24 3.00

1N4749 24v 1W .25 8T97 1.75

1N7 53A 6.2v 500 mW Zener .25 74S 188 3.00

1 N7 58A 10v .25 1488 1.25

1N7 59A 12v .25 1489 1.25

1N5243 13v .25 1702A 4.50

1N52 4 48 14v .25 AM 9050 4.00

1 N5 2 4 58 15v .25 I CM 7207 6.95

1N5349 12v 3W .25 ICM 7208 13.95

QTY. SOCKETS/BRIDGES
8 -pin pcb .16 ww .35

MPS 6520 10.00
MM 5 314 4.00
MM 5 316 4.50

14 -pin pcb .20 ww .40
MM 5387 3.50

16 -pin pcb .25 ww .45 MM 5369 2.95
18 -pin pcb .30 ww .95 TR 16028 3.95

20 -pin pcb .35 ww 1.05 UPD 414 4.95

22 -pin pcb .40 ww 1.15 Z80 A 22.50

24 -pin pcb .45 ww 1.25 Z 80 17.50

28 -pin pcb .50 ww 1.35 Z 80 P10 10.50

40 -pin pcb .55 ww 1.45 2102 1.45

Molex pins .01 To -3 Sockets .35 2102L 1.75

2 Amp Bridge 100 -pry .95 21078-4 4.95

25 Amp Bridge 200 -pry 1.50
21 14 9.50
2 513 6.25

QTY. TRANSISTORS, LEDS, etc.
2N2 22 2M (2N2 2 2 2 Plastic .101 .15

2708 11.50

2716 D.S. 34.00

2N2 2 2 2A .19 2716 (5v) 69.00

2N2907A PNP .19 2758 t5v( 26.95

2N3906 PNP (Plastic) .19 3242 10.50

2N3904 NPN (Plastic) .19 41 16 11.50
2N3054 NPN .55 6800 13.95
2N3055 AWN 15A 60v .60 6850 7.95
Ti PI 2 5 PNP Darlington 1.95

LED Green, Red, Clear, Yellow .19 8080 7.50

D.L.747 7 seg 5/8" High corn -anode 1.95 8085 22.50

MAN7 2 7 seg corn -anode (Red) 1.25 8212 2.75

MAN3610 7 seg corn -anode (Orange) 1.25 8214 4.95

MAN8 2A 7 seg corn -anode (Yellow) 1.25 8 216 3.50

MAN7 4 7 seg corn -cathode (Red) 1.50 8224 4.25

FN D359 7 seg corn -cathode (Red) 1.25 82 28 6.00

QTY.
9000

9301 .85

SERIES
QTY.

9322 .65

8251 7.50

8253 18.50

8255 8 50

9309 .50 9601 .30 TMS 4044 9.95
9602 .45

QTY.
4000 .15

QTY.
401 7

C

.75

MOS
QTY.

4034 2.45
QTY.

4069/74C04 .45

4001 .20 4018 .75 4035 .75 4071 .25

4002 .25 4 019 .35 4037 1.80 4081 .30

4004 3.95 4020 .85 4040 .75 4082 .30

4006 .95 4021 .75 4041 .69 4507 .95

4007 .25 4022 .75 4042 .65 4511 .95

4008 .75 4023 .25 4043 .50 4 51 2 1.50

4009 .35 4024 .75 4044 .65 4 51 5 2.95

4010 .35 4025 .25 4046 1.25 4 519 .85

4011 .30 4026 1.95 4047 2.50 4522 1.10

401 2 .25 4027 .35 4048 1.25 4 526 .95

401 3 .40 4028 .75 4049 .65 4 528 1.10

4014 .75 4029 1.15 4050 .45 4529 ,95

4015 .75 4030 .30 4052 .75 MC14409 14.50

4016 .35 4033 1.50 4053 .95 MC14419 4.85

4066 .75 74C151 2.50

QTV.

7400 .20

- T T
QTV.

7492 .45

L -
QTY.

74H20 .25

4-1-79

QTV.

74LS76 .70

7401 .20 7493 .35 74H21 .25 74LS86 .95

7402 .20 7494 .75 74H22 .40 741390 .85

7403 .20 7495 .60 74H30 .30 74LS93 .85

7404 .20 7496 .80 74H40 .35 741896 2.00

7405 .35 74100 1.15 14H50 .30 741S107 .90

7406 .25 74107 .35 74H51 .30 7413109 1.50

7407 .55 74121 .35 74H52 .20 14LS123 1.95

7408 .20 74122 .55 74H53 .25 74LS138 2.00

7409 .25 74123 .55 74H55 .25 74LS151 .95

7410 .20 74125 .45 741472 .35 7415153 1.15

7411 .25 74126 .45 741474 .35 74LS157 1.15

7412 .25 74132 .75 74H101 .95 74LS160 1.15

7413 .45 74141 .90 74H103 .55 7415164 2.90

7414 .75 74150 .85 7414106 1.15 74LS193 2.00

7416 .25 74151 .95 74L00 .30 74LS195 1.15

7417 .40 14153 .95 74L02 .30 74LS244 2.90

7420 .25 74154 1.15 74L03 .35 74LS259 1.50

7426 .25 74156 .70 74L04 .40 74LS298 1.50

7427 .25 74157 .65 74L10 .30 74LS367 1.95

7430 .20 74161/9316 .75 74L20 .45 74LS368 1.25

7432 .30 74163 .85 74L30 .55 74LS373 2.50

7437 .20 74164 .75 74L47 1.95 74500 .45

7438 .30 74165 1.10 74151 .65 74502 .45

7440 .20 74166 1.75 74155 .85 74503 .35

7441 1.15 74175 .90 74172 .65 74504 .35

7442 .55 74176 .95 74173 .70 74505 .45

7443 .45 74177 1.10 74L74 .75 74508 .45

7444 .45 74180 .95 74L75 1.05 74510 .45

7445 .75 74181 2.25 74L85 2.00 74511 .45

7446 .70 74182 .75 74193 .75 74S20 .35

7447 .70 74190 1.25 74L123 1.95 74S22 .55

7448 .50 74191 1.25 74LS00 .40 74540 .30

7450 .25 74192 .75 74LS01 .40 74550 .30

7451 .25 74193 .85 74LS02 .45 74551 .35

7453 .20 74194 .95 74LS03 .45 74S64 .15

7454 .25 74195 .95 74LSO4 .45 74574 .70

7460 .40 74196 .95 74LS05 .45 745112 .60

7470 .45 74197 .95 74LS08 .45 745114 .85

7472 .40 74198 1.45 741S09 .45 74S133 .85

7473 .25 74221 1.50 74LS10 .45 74S140 .75

7474 .30 74298 1.50 74 LS11 .45 745151 .95

7475 .35 74367 1.35 74LS20 .45 745153 .95

7476 .40 75491 745157 .98

7480 .75 75492 .65 74LS22 .45 745158 .80

7481 .85 74H00 .20 74LS32 .50 745194 1.50

7482 .95 74H01 .30 74LS37 .45 745196 2.00

7483 .95 74H04 .30 74LS38 .65 745257(81231 2.50

7485 .75 741405 .25 741540 .70 8131 2.75

7486 .55 74H08 .35 74LS42 .95

7489 1.05 74H10 .35 74LS51 .75

7490 .55 74H11 .25 74LS74 .95

7491 .70 74H15 .45 74LS75 1.20

CABLE ADDRESS: ICUSD

Telex #691-821 ICUSD SDG

HOURS: 9 A.M. - 6 P.M. MON. thru SUN.

I2L, LINEARS, REGULATORS, ETC.
QTV.

MCT2 .95
QTY.

LM3 20K24 1.65

8038 3.95 LM320T5 1.65

LM201 .75 LM320T12 1.65
LM301 .45 LM320T15 1.65

LM308 .65 LM323K 5.95

LM309H .85 LM324 1.25

LM309 (340K-5) 1.50 LM339 .75

LM310 .85 7805 (340T5) 1.15
LM31 1 (8-14 Pin) .75 LM340T12 .95
LM318 1.50 LM340T15 .95

LM320H6 .79 LM340T18 .95

LM320H15 .79 LM340T24 .95
LM320H24 .79 LM340K1 2 1.25

7905 (LM320K5) 1.65 LM340K15 1.25
LM320K12 1.65 LM340K18 1,25
LM320K15 1.65 LM340K24 1.25

QTY.

INTEGRATED CIRCUITS UNLIMITED
7889 Clairemont Mesa Blvd. San Diego, California 92111 U.S.A.

NO MINIMUM

COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING.

ORDERS OVER $100 (U.S.) WILL BE SHIPPED AIR NO CHARGE.

PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS.

ALL IC'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED.
CREDIT CARDS ACCEPTED:

BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge

LM373 3.95
LM377 3.95
78L05 .75
78L12 ,75
78L15 .75
78M05 .75

LM380 (8-14 Pin) 1.19
LM709 (8-14 Pin) .45

LM711 .45
LM723 .40
LM725 2.50
LM739 1.50
LM741 (8-14) .45
LM747 1.10
LM1307 1.75
LM1458 .65

LM3900 .95
' LM75451 .65

NE555 .45
NE556 .85
NE565 1.15
NE566 1.25
NE567 .95

TA 7205 6.95
76477 2.95
95H90 9.95

SPECIAL DISCOUNTS

Total Order Deduct

$35199 10%

$100-$300 15%

$301-$1000 20%



MORE SCOPE FOR
YOUR MONEY

SPECIFICATIONS ELMAC

ELECTRICAL DATA 4- SCOPE
VERTICAL AXIS (Y) Deflection Sensitivity - 100m
V/division. Bandwidth (between 3 dB points) - DC -
5MHz. Input Attenuator - (calibrated) - 9 step 0.1.
0.2, 0.5, 1, 2, 5, 10, 20, 50 /div. Input impedance - 1
Meg/40 pf in shunt Input Voltage - Max - 600V P.P.
HORIZONTAL AXIS(X). Deflection Sensitivity -
0.400mV/division. Bandwidth (between 3 dB points -
1Hz-350KHz. Gain Control - Continuous when time
bases in EXT position. Input Impedance - 1 Meg. Input
Voltage - Max - 500V P.P.
TIME BASE. Sweep Range (calibrated) - 100msec/div
to 10 sec/div in 5 steps. FINE Control - Variable
between steps - includes time -base calibration posi-
tion. Blanking - Internal - on all ranges.
SYNCHRONISATION. Selection - Internal external
Synchronisation Level - Continues from positive to
negative.
POWER SUPPLY. Input voltage - 115/200V AC:.
10% at 50/60Hz Power Dissipation - 18W.
CRT DATA - 4in. - flat face, single beam. -
Maximum high voltage - 1.5kV. - Fitted with 8x10
division blue filter graticule.
PHYSICAL DATA Dimensions - 15cm(h)x20.
5can(w)x28cm(d) Weight - 4.3Kg(approx.) Stand - 2
position fiat and inclined Case - Steel. epoxy enamel-
led. Front panel - Aluminium enamelled epoxy prin
brig. (As recommended by ETI)
Cash with order Teat leads available E2.00
E1091+ E8 72 VAT + Barclay and Access
E2 08 Carriage

10MHz Scope with 5 x Magnifier for £147.95.
(+ E11.84 VAT + E2 carriage)

3106C

5" CRT

SAE for
further details

 10mV to 50V/cm in 12 calibrated steps.
 0.5 is S to 0.1 Sec/cm sweep range in 6 calibrated

steps plus 12.1 Vernier.
 Magnifier x5.
 Fully automatic trigger.
 DC to 2 MHz horizontal bandwidth.
 Rise time on 35ns
 Time base range from 0.5us to 10ms/cm in 6 steps
 Flat 8x10cm display with graticule on blue' filter
Smallest sub -division 2mm.
 Fastest sweep 100ns/cm with magnifier.

Sensitivity: <1 cm deflection 10 Hz to > 15MHz L.F
trigger extends below 5 Hz with 2 cm deflection. Trigger
circuit locks to the mean value of the displayed
waveform. It will lock to almost any waveshape
including sine, square. triangle, pulse and TV video
signals. When no signal is present to repetition rate is
below 5Hz the trace free runs producing a bright base
line. Company orders welcome by phone and Tele!,

6MHz OSCILLOSCOPE 3106B

Similar in appearance to 10 MHz 'scope SAE for details

SINCLAIR PFM 200
FEATURES include: 1

Resolution to 0. 1 Hz and
sensitivity to 1 OmV. 8 -digit
LED displaying frequency
range of 20Hz to 200MHz.
Xtal time base accurate to
0.3ppm/-C at 1 Oppm /
year and all this in a pack-
age weighing just 6oz. and
6.2'' x 1.25". Adaptor
£3.20. Padded case E3.20.
PDM35 £29.20
UK microvision E90.24
DM350 E96.76
DM450 E68.08

Boris Microprocessor chess game E178

KRAMER & CO.
9 October Place, Holders Hill Road
London NW4 1EJ. Telex' 888941
attn. Kramer k7. Tel: 01-203 2473

Mail order only. Callers by appointment
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HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS!

/111111110s.:,

Write and run machine language programs at home, display
video graphics on your TV set and design microprocessor
circuits - the very first night - even if you've never used a
computer before!

ELF II featuring RCA COSMAC
microprocessor/mini-COMPUTER

THE FASTEST WAY TO LEARN COMPUTER FUNDAMENTALS! Owning an ELF II is
probably the fastest, easiest, most foolproof way to gain a working knowledge of computers
the world has ever known. First of all, you get your hands on your own computer, so you can
spend all the time you want with it and use it for anything that turns you on.

Secondly, our Short Course in Microprocessor And Computer Programming makes it
impossible for you to fail. We take you inside the RCA 1802 and teach you every instruction
it can be given. Everything is explained in plain English. When you're finished, you'll know
everything there is to know about using an ELF II. You'll be able to make ELF II do whatever
you want it to do. You won't be limited to predeveloped software.

Third, once you understand ELF II inside and out, you'll be ready to use its highly
sophisticated add-ons intelligently. And, as you expand your ELF II, you'll begin to
appreciate just how advanced its technology really is.

In addition to I /0, monitor,
memory, ASCII keyboard and
BASIC, ELF II offers you exotic
add-on features such as the ELF II
Light Pen and the ELF II Colour
Graphics and Music System.

It's no wonder ELF Ils are being
used by schools and universities,
factory training programmes, trade
schools and R&D Labs.

SPECIFICATION

* RCA 1802 8 bit micro-
processor with 256 byte
RAM expandable to 64K
bytes

* RCA 1861 video IC to

display program on TV
screen via the RF Modula-
tor

Single Board with pro-
fessional hex keyboard
fully decoded to eliminate
the waste of memory for
keyboard decoding circuits
Load. run and memory pro-
tect switches
16 registers
Interrupt. OMA and ALU
Stable crystal clock
Built-in power regulator
5 slot plug in expansion bus
(less connectors(

Now Available! Text Editor, Assembler. Oisassembler and a new Video
Display Board!

The TEXT EDITOR gives you word processing ability and the ability is edit assembly
language programs while they are displayed on your video mailer. Lines and
characters may be quickly inserted. deleted or changed. Add a printer and ELF II can
type letters for you - error tree - plus resort names and addresses nom your
mailing list,

ELF Ils ASSEMBLER translates assembly language programs into hoxidecimal
machine code for ELF 11 use. The Assembler features mnemonic abbreviations rather
than numerics so that the instructions on your programs are elver to read - this is
a big help in catching errors.

ELF Ifs OISASSEMBLER lakes machine code programs and produces assembly
language source listings. This helps you understand the programs you are working
will and improve them when required.

The new ELF II VIDEO DISPLAY BOARD lets you generate a sharp. professional 32 or
64 character by 16 line upper and lower case display on your TV screen or video
monitor - dramatically improving your unexpended E 79.95 ELF II.

OKA COSMAC Elf II Cl a E79.95 +VAT and headlong
temper.. 6 3 le 8 volts AC power appin

- Penn Sepply [requital ES +VAT
ICA 1902 Users Meeent En
Ti. home., Sheol Course on Microprocessor

empeter Pregremieg leaches you Iasi about
everythom Mere is le haw Hear Elf II or am RCA
1802 compel., WrMee in see -!entrain lineage s e

ALSO AVAIUJILE FOR E., li

GIANT BOARD TM III wilt Canaria 0 RS

2322/TTY PO. 8 bit P r 0. decoders for 14 separate
1/0 Osterman eel a system mentor wdotor E39.00
+VAT

Kluge 'Prototype' Board accepts up to 36 ICs

2.33+11AT
flee( Sham RAM In. Addressable to any 40 page to
2112 G99.44 +VAT

Gold pleb/ 86 -pin connectors Mee required for
Oil pla a bard] En +VAT each

Espana hear sraat Umpired when anal 4X
44/41E19 +VAT

Prole:venal ASCII natant kit eine 128 ASCII
spar laver case set. 96 proetable senate's
onboard reptile+ parity. loom selection an/ choice Al
4 handshakieg signets to male with lima! any
computer E50.58 +VAT

Delau metal cabinet for ASCII Keyboard El 5.02
+al

Nee Display Bard Mr !eta you generale a .....
preleasian 32 or 64 ceeracter by 16 Imo upper led
lower sae Imp lay en your ry screen or video mentor
- dramelmally ompsense car easperMed 079.95 ELF
N. Ns meta ASCII Keybeerd camel E59.95 +VAT

ELF II hey BASIC eel mettle lape. Command.
McNeil SAVE. L000. x +I 126 mines 60. LET.

To. NEWTRONICS. 01 AUDIO LTD

138 Kingsland Road. London E2 EIBY
Please send me the items below

ONLY

£79.95
+ VAT

ELF II and all ELF II add-ons
are also available wired and
tested. And, as if all that
weren't enough, the help that's
always available from our Ser-
vice Department further
guarantees your success!

PHONE ORDERS ACCEPTED
Call 01-739 1582

leareom breakthrough lor engineers eel lama alike

Deus illi ta1,aCaise +nth Walla lest corer Mr

LI n also asking pawn [including pante and
Willies) ler the Items checked below

leanAmy ELF II wired end Meted 199.95 + VAT
Nil EY pap for orders over EIS

Total aslosM I

Cherie iii, Access Berclaccard

Secant Ni

IF .114EN. INPUT. MINT. GO TO. GO SUB. RETURN. END.
REM. CLEAR UST. RUM. PUP. PEER. POKE. Cams Illy
docenented and iodides .1 ..... ems ...... I.r
required le display elpienemeris Glaciers directly
your N.C.. WIWI anneal hardwere. Alto plea
tio-lac.tee elm a drawing gem ear ores ELF Ws la
keyboard as n loyslock memory required E13.50
+VAT

roe Prosser Shen Came on Tiny Basic for ELF II
Ed

Elf -BUG red Delia System Mentor en commie
tape Allows itsplenee the sonars of all registers on
your TV at ay pad a your proven.. Al,, Melees 24
ems el memory with loll adresses. blielleg cursor
end auto scrolling A mall for the arias programmer
El3.50 +VAT

Text Editor on cassette tepe ewes you the Musty to
dun delete or idol Imes and words 'roe your
preemies while they ere displayed ode yen video
maser. IASI printer and yet see are ELF II lo type
errerofree lettere pia rased AMOS Ili eMre,se, from
your Wig Ifaq E16.95 +VAI

Assemeler a CUBITS lea !menses11181111111y
Ingsaie preerems Nonmetal wain. code Mr
EU II on Meemesis Mbresieliees for insirections
UMW Men nemericel make emigrates elder to read

led alp wrote' suns E16.95 +VAT
Ounsombler ow casette tape lakes Nahum cede

program est prams assembly In...., sena
Gonp le help yo, anterelled al improve your
programs a cassette Cape E16.95 +111

GAP HP. Ise Editor. Assembler and Dosessembler
purchesed together an E45.76 +VAT
'roger. Nee (Holm Soul plus 46 smog'

ELf II light Oa "ambled an/ Intel E6.50 +VAT
ELI II Costar Graphic. a Alum System Beard ad

[Sows +VAT
ELF II connects lorectly Is the rides mail al yen TV

set withal 3111d11.1111 hardware. To [MOGI Elf II lo
your amnia terminals lamed order RF Mannar
E2.77 YAI

Coming noon AO DA Cannier. Controller Beard and
ore,

PrIn1

Mama

Addreu

MALES EllIAMES eMTEO

ELECTRONICS TODAY INTERNATIONAL - JULY 1979



SPECIALS
TOP PROJECTS
Book 1 + 2: £2.50 + 25p P&P.
Master mixer, 100W guitar amp., low power laser, printmeter, transistor tester, mixer
preamp., logic probe, NI -Cad charger, loudhailer, 'scope calibrator, electronic ignition, car
theft alarm, turn indicator canceller, brake light warning, LM3S00 circuits, temperature
alarm, aerial matcher, UHF -TV preamp., metal locator, four input mixer, IC power supply,
rumble filter, IC tester, ignition timing light, 50W stereo amp. and many more.

Book 3: SOLD OUT!
Book 4: £1.00 + 25p P&P.
Sweet sixteen stereo amp., waa-waa, audio level meter, expander/compressor, car theft
alarm, headlamp reminder, dual -tracking power supply, audio millivoltmeter,
temperature meter, intruder alarm, touch switch, push-button dimmer, exposure meter,
photo timer, electronic dice, high -power beacon, electronic one-armed bandit ...

Book 5: £1.00 + 25p P&P.
5W stereo amp., stage mixer, disco mixer, touch organ, audio limiter, infra -red intruder
alarm, model train controller, reaction tester, headphone radio, STD timer, double dice,
general purpose power supply, logic tester, power meter, digital voltmeter, universal
timer, breakdown beacon, heart rate monitor, IB metal locator, temperature meter ...

Book 6: £1.00 + 25p P&P.
Graphic equaliser, 50/100W amp. modules, active crossover, flash trigger, "Star and Dot"
game, burglar alarm, pink noise generator, sweep oscillator. marker generator,
audio-visual metronome, LED dice, skeet game, lie detector, disco light show ...

Graphic Equaliser Marker Generator

Power Amplifier Modules E2 Sound

CCTV Camera Headphone Adaptor

lEti Dice Sound- light flash Trigger

Expander -Compress,

II TN' eidflii-t1,!
arm. . Digital Thermometer

S ars 0 Outs logic Game lightshow

Active Crossover.... Hear and Tell Unit

Pink Noise Generator GSR Monitor

Sweep Oscillator Stereo Simulator

electronics
tomorr
ztwaxiai

No

1.14 dt'S
HAPPLEIMIC
Pro/pp...A(1a,

Orwom...

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

75p + 25p P&P.

Computers
Display Systems
Digital Instruments
Tronarnitsion Links
Hopes b Recorders
Control of Power

amtr

ELECTRONICS - IT'S EASY
Books 1, 2 & 3.
Our successful beginners series came to an
end some time ago now, and the whole
series is available from us in reprint form.
The three books between them contain all
the information presented in the series
(sometimes in more detail!) and together
form an excellent starting point for any-
one interested in learning the art of
electronics.

£1.20 + 25p P&P each.

FROM THE PUBlISMRS OF
MICTROMCS 1000? MIIERNA(101410.

ETI

CIRCUITS

Not
£1.50

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

£1.50 + 25p P&P each.

ORDER FROM
Specials Modmags Ltd 25-27 Oxford Street London W1R 1RF

Postage and packing also refers to overseas. Send remittance in Sterling only.

Please mark the back of your cheque or PO with your name and address.

from ETI
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POLYPHONIC
KEYBOARD
CONTROLLER
Tired of playing one note at a time on a boring old monophonic synthesizer? In this
design Tim Orr describes how you can build a four octave polyphonic keyboard
controller incorporating first note priority.

THE MUSIC synthesizer is probably
the most powerful musical
instrument of today, and it will most
probably form the basis of the next
generation of keyboard instruments.
However, the synthesizer suffers
from one major drawback due to its
unique structure. The disadvantage
is that it is a monophonic instrument
as opposed to traditional keyboard
instruments, such as organs and
piano's which are polyphonic, or
multi -voiced. A brief resume of
synthesizer structure should clarify
the reasons behind this.

To start with, the synthesizer is
composed of a set of modules or
independent circuit packages whose
parameters in most cases are voltage
controllable. For instance, a voltage
controlled oscillator (VCO) has an
output frequency (pitch) which is
dependant on the magnitude of the
input control voltage. These modules
can be split up into three distinct

36

groups. Firstly there are Sources,
such as:

1. Noise
2. Voltage controlled oscillators

Secondly there are Modifiers which
form by far the largest group:

1. Voltage controlled filters
(VCF's)

2. Voltage controllled amplifiers
(VCA's)

3. Ring modulators
4. Filter banks or graphic

equalisers
5. Phase shifters
6. Reverbration

Thirdly there are control voltage
sources:

1. Sample and holds
2. Sequencers
3. Transient generators
4. Trigger delays
5. Keyboard controllers

Getting Your Priorities Right

First note priority was adopted for
this design, i.e. first note pressed to
channel 1, second to channel 2, and
so on. If more notes are pressed then
the system can cope with, these are
locked out. The reason for this, as
opposed to last note priority, is that
first note priority stops the note
jumping that can occur when,
momentarily, more notes are pressed
than the system caters for.

Binary Notation

When the code (note code) driving
the decoder energises a contact
which is closed, the output of the OR
gate goes high, showing a unique
code on the input representing the
particular note being pressed. This
code, the note code, is arranged such
that the lowest note is binary zero,
the next note up binary one, the next
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PROJECT

two and so on up to N.
The scanning can also be achieved
using a multiplexer.

The size of keyboard decided on
was a 4 octave one having 49 notes.
Hence this makes the value of N 49
and therefore the size of the note
code will be 6 bits (64 possibilities).
In fact this is useful in that a 6 bit
code will be just big enough to scan a
5 octave keyboard (61 notes) if
required. In the case of this design it
will simply be a mattter of adding 12
extra diodes since the decoder
already had a total of 64 outputs.
Incidentally, the scanner will have
another output not yet mentioned.
This is called 63rd note, (the 63rd
output on the decoder) which simply
provides a pulse to the decision logic
to say that a scan has been
completed. The multiplexer method
would require decoding of
the note code to do this.
The scanner simply gives each note a
binary code, but how can this be
extracted as a set of control voltages
with associated gate signals?

Pumping Caps

The note code is changed to an
analogue voltage using a D -A
,converter, the output of which is
switched onto the correct analogue
channel and held using a set of
sample and holds. The gate signals
are dealt with in a similar way using
CR circuits. The counter for the note
code causes the scanner to increment
from the lowest note upwards. If
three notes are depressed the
scanner reaches the lowest note first
and causes the output of the D -A to
be stored by channel 1 sample and
hold, and channel 1 gate capacitor to
be pumped up. On moving on the
channel counter is incremented,
prepairing the output channels for
channel 2 data. When the scanner
reaches the second note up the
process occurs again only using
channel 2 and again for channel 3,
with the third note. When the scan
has been completed the channel
counter is reset and made ready for
the next scan.

Dying Charge

If on the next scan the notes are still
depressed, the gate capacitor will
again be pumped up maintaining the
gate output high. When a note is
released the time constant is such
that the gate capacitor's charge dies
away in about one and a half scan

The largest of the four PCB's, carrying the

times, thus removing the gate signal.
By experiment it was found that the
scan time needs to be about 4 mS.
Even when a key is pressed and
released very quickly, it will have
been scanned about ten times or
more. The NAND gate should be
mentioned because it allows two
adjacent notes to be played. This is
because if two notes right next to
each other are depressed, the output
of the scanner remains high for the
duration of both notes and so only
one note would be detected. By
NANDing the scanner output with
the clock the output is broken up
allowing adjacent notes to be
detected.

Note Jumping

Although this circuit will work, it is
far from satisfactory. When notes
other than the top note are released,
the channels on which the remaining
notes appear, above the released
note, all jump down one place. This
makes the instrument very difficult to
play as it must be remembered to
release the keys from the upper one
downwards, to get a chord that dies
away nicely without the note jumping
effect.

Special Decision

This means that the simple logic
must be replaced by some special
decision logic, incorporating a
memory of notes already activated in
previous scans.

The scheme here is that note codes
are gathered into the memory as the
scanner sweeps up the keyboard.
When the 63rd note is reached, the
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logic circuitry.

entire memory is dumped onto the
output channels by sequencing the
peripheral address lines. It is also
necessary to reset all of the gate data
bits in preparation for the next
scan.This means that while a
particular key remains pressed, the
gate for that channel will be
refreshed on every scan. When the
key is released, the gate for that
channel will go low when data is
again output.

Logical Channels

The effect of the decision logic from
the musicians point of view, is that
upon playing a chord, say C, E and G
the first one depressed normally
comes out on channel 1, the second
on channel 2 and the third on
channel 3 (the difference in time
between depresssions need only be
milliseconds). There is, however, an
exception to this when a note is
depressed that is already stored in
memory. For instance, if the three
note chord described above were
depressed such that C was first E
second and G third, then it would be
expected that C would come out on
channel 1, E on channel 2 and G on
channel 3. But if a previous chord
had been played using the same C
which had emerged on channel 2
then the decision logic would cause it
to remain on channel 2 and so the E
would be placed onto channel 1 and
G onto channel 3.

Key Question
Construction of this project will
depend almost entirely upon the
keyboard it is built around. If you
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NOTE
CODE
IN

Power for the keyboard controller comes from this twin trans-
former board.

2

8

NOTE:
IC100 IS 74LSO4
IC101,2,3&4 ARE 74154
0100-148 ARE 1N914

13

IC100

12

10

2

16 N. 1 3

32

63rd NOTE

SCAN

+5V
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24
23 17
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21 IC101
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4

24

23 17
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+5V
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18 12 2

D147
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0V

Fig. 1. Circuit diagram of the scanner. The four 74154's are used
as a one out of 64 line decoder.
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LOWEST NOTE

11 OTHER
DIODES &
CONTACTS

11 OTHER
DIODES
& CONTACTS

KEYBOARD
CONTACT
BUS BAR

11 OTHER
DIODES
& CONTACTS

HIGHEST
NOTE
(ON 4
OCTAVE
KEYBOARD)

HOW IT WORKS
The Scanner: The IC's used for the scanner
itself are 74154, which are one out of 16 line
decoders. They are arranged such that one
output goes low with the rest remaining
high, dependent on the four bit code on the
input. These IC's also have a pair of enable
inputs both of which must be low. These
allow four 74152's to be used as a one out of
64 line decoder, simply by the inclusion of
the two inverters on inputs 16 and 32. The
63rd note output is obtained from the 63rd
output of the decoder, and the scanner
output is taken from the keyboard contact
bus bar, having been ORed using the
diodes.
Logic: The reaction of the circuit to
a new note that has not been picked up by
the scanner before is as follows: the note
code counter increments the scanner by
one note on alternate falling edges of the
clock, until it reaches this particular note.
The output of the scanner goes high regis-
tering that the contact is closed. This
triers the monostable IC12 pin 2 causing
its Q output to go low long enough to set
the decision cycle flip flop IC15 input pin 9
The output of this flip flop pin 11, then
inhibits further pulses from clocking the
note coder by taking pin 1 of IC15 low. At
the same time it initiates the first decision
cycle by allowing the counters IC9 (address
counter) aid IC13 (decision counter) to run
by taking their clear inputs high. When the
output of the decision counter is zero the
memory address counter is clocked round,
so that the logic can check if the note is
already in the memory.

The memory address counter is incre-
mented on the low going edge of the K
pulse, which is simply the clock divided by
two. Since the decision counter is only 2
bits it was convenient to derive K using the
spare single stage counter in the 7493. Note
that K is only active during the decision
cycles and data block since the counter is
cleared down when the scanner is scan-
ning.

When the address counter reaches the
number set on the Phonics switch, it is
reset, and the decision counter incremented
by one via the NAND gates IC18. This starts
the second decision cycle where the logic is
looking for a spare location to insert the
new note. It has been assumed that channel
1 is in use and that the first available
channel is channel 2. The circuit stops the
data being entered in channel 1 by obser-
ving the state of the gate data output from
the gate RAM pin 5. If this output is a'
logical '0' the channel is in use and must
not be corrupted, and so the address
counter is incremented so that the next
channel can be tested.

In the case of this example the decision
logic succeeds in entering its data in chan-
nel 2, but if the decision counter is incre-
mented a second time before an empty
channel is found, simply because all chan-
nels are in use, the decision cycle is ended
and the scan continued. This third condi-
tion of the decision counter is decoded by
the NAND gate IC16 and the invertor IC19,
and reset is achieved via the three input
NAND gate IC22 and invertor IC20, which
reset the decision cycle flip flop restarting
the note code counter and clearing down
the memory address and decision counters.

The second and subsequent times that
the scanner is stopped by the note that was
loaded in channel 2, the decision logic will
only get as far as its first test 'Is the note
already in the RAM', so when the memory
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PROJECT:Keyboard Controller
address counter reaches 2 the contarator
output goes high acknowledging that the
note is already entered. This causes the
gate bit to be refreshed (since it is reset
during data block) along with the data
being re-entered into the note memory,
(re-entering the data in the note memory is
not necessary but occurs due to circuit
architecture) after which the decision flip
flop IC15 is again reset and the scanner
restarted.

All the time a note remains depressed the
decision logic will refresh the gate bit
associated with the channel in which the
note has been placed. At the end of a scan
the gate bits are reset immediately after
they have been placed on the output chan-
nels meaning that if the note is not still
depressed on the next scan the gate signal
on the output channel will go low in the
next data block period.

During a scan the data valid signal is
high, it only toggles in data block. Simply
enabling the gate RAM during the decision
cycle loads it with a '1', since data valid is
the input. Note that loading these Ram's
with a '1' results in the output going to a '0'
as they invert. This is the reason for the
invertors on the outputs of the note RAM's,
which are also tri-state for the computer
interface.

The clock for the system is an NE555
timer wired in the astable mode.
The Output Channels
There are Swo_outputs per channel which

are multiplexed out by the data block
period. These are the gate outputs and the
control voltage outputs. The gates are
obtained from the CD4099 addressable
latch (note that these outputs may need
buffering depending on the impedance they
are driving as the CD4099 is CMOS). The
address lines of the latch are attached to
the memory address counter and the input
is connected to the gate data line (IC 10 pin
2). The enable input of the latch is con-
nected to the data strobe line so that as the
data is output from the memory the correct
gate state (1 or 0) is stored on the relevant
channel.

The data sample pulses are for loading
the sample and holds on the analogue
channels. They are derived from the 1 of 8
decoder and the clock. To interface bet-
ween the TTL logic and the analogue
switches comparators are used so that the
analogue signals can be between -3 volts
and + 12 volts. All the comparator outputs
are disabled when the clock is high by using
the two resistors R65 and R53 to feed the
reference input to the comparators, the
clock signal being attached to R65. The
binary codes representing the notes are
converted into analogue voltages using the
D -A convertor IC14.

As the memory address counter is incre-
mented in data block the data in the note
memory is converted into an analogue
voltage and passed onto the correct analo-
gue channel by the comparator and analo-

gue switch. The D -A convertor has a cur-
rent output such that when the resistor R82
is added to convert it into a voltage, the
output goes more negative with increasing
binary codes. The op -amp IC29 (pins 12, 13
and 14) corrects this by inverting the out-
put of the D -A. It also allows the scaling or
volts per octave of the keyboard to be
adjusted, by varying the resistor in the
feedback loop. Another function that the
op -amp allows is the summing of voltages
that have to appear on all the output
channels at once.

There are three sources of voltage that
are summed at this point, the tune voltage,
the vibrato voltage, and the pitch bender
voltage. The tune voltage is derived from a
potentiometer which draws its current
from the voltage reference circuit. The
vibrato voltage is generated by a standard
triangle wave generator comprising a
regenerative comparator IC29 pins 8, 9 and
10 and an integrator IC29 pins 5, 6 and 7.
The output is coupled to the summing
amplifier via a pair of back to back elec-
trolytics to remove any DC offset and a pair
of resistors that allow their centre point to
be connected to earth via an external
vibrato depth potentiometer.

Offsets around the circuit are trimmed
out using the trimmer RV1 which obtains
its reference from the diode DI. Since the
offsets are predominantly in one direction
due to Q2 the offset control only works in
the negative voltage direction.

 SW201

FS201

T201

6V

0

.6V

00
00

D203

0202

D204

FS202

10

IC201
C201
4700u

R202
2k2

C210 5
100 j.C204

100n
R201 4203
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0201
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0.75R
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220p

0 +5V
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1k5

FS203

T202

D205

g 12V
0

0207

D206
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4700u

N

0
0

a12V

0

O.
10
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4700u

Fig. 2. Circuit diagram of the keyboard
controller power supply unit.
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employ the ARAK kit, no problems
should arise at all. The PCBs are
designed to fit their keys and
comprehensive instructions are
included with the kit.

We have not attempted to go into
any detail with any other unit, simply
because there is such a great
diversity available on the market.
Setting Up
Once the components are all
mounted on their boards, each
section has to be set up. Let's start
with the
PSU
Before the mains is connected to the
PSU it should be thoroughly checked
for shorts. The three low voltage
fuses FS202, FS203 and FS204
should then be removed and the
mains turned on. Now check the
voltages across the smoothing
capacitors C201, C202 and C203
which should be around +8V, + 1 7V
and -1 7V respectively. If this is the
case the +12V regulator can be
tested by replacing FS203. If this
works the + 5V regulator can be
tested by replacing FS202. As the
+5V regulator is supplied from the
`IF 12V supply via R201 they must be
tested in this order. Finally the -1 2V
and -3V supplies can be tested by
inserting FS204. It should be noted
that the fuse holders may need
bending to give correct contact to the
fuses as they are very simple pressed
steel pieces for PC mounting.

The Logic Board
Check the logic board thoroughly for
shorts on supplies. It is also wise to
'buzz out' every connection on the
board to test for continuity which
may well save a lot of fault finding
time, but note that it will not
guarantee correct operation as it does
not test for shorts.

When these preliminary tests have
been carried out and the power
supply unit is functioning correctly
power can be applied to the logic
board. Firstly only apply the + 5V
supply until the TTL is known to be
working correctly.

And a Log
Once the logic is working the
analogue section can be tested
This time some setting up can
also be done:

First check the positive reference
is sitting at about 6V2 above earth.
This level can be increased using the
trimmer RV7 if a higher reference is
required for any reason.
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If the touch circuit is not to be
used R63 should be removed as it
will probably cause the output of
IC29 pin 14 to saturate against one
of the supplies as the output of the
touch circuit is indeterminate.

R19 sets the maximum glide rate.
The smaller it is the longer the
maximum glide rate will be.
However, it is unwise to make it any
smaller as the maximum range is set
by the V on SAT of the switching
transistor, this only creating an offset
when it is turned on and not when it
is turned off. It may be necessary to
increase the value of R19 although
problems will probably occur on one
channel only and will most likely be
remedied by replacing the switching
transistor for one with a lower V CE
SAT. ET1

PARTS LIST
BOARD 2

R201
R202
R203
R204, R207
R208
R209
R210
R211
R212
R213

CAPACITORS
C201-203

C204
C205
C206
C207
C208
C209, C210

SEMICONDUCTORS
0201
0202
Q203
IC201, IC202
IC203
D201-208
D209
D210

100R
2k2
5k1
OR75 1W
4k7
6k8
1k2
10k
180R 1W
1k

4700u 25V
electrolytic

100n polyesti
220p
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220n polyester
470n polyester
1u0 35y

electrolytic

2N3055
TIP31A
2N2905
LM723
7912
1N5402
LED
3V1 Zener

MISCELLANEOUS
TX201 RS 207-683
TX202 RS 207-699
1A, 1A5, .A (2 off) fuses and holders,
DPST rocker switch.

R73
1m0

BOARDS 3 AND 4

SEMICONDUCTORS

IC100
IC101-104
D100-148

74LSO4
74154
1N914

TOUCH

2 off of these components are required, as
board 4 is identical to board 3.

GATE 1
GATE 2
GATE 3
GATE 4
GATE 5
GATE 6
GATE 7
GATE 8

EXT V INPUT
EXT TOUCH TRIG

EXT MEM BANK SEL
-3V

-12V

+5V
OV

+12V

V CONT 1
V CONT 2
V CONT 3
V CONT 4
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DATA VALID
414BLOCK

1

2

PROCESSED

6
NOTE CODE

1

32

CANNON '0' TYPE
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SKT1

R1
1k0

R2
4k7

Cl
10n

RV7
47k R72

TRIM a Vret 100k

R71
100k

R69
3k3

068
680

R70
47k

V

C23 PV4
19 100k

TUNE

+Vrel
OUT

C22

D2 6V2

tr
Q6

67
1 k0

Fig. 3. Circuit diagram of the logic board.
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PROJECT:Keyboard Controller
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CAPACITORS
C1-3, C8, C9,
C11, C12, C14, C15
C17, C18, C24
C4
C5, C6
C7, C10, C13, C16,
C19, C25, C26
C20, C21
C22, C23, C29
C27, C28

SEMICONDUCTORS
Q1
Q2-6, Q8
Q7
IC1
IC2
IC3, IC4
IC5-7
IC8

1 On polyester
22p
100p

100n polyester
33u
1 uO 35V electrolytic
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IC19, IC20 74LSO4
IC21 74LS366

(or 74LS368)
IC22, IC23 74LS10
IC24 CD4066
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IC26, 1C27,
IC28, IC30 TL084
IC29 LM4741
D1, D3-7 1N914
D2 6V2 Zener
D8 LED

MISCELLANEOUS
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switch (4 off), SPDT centre off.
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PARIS

IN SPRINGTIME
As a London -based magazine, we tend to concentrate our interest on exhibitions and
electronics shows in the London area. Lest we become too parochial in our outlook,
we decided to see what our fellow Europeans have to offer. We sent our roving
reporter, Ian Graham, to Paris to see how the other half live.

I PROBABLY RECEIVE a couple of hundred Press releases
every day. Most, concerning orders for electronic equipment
won by companies or appointments to the top management
of larger corporations or annual accounts, end up in the
waste paper bin. Our reports on the cream of the rest appear
monthly in our news pages. Occasionally I am invited to
attend Press receptions. Again, few are interesting enough to
prise us out of our armchairs. However, I did sit up and
take notice when I was invited to attend an electronic
components exhibition 'sur le continent'. The occasion
was the Salon International des Composants Electroniques
79, held in Paris from the 2nd to 7th of April. Well, I

thought about it, for several seconds at least, and decided
that I had indeed been neglecting our European brothers.

On a sunny April morning I made my way from Charles de

APPAPEILS OE MESURE

The tops of stands stretch into the distance, in the biggest of the
three exhibition halls.
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Row upon row of stands full of goodies - paradise for the
exhibition addict.

Gaulle airport to the exhibition site at the Parc des
Expositions in the Place de La Porte de Versailles. My first
impression as I emerged from the Metro station was of the
unexpected size of the exhibition, which stretched over a
staggering 63,000 square metres, split up into four sections.
It would have taken several days to see everything on display,
certainly more than the single day I had allowed myself.
Although it was essentially a trade show, the atmosphere
inside was more akin to that of our own Ideal Home
Exhibition. However, great expectations of an entertaining
exhibition were not borne out by my admittedly swift tour
of the stands. -
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FEATURE

A fun way of counting trains with photocounters. This stand
attracted a great deal of interest from people who had probably
never seen a photocounter before. This simple display illustrated
the principle of the unit admirably for the layman.

Dry Stuff?
Unfortunately, few exhibitors showed any imagination in
the presentation of their wares. Sound to light units and TV
games naturally lend themselves to entertaining stands, but
what about more mundane electronic components? General
Instrument Microelectronics (a British firm, I'm happy to
say) managed to make microprocessors a crowd puller ( I

wouldn't have thought it possible) by using one to control a
noise generator. Pretty dry stuff, you might say. However,
the generator was producing car engine, gear change, skid and
crash noises for a model racetrack. Visitors could control
the cars with conventional pistol grips. Well, perhaps a model
race track has little to do with microprocessors and vice

A closer look at the electronic 'train' spotter above. One colour of
wagon, in this case blue, can be counted, ignoring the train and all
the other wagons.
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versa, but it did attract interested visitors. Isn't that what it's
all about?

Eyecatching Pyramids

Another firm displayed photocounters by using them to
count wagons on a pyramid of model railway layouts.
Talking about pyramids, yet another firm (American)
presented a striking display, a pyramid of multimeters. They
might uncharitably be called gimmicks, but they were eye-
catching. Too many exhibitors relied on a glass case full of
components accompanied by row upon row of standard
black and white exhibition photos, none of which deserved
or got a second look. Still, there were plenty of product
demonstrations to keep me busy, as I made my way through
the maze of stands. There were also lectures. How do you
fancy soaking up 'Monolithic Memories' at half nine in the
morning? No, neither did I.
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Keithley's pyramid of multimeters. We strongly suggest that you
don't try this with your Avo. 8's, or if you do, don't blame us if
there are disastrous consequences.

Light Entertainment to Heavy Machinery

Although I found plenty to criticise at the Paris show,
it put some of our own electronics shows to shame. Whatever
you are interested in, from hi-fi to heavy machinery, there's
plenty of it at the Salon, with some 1300 firms exhibiting.
Hi-fi enthusiasts could spend a day or two wandering round
the stands devoted to the love of their life. That goes equally
well for every field of interest represented and there wasn't
much that was not represented.

See You Next Year

My brief visit to the show was very enjoyable. There was
plenty of food and drink to be had from seemingly numerous
bars. The French exhibition staff were so good to me that
I'm thinking of doing it again next year. If you feel like
joining me, the Salon International des Composants
Electroniques 80 will be held from March 27 to the 2nd of
April. If you feel like nipping across the pond to pay your
visit on Sunday, March 30th, don't they're closed. Ell
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CALCULATORS

SCIENTIFIC
* SPECIAL OFFER

TEXAS T159 together with PC 1006
(Complete as manufacturers specifications)

E255.00

TEXAS/HP Accessories available
*TEXAS T159 (New Card prog 960 prog steps of 100 mem)

E1511.50
*TEXAS Ti 58 (New Key prog 480 steps or 60 mem) E110.00
*TEXAS PC10013 (New updated Printing Unit for Ti 58 /T159)

E1410.00
*TEXAS T157 (Key Prog 8 mem 150 Keystrokes/50 Frog Steps)

026.00
TEXAS Ti 33 (New - same spec as 7130. but 3 mem) 013.95
*TEXAS 1145 (New updated version of the Texas T140) 019.95
*TEXAS 4211119/4 (10 Dig Fat /Stet Frog 12 mem 32 keystrokes)

E42.915
*TEXAS TI PROGRAMMER (Hexadecimal Oct) E46.50
*TEXAS Ti 51 /iii (New 8 Dig + Exp 10 mem 32 Prog Steps
Stet /Sci) E26.30
TEXAS T150 LCD (So/Stet 2 C011 Mems) E23.00
TEXAS 1125 LCD (Sci /Stets) Et 1.50

"SLIM -LINE"
Chronograph

BARGAIN OFFER
You will eel feline ale luxury al this "slim
line" 12 !unction Chronogreph until you lave
worn II until you have eniayed the
compliments it generales
The "Slim -line"' Chronograph gives
ceeknuous easy lo read 170 display of hours.
mutes. seconds. MA PM Al Ste louch of
gelton you have dale - month date - day of
week - reverting to normal display time el
the release el the button.
Press again tar immediete slop watch lap time lacihty lo I ISO second The
"Slim -line" wen hat a powerlul back light tor easy elihI tun. Ike casing is
chrome finished *Mb matching linked bressiel
We are so certain you will he delighted end sekslied with This "Slim -line"
Chronograph Mal in addition to the One leer Warranty we are altering a
Ilday money back guarenlee yea are not entirely Wished.

ONLY £16.50 E1.00 p/p Ins. Send cheque/P.O. or
order vie Barclay/Access credit card today under our Special
14 -day TrW Oiler.

04.09111

*TEXAS T158 with Applied Statistics 480.00
*TEXAS 1159 with PC 1 00C and Applied Statistics E306.00

 SPRING SALE
TEXAS T159 Calculator (complete as manufacturer's spec
master module, charger, etc PLUS statistics module and
extra set of 40 Blank Prog Cards with wallet, etc.

ONLY 21110

027.50
029.50
093.00
E64.00
050.00
073.50

*HP 1E (New Sci replaces HP2 1) 035.00
HP6 7A IC Prog 224 Steps 26 Mem) E257.75
*HP97A (Fully prog with Printer) 0422.130
CASIO A02000 (updated AC11000 Cal 3 -Way Stopwatch Alarm

plus Date Calendar) £22.00
CASIO F%3100 (LCD Sc. Std / DP/ Rec ) £22.50
CASIO FX8000 (as above + Stop Watch / Alarm) 227.73
*CASIO FX202P 1127 Step Sci Props Con Mem? E34.110
CASIO FX501P (Sci. LCD display Frog 128 Steps 1 I Mem)

E46.00
CASIO FX5O1P )Sci LCD display Ping 256 Steps 22 Morn

E64.00
CASIO Prog Ada ter-Progrs to be recorded on to standard

cassette recorders for replay on to Casio FX501P/FX502P at
later stage E23.043

*CBM 9190R (as 41908 but with 9 memories)
*CBM Pro 100 (72 Step Frog)
*HP 29C (as 19C but no Printer)
*HP33E (8 mem Pro Sci /Ste)
*HP32E (Advanced Sci with Statistics)
*HP27 (10 Mem Sc, Fin /Stet)

THE COMMODORE PET COMPUTER
with 8K bytes RAM 2001-8

A complete personal computer that
operates anywhere by simply plugging

into Main supply Allows communications
directly from BASIC to IEEE - 488 standard devices -

Cassette, Video Display Unit and
Keyboard built into PET

Fully guaranteed Warranty by CBM
complete Only E1550

PET 2001-15N E1175

NOW ITS YOU AGAINST 'COMPUTERS'
DORRIS the most advanced chess computer yet Borros is
ideal for learning and improving your chess game from
beginner to master Borns can play against himself. has
Alpha -Numeric prompting to help improve play and by simple
switching you have facility to follow 8orros s thinking while he
analyses position before making a move Walnut case.
wooden chessmen board mains adaptor etc E1114.50
CHESS CHALLENGER AO' (10 Levels of beginner to
master) E142.50
CHESS CHALLENGER '7' (7 Levels of game) MAO

*FREE Mains/Charger included.
GOODS FULLY GUARANTEED PRICES EXCLUDE VAT (ADD 496)

BUT INC P&P CHEQUE WITH ORDER
Company/ Hospital and Government orders accepted by phone

Barclaycard /Vise /Access accepted by phone

Tel. 01-455 9823
EXPORT ORDERS WELCOMED

Air freight 'Au Post Delivery
Quotakons on request Payments via Letter or Credit /Int

Money Order /Credit Card etc

MOUNTAINDENE
22 Cowper St., London, EC2
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Green  an
Greenbeink Electronics

(Dept T7E) 92 New Chester Road, New Ferry
Wirral, Merseyside 162 5AG

(Tad: 051445 3391)

C M 0

TERMS. VAT. C.W.O. Cheques etc payable to Greenbans Electronics. Add VAT to
all prices al 8'. except where staled otherwise. Post et.. UK 25p 1+2p VAT =
27p1 per order. Export. MO VAT but add 25p 1E1101. 75p [Europe( and E2.50

elsewhere.
1Polys. universities. govt. lapis . etc can telephone their orders for immediate

despatch on account"

Mss cut prices for Amateur Users and Export. Note industrial users - quantity
prices available. Mostly Motorola. RCA

40E6 15p 4042 75p 4089 £1.50
4001 17p 4043 94p 4093 63p
4162 17p 4044 90p 4094 01.90
4006 E1.05 4045 £0.45 4095 01.05
4007 lap 4046 (1.20 4036 01.05

40124 87p 4047 SIP 4097 03.72

4009 505 4048 5ap 4098 ELIO
4010 50p 4049 /Sp 4099 E1.45

4011 18p 4050 414 40361 N/S

4012 Illp 1051 72p 40100 0250
4013 42p 4052 72p 40101 01.61

4014 86p 4053 72p 40102 02.12
4015 89p 1054 01.10 40103 E2.I 2

4015 45p 1855 01.21 40104 01.09
4017 lip 4056 EI.34 40105 01.06
4018 Sfp 4057 E25.70 40106 61p
4019 4ip 4059 E4.10 40107 61Ip

41320 99p 1660 EI.15 40108 (536
4021 lop 4061 E15.67 40109 01.02
4622 1611 40621 E10.00 49181 0139
4023 20p 4063 01.09 40182 (1.411

4024 4064 N/S 40142 ELIO
4025 tip 4165 N/S 40193 01.40
4929 ELIO 1066 57p 40194 (1.16
4027 459 4067 (3.10 40257 EI.41
4028 81 p 4168 22p 4160 (I.05
4029 99p 4069 4161 CLOS

4830 58p 4070 23p 4162 01.08
4031 02.05 41371 2tp 4163 01.0/1

4032 01.00 4072 2tp 4174 CLOS

4033 01.45 4073 2Ip 4175 994
4034 01.96 4075 23p 4144 E1.06

41335 EI.11 4076 65p 4408 E6.59
4036 E2.45 4077 23p 4409 E6.59

4031 (IAN 4076 2Ip 4410 0573
4038 ELM 4001 20p 4411 09.51
4039 0245 4662 2Ip 44103 E9.43

4040 01.05 4065 749 44151 E7.50
4041 ItOp 4066 73p 4415F N/S

747 740E3 01.29 740164 E1.04

74085 01.29 140165 E1.04

74700 24p 74086 649 740173 10p
141302 24p 14039 04.38 740174 E1.01

74704 24p 74790 85p 74E175 flOp

74708 24p 14793 650 740192 (1,10
74010 24p 74745 E1.04 140193 ELIO
74714 01.81 747107 01.22 74E195 E1.04
74720 24p 747150 (4.12 7402110 E6.71
7400 24p 747151 E2.41 740221 E1.36

74732 245 110154 E3.67 740373 01.73
74742 92p 740157 (2_20 740374 01.73
74748 El 31 740160 01.10 740901 54p
14773 54p 740161 01.10 740902 54p
74074 96P 740162 E1.10 747903 54p
74015 74E163 E1.10 747904 54p

VIDEO\
011111136 UNE £1.36 In
nee Modulator 02.50
1+12',.. VAR
181231 UHF 001 .36 Vision
Medeleter aide haeihneth
Iter cometers etc3 Ed 70
1-08..1111

4419 (2.61
4422 05.00
4431 TBA
1433 011.32
4435 07.93
1441 L11.513
4450 02.67
4451 02.67
4452 NIA
4461 02.11
4462 (2.42
4490P E6.54
4491NP £3.40
45013 E5.56
4501 17p
4502 910

45133 69p
4505 C5.71

4506 5Ip
4501 55p
4508 C2.48
4510 999
4511 71 .30
4512 81P
4514 C2.65
4515 £2.99
1516 E1.01
4517 03.52
4518 01.02
4519 51p
4520 CEOS
4521 ETU
4522 (1.01
4524 N/S
4526 ELM
4527 El 32
4528 99p
4529 C1.14
4530 855

4531

4532
4534
1536
45371
4538
4539
4541

4543
4549
4552
4553
4554
4555
4556
4551
4558

4559
4560
4561

4562

4566
4568
4569
4572
4580
4581

45132

4583

45(14

4585
4595
4597

4590
4599
4700

CI.45
01.27
05.13
£3.69

01123
0125

9Ip
01.14
01.59
(3.69

010.55
03.87
01.19

71p
71p

01.14
0169
(1.54

659
05.33
EI.59
02.38
(2.57

25p
05.74
0262

511p

76p
43p

01.01
01.29
02.32
02.65
E6.95

1.75

47685 C7.25 /47425 £4.84
40105 54p 140927 1414
47967 54p 747928 [4 .84
40906 96p 740929 Ell 93
40209 E 1 .63 140943 7811

40910 £6.711 80095 54p
10911 E7.13 80096 61p
47912 07.13 80097 54p
4914 01.41 80798 61p
4015 £1.10 52019 £4.13
409111 01.06 88029 01.93

40921 011.13 88C30 01.93
4922 (3.66
40923 (3.73
40924 TBA
47925 E4.114

NEW SWITCH
MODE PSUs
AC 522I8 5v/104 remote 013.25
AC 82217 5v.34. 126/111 (711.90
AC 92215 ea 8221 bet else -541A

E04.30
Typically 70'. enici0et Dims

4" x IT." x2 -

MICROPROCESSORS
(0117901 COMPUTER

BOARDS
110 x 203 am hbreglese.
will geld pined eele con
rector Designed tor a

range el MPUs 29) SC/MP
etc

SC MP Prolobeerl 05.95
7130 CPU card E4.95
V011 A sal E4.95
VDU el 04.95
YOU '1 three 05.95
EPSOM Programmer
127081] 0595
4 PROM heard (5204,)

05.95
88 PROM board 127019 .

E5.115

25 RAM Muni 1210211 111-
05.95

Bk RAM board 121140 IK.
8K E5.95
TAPE interlese 24.95
PSU 5v .+12v. - 12v boot

04.95
1111 5v -12v Petard £4 95

Bertha 111111111 ON regain

101115,3 to he amussoce9

280
210 CPU'S .11/01
2804 CPU 101114/1

280-CTC

280-P10

(11.95
017.95

(7.95
07,95

SC/MP II RAM I/O
SC/MP 11148110
IRS 8154 RAM I 0 07.75

5800 MPU

6802 MPU
6810 (128 x 8 RAM
68410 1128 x 6 RAM)
6020, 6021 PIA
5650 ACIA

106080. 89AP
6502

5502
6520 PIA

CMOS
COSAUL 1802
671451:04 179

06.55
C9.95
[2.97
C3.75
03.96
03.01
(2.64

012.00
E6.22

El 3.95
05.56

IROSTEK YOU BOARD
TYPE trA01 2 16 liee e 14

cunclrs. cursor. upper
liner cm needs 20mA

lelerteco keytnierd pair
topic all TV retailer.
Bete tree on r ,,,,, I

0125.00

DP 8350 CBE Sererchip
41-51013 01 1602
AY -5-1013A

AY -3-1014A

AY -3-1015
DYNAMICS

IN 4021 4K 250sS 03.50
fla 4116 I6K 250nS 0.75
MK 4816 a x 8 130.52

UV ERASABLES
5204'4X[8 07.50
2708 IK x 8 E7.50
2716 2K x 8 single 5r 025.28

CRT ControNer: DARTS
Thompson CSF SF 196366

E I 1.50
033.81
E4.00
04.70
C5.60
£5.60

51114146110
41( MIll le 4 x 2108 155
11181.-111M le 4 e 2798 E55
11156(1 014.115

ET18116 2 E14.95
K118116 E14.95
11108114 607 E13.70
11173116 NM 11 x 27081 E19.95
SC/MP Uolloes It a 27001

(19.00
CHAR. GEM. KEYBOARD

ENCODER
MCI 6571/6575/6576 (9.95
MCI 66766 0975
MK 5302 015.29
10-12513151 Uppercase] £6.95
0M1671 CAI r8WF E I 4.27

81.54376 09.75

UV PROM ERASER
P90500012 E63.63

STATICS (Mostly 450nS(
2101-256 x 4 C2.25
21102-1K x 1 01.20
2111-256 x 4 01.75
2112-256 x 4 E2.25
2114-1K a 4 (5.50
4118-IK c 812708 Campalttlel

01150
INTERFACE

811895'6/1/8 [1.25
75411 EFO driver 50p
75442 92p
211425 03.95
8726 28 E2.64

VOLTAGE
REGULATORS

7805 75p
7905 LIM
7812 97p
7912 El 08
LM 323X E5.61

QUARTZ'
727111114

maw
®0W
1840 010
?DEO I*
NUNS
2G2144 0047

3011 616
312.5K/17
455.0 Ott
10E0 1111:

1.001 Mk
.110 11111:

11432 MO
2_260 Et
2007152111
2.4575 Ilk
2_503 Ilk
2_56250 et
3.003 NW
3.7761191
157954510a
486Mt
4 03211N7

4136 111
(191304 fat
1.433619 046
/MI We
4100 lilt
4.915 lab
5.093 Mt
50611 Metz
5120 Et
5145 Mb
5030 IOU
1144 Mt
6.40 046
6.553613017
7003 Mt

12411917

7.6101642

1.164321/4
1001046
1.31I10 Mt
8.167237 NM
9.375 MO
1100 alb
10.003 let
10245 late
11700 MU
1592 Mt
11.000 Mt
1286196
14.31518 Mb

11011 1141

1186 Nig
18.432 Mb
MOM PE
20.1131046

21 1134 MHz
27 648 Mb
38406 Mt
WOO 111111

1011.1011Mt
HUM INT

023
ULM
E312
012
0312
13.112
(312
2112
ECMfin
(162
(312
1312
£312
E3.21
13.62
E312
E162
4312
423
01.85

L2.111

E3.23
0313
1323
01.23
0.3
(313
E.3.21
013
£123
(313
11.23
0.23
L3.23
1323
E323
E123
E3.23
1E323
E313
(323
1.323
1.323
13.111
1312tin
0323
03.23
0.52
C312
Eta
023
0.62
E323
E323
(312
4323
E323
(182
(123
1.3.23
E1.23
E3.23

YEROBOARD
0.1" Pitch with copper

strips
2'r" .0 I" Mack at 51 74p
211" x 3N" 53p
2'11"05" 62p
21k" 417" E 1.86

34"x344" 62p
34"x5" 69p
34" x 17" E2.40
4.7" x 17.91' 03.14

MI" Plainboard
pm stnps1

31."x24. 38p
310"x5" 59p
310"x17.0" EI.56
Terminal plat L1.50/500
V Q DIP board 1I.17
DIP erealesare (2.91
Spot lace caner 93p
H murk.. NM (0.21

SOLDERCON PINS
193 50p 1000 LIM

OIL SOCKETS
8/14'16 me

10p/I2p/13p
18 in,z2 pal

18p/20p/25p
24,28/40 pie

30p/40p/511p

TWER ICs
555/556 2110/410

OP -AMPS
(Al Mini dries)

CA 31300 84p
CA 3140E 35p
IA 741 (Texas( 22p
6x741 (Texael C1.00

4 DIGIT LED DISPLAY
Meltipleset common

cathode emu polity.
NSB 3881 10.3'1 (4.25
456 5681 10.51 05.75

¶110680. 0191a1 Clock
Casa. 56x131 x71.5 mm
with red acrylic window.
Case colour weds E2.50

LED DISPLAYS
1104E/707E B59
01 727E/72/1 £2.00
01-747E/750E L1.10
188 500/560 01.21

1./QUI0 CRYSTAL
DISPLAY

4 x0.5" agile 4a pie OIL
(8.95

CLOCK CHIPS
AY 5-1224A 02.60
MK 50253 05.50
MX 511362,513366 E6.56
MC 14440/1.701 E9.95

SIX DECADE
COUNTERS

MK 50395:8 7 08.75
OAK 50398 9 06.20

.9...1:A Mu Isi Ilies
AT

II eat. books
elelact In Ms SAT. For books

we Terms' at top of pegs.
Illerlace 0414 ONO 1114644411 02.75
Bala Aceeisdiee Olelimall 02.50
0650 pay. COSMOS Databeelt (ICAI 04.95
CMOS Oatabook Rational] 02.95
A Guide to SC/MP Programming' by Dr Drury aemitreal

E3.75.
A Guide to Kiting (Seminal'

E47.5ASC ,MP Technical Oescriptlan I lationall
MN. Retereece &We INakenall E3.45
us pap Ina ler If 4118 25p
161444 14t4 tar NS 8154 IISF IlAt 6501 (Malionall 50p
20 -page tate to SC MP II platamull 50p
COP 1802 Mal (Her Meaual IR ..11 E4.50
fixed Past Binary Arithmetic Psalm., ler COSMIC 14.50
floelme Petal Arithmetic Runlet tor COSMAC thongs ex
Pedal] (4.50
EASING 11111 Guide MCA( 75p
MOSTEK Memory and Deus.* s Guide. includes applications
and PCB Inyoets he liy113.11C IINNIOIIIIS (2.20
SC/MP Microprocessor Spells:Mons Handbook allionall

E3.75
Understieding C605 1E1741 E150
SC 'MP Microprocessor hum ry lvatmern E6.913

COSMOS Pocket Solochee 6eide IRCAI 25p
COSMOS 0191a0 leteereled Cireeits IRCAI 75p

SPECIAL, Z80 DATA PAO( E14.95
A set of 161 lalloming 5 1111 data menials and all the
relelod data we caa tied of i Mires! la the 200 user

Apromiale vringat I 75kg

510 -pale 280 01U lecheicillAseuel
c10-parge 280-CTC PrOalld Speohcalion
c25 -page 280-PIO Technical Mamie(
c20 plie 280 Preeremmeig Passel
c25.pege 208 More Referees, Missal

74LS
74E500

74E501

741502

741503
741504
141505

76.5013

141509

741510
741511

741512
I)IS(3
741514
141315

76520
741121

44:741.526

14p
14p
lip
16p
16p
20p
12p
rip
20p
22p
23p
109
759
30p
200
22p

1
741527
76328
741330

741332
741533

741331
74(038
711.3413

741512
741347
14(548
741S49
741551

741554
74E555

741563
741573

741374
741575

26p
48p
22p
27p
39p
39p
39p

230
960
90p

E1.20
(1.20

24p
28p
30p

E1.50
46p
4Ip
400

741576 400
741378 40p
741113 (1.15
741385 E1.10

741.366 430
741390 MP
74E591 E1.04
74E592 119p

141593 89p

747595 E1.16
741596 01.16
7415107 44p
74E5109 55p
74E5112 55p
7413113 MP
7413114 50p
7415122 70P
1415123 70p
74E3124 Et .60

7415125 60p
7415129 60p
7415132 95p
7415136 55p
74151313 85p
7415139 85p
7415145 E1.04

7415147 01 .70
7413148 01.73
74LS151 96p
7413153 76p
7413154 01.70
7455155 96p
765156 96p
167157 76p
7415158 96p
1415160 01.28
14E5161 96p
7415162 71.311

7145163 ELM
743161 E1.14
743165 75p
741.5166 22.11
7413170 (1
2105173 L1.05
7411174 01.06
7413175 (1.10
74LSIBI (191
7415113 (2.95
7413190 (1.40
74E5191 EI.40
765192 CI.30
7415193 £1.30
7411194 1I.66
7415196 01.36
7415196 01.00
7415197 EI.40
1415221 96p

7410240
7410241
74E5242

7415243
7415244

7415245
7415247

7415248
7415249
7410251

74E5253

763257
14E5258
765259
7410261
1415296
7415273

1415275
141.5219

02.36
0212
£2.32
02.32
01.70
E2.70
ELIO
11.90

E1.34
01.42
ELIO
ELM
E110
1.4.50

52p
£2.44
£2.50

66p

74E5283
7413290
1415293
7415295
741529/3

7415324

713325
743325
11/0327
740347
7413341
7413352
7413353
7413365
7415366
7415367
74E5368

7415373
74E5374

E1.112

01.24
E1.21
L'.115
VAS
4240
ELIO
22.14
E2'.1111

01.41
47.56
E221
E2.211

(55p
45,
15,

01.50
Eb 95

1460375 E1.60
74E5377 E.2.12
74E53713 El 60
7415379 02.15
7415344 86p
74/5386 86p
7417390 (2.30
7415393 E230
7415395 72.18
7415396 72.I5
7415398 12.76
7415399 E2.30
7415445 EI.50
74E5441 01.44
7415490 4.80
74E5668 (1.02
74E0669 ' E1.82
1445670 E248
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PROJECT

MOTOR
SPEED CONTROLLER
A sophisticated unit that allows control of model electric motor speed and direction
via a single radio control channel. The unit can supply peak currents up to 10 amps.

THIS DEVICE lets you use a single
channel of your radio control system
to control both the speed and
direction of an electric model motor.
The unit has been designed
specifically to control the drive motor
of our 1 / 16th scale Tamiya Leopard
tank4 but can in fact be used to
control any 4V5 to 8V DC electric
motor that draws peak current below
10 amps. The unit is ideal for use in
model boats and large-scale land
vehicles, and costs only a fraction of
the price of equivalent commercial
units.

The unit derives it's control
signals from one of the output
channels of a radio control decoder.
It accepts standard positive or
negative decoder pulses, which have
widths variable over the 1 mS to 2
mS range, and is designed to work
with systems having fixed frame (or
frame repeat) periods of
approximately 20 mS. The Strato
4+2 system, published in the May
and June editions of ETI, can be used
with the controller.

The controller circuit incorporates
only two pre-set pots. One of these is
a 'set null point' control, and can be
used to set the motor speed to zero in
.any desired position of the
transmitter joystick control. The other
pre-set is used to set the maximum
speed of the motor.

The two pre-sets can be used to
give a variety of operating modes. If
they are adjusted so that the null
point occurs at the centre of the joy
stick travel, the motor will have
identical maximum speeds in forward
and reverse. If the null is set to occur
towards the 'low' end of the joy stick
travel, the motor will have a high
maximum forward speed and a low
maximum reverse speed.

Construction And Use
The unit is assembled on two PCB's.
Board 1 holds all the logic, timing
components, and the two pre-set
pots, and board 2 holds the power
driver transistors and the relay.
Construction of board 1 should
present few problems: note,
however, that no provision is made
on the PCB for decoupling capacitor
C8, since we hooked this component
into the wiring harness on our
prototype unit.

Note when constructing board 2
that power transistor Q4 can either
be mounted directly on the board in
low- to medium -power applications,
or can be mounted externally on a
suitable heat sink (such as a vehicle
chassis, etc) in high power
applications. The relay used on this
board is a 6 volt two pole changeover
type with a coil resistance of 70R
(see Buylines).

When construction is complete,
the two boards can be mounted in
the model, preferably as far away
from interference -generating motors
and servos as possible. Board 1 is
powered from the radio control
decoder supply lines. The signals
from the selected output channel of
the decoder are fed to either the
positive pulses or negative pulses
input leads of board 1, depending on
the pulse polarity of the particular
decoder that is used.

Board 2 is powered from the
motor supply leads. Note that the OV
line of the motor supply must be
made common with the OV line of
the decoder. Also note that one lead
must be connected between R6 on
board 2 and pin 4 of ICI on board 1,
and another lead must be connected
between R12 on board 2 and Q1
collector on board 1.
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+40 TO +6V SUPPLY
FROM DECODER

O

0
-V. INPUT
PULSES FROM
DECODER

+1/4 INPUT
PULSES FROM
DECODER

OV
FROM
DECODER

NOTES
ICI IS CD4001
IC2 IS CD4011
ICS, IC4 ARE NE555
DI IS 13C182L
02 IS 8C2121
OS IS SFY50
06 IS TIP33A
DI, DI ARE IN/148
D3 IS IN4001
D4 IS 166401

Fig 1. Full circuit diagram for the radio control motor speed
controller. The connections for the power type Q4 are shown.

04

+4 V5 TO 'IV
FROM MOTOR POWER SUPPLY

012
"OR

OV FROM
0 MOTOR POWER

SUPPLY

The input pulses from one channel of
the decoder, which have widths that
are variable between lmS and 2mS, are
fed to either pin 1 or IC2a (negative
input pulses) or to pins 12 and 13 of
IC la (positive input pulses), and appear
in positive -going form at the output of
IC2a. This positive -going pulse is fed
directly to pin 12 of IC2b, and is fed in
inverted form to pin 5 of IC2c: the
inverted pulse is also used to trigger
reference -pulse generator 1C3 via Cl.
This reference pulse has a nominal
width of 1.5mS, which equals the
mid -band width of the input pulses
from the decoder.

The positive -going reference pulse is
fed directly to pin 6 of IC2c, where it is
compared with the negative -going
version of the input pulse on pin 5. The
action of IC2c is such that its output is
normally high, but switches low for a
period equal to the difference between
the reference and input pulse widths
only when the input pulse duration is
less than that of the 1.5mS reference
pulse. This negative -going output
pulse, which has a width that is
variable between zero and a nominal
0.5mS, is used to rapidly discharge C4
via DI and thus cause the output of
IC ld to switch high and drive relay
RLA on via Q1 and R6. This relay,
which dictates the direction (forward
or reverse) of the motor that is being
controlled, is thus off when the input

HOW IT WORKS
pulses are greater than 1.5mS
(nominal), and on when the input
pulses are less than 1.5mS.

The 1.5mS reference pulse of IC3 is
inverted by IC lc and fed to pin 13 of
IC2b, where it is compared with the
positive -going version of the input
pulse from the decoder. The action of
IC2b is such that it's output is normally
high, but switches low for a period
equal to the difference between the
reference and input pulse widths only
when the input pulse duration is
greater than that of the 1.5mS
reference pulse. This negative -going
pulse, which also has a width that is
variable between zero and a nominal
0.5mS, is fed to pin 9 of IC2d.

Thus, a negative -going pulse appears
on pin 9 of IC2d if the decoder pulse is
greater than 1.5mS, or on pin 8 of IC2d
if the decoder pulse is less than 1.5mS.
Consequently, IC2d generates a
positive -going output pulse that has a
width that varies from zero on a 1.5mS
decoder input pulse to 0.5mS on a lmS
or 2mS input pulse.

This pulse is fed, via D2, to a
pulse -expander circuit designed around
IC4, which expands the pulse width by
a factor of about 40. The resulting
expanded pulse is passed on to the
external motor via transistors Q2 to Q4
and the contacts of the relay, and is
used to give pulse -width or variable

mark/space-ratio control of the motor
speed. Diode D4 is used to damp motor
back-EMF, and lamp LP1 is used to
minimise the effects of
interference -generating current surges.

In practice, RV1 is used to adjust the
width of the reference pulse (nominally
1.5mS) so that the motor speed is zero
when the transmitter joy -stick control
is in its central or null position, and
RV2 is used to adjust the expansion
factor of the pulse expander circuit and
thus pre-set the maximum speed of the
motor when the transmitter control is
in its 'maximum' position.

BUYLINES
The relay is the only component
that calls for comment here. It is a
6 Volt 2 -pole changeover type with
a coil resistance of 70R, and is
available from Greenweld, 443
Millbrook Road, Southampton,
SO1 OHX. The price is £3.30, in-
cluding postage and the usual ex-
tras.
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PROJECT:Speed Controller

TO MOTOR

LP1

PIN 4 IC1

Q2 COLLECTOR

OV FROM
MOTOR SUPPLY

And this is how the boards should look
once you've built them up. Check very
carefully before switching on.

+V e FROM MOTOR SUPPLY

1-"' TO MOTOR

LP1 +V e

Above left and almost absolutely right are
the component overlays for the speed
controller.

PARTS LIST
RESISTORS (all 1/4w 5%)

R1, 2 47k
R3, 7 11 4k7
R4 100k
R5 2M2
R6 10 2k7
R8 220k
R9 10k
R12 470R
R13, 14 12R 1W

CAPACITORS
Cl, 2, 3 10n polyester
C4, 5, 6, 7 100n polyester
C8 100u 25V electrolytic

SEMICONDUCTORS
IC1 4001
IC2 4011
IC3 4 555

Q1 BC182L
Q2 BC212L
Q3 BFY50
Q4 TIP33A

D1, 2 IN4148
D3 4001
D4 IN5401

Relay = 6V, 2 -pole changeover type. Coil
resistance 7OR

POSITIVE
PULSES

OV R12

NEGATIVE
PULSES

+ve
FROM
DECODER

What A Turn On
When installation is complete, turn
on all power switches, check that the
unit functions correctly, and then
adjust pre-set pots RV1 and RV2 for
the required operation. To set RV1,
move the transmitter joy stick to the
required 'null' position, and then
adjust RV1 for zero motor speed:
under this condition the relay should
be on the verge of switching between
the on and off states. Next, move The
transmitter joy stick fully forward,
and adjust RV2 for the desired
maximum motor speed. The setting
up procedure is then complete.

Finally, note that the operation of
the motor speed controller can be
adversely affected by electrical
interference from motors, etc. All
motors in the model must therefore
be adequately suppressed. A 100n
disc ceramic connected directly
across the motor terminals works
pretty well in most cases. E71
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TAMTRONIK LTD. (DEPT. ETI)
217 TOLL END ROAD, TIPTON
WEST MIDLANDS DY4 OHW TEL. 021-557 9144

Sep 77 'Graphic Equaliser
Sep. 77 'Graphic Equaliser P.S.0
Oct. 77 Watchdog
Oct. 77 Watchdog P.S.U.
Aug. 77 'Sweep Oscillator
Sep. 77 'Stereo Simulator
Dec 77 'Freezer Alarm
Nov. 76 'General Purpose Preamp
Jul. 77 GSA Monitor
Apr. 77 'Burglar Alarm
Feb. 77 'Bench Amplifier
Nov. 77 To -meander
Mar. 77 '50 watt High Power Amp
Mar. 77 '100 wan High Power Amp
Mar. 77 'High Power Amp P.S.U.
Oct. 77 'Digital Thermometer
Feb. 77 'LED Dice

'Active Crossover (2 pubs)
'Marker Generator

Nov. 77 'Skeet
'Flash Tngger
'Disco Light Show
'Pink Noise Generator

Nov. 76 541 Train Controller
Jan. 77 444 5 wan Stereo (2 pubs)
Feb 77 448 Disco Mixer
Dec. 77 Clock B.
Jan. 78 House Alarm A

House Alarm B.
Feb. 78 Metal Locator Mk. II
March 78 Frequency Shift P.S.U.

Frequency Shifter
L.C.D. Meter
Light Dimmer

Apr. 78 Gas Monitor
May 78 Star Trek Radio

Stars & Dots
June 78 Spectrum Analyser (2 pubs)

Wein Oscillator
Torch Finder
Temperature Meter

Aug 78 Etiwet Plant Waterer
Sept. 78 Cross Hatch Generator

Stac Timer
Wheel of Fortune

Oct. 78 Complex Sound Generator
R.F. Power Meter
Power Bulge
Telephone Bell Extender

Oct 78 Proximity Switch
Feb. 78 Ultra Sonic Receiver
Feb. 78 Ultra Sonic Transmitter
Nov. 78 Cuts Cassette Interlace

Audio Oscillator (2 pubs)
Dec. 78 Car Alarm (2 pubs)

Wine Temperature Meter
Curve Tracer
Eprom Programmer
Eprom Programmer P.S.U.

Jan. 78 Car Tachometer
Digital Module A & B (2 pubs)
Digital Dial (ExclvT039)
Log Convener

Feb 79 Tape Slide Synchroniser
Tape Noise Limner
Light Activated Tachometer

Mar. 79 Headlight Delay
Logic Trigger
Stage Dimmer Control Module
Stage Dimmer Module 10 amp
Stage Dimmer Module 20 amp
Audio Power Meter

Apl 79 Clock Eliminator
Wnd speed indicator
Guitar effect unit

May 79 Double Die
Headphone amp
Car immobiliser
Ambush 13 pcbal

June 79 Tuner Amp
Mains speaker
Accentuated beat metronome

601 2.50 23.75 BFGH
602 90 2.50 BFG
604 1.20 21.95 BEGHL
605 1.10 7.45 BEH
606 4.00 41.95 BFGHL
607 1.05 6.95 BEGHL
608 .85 8.45 BFHL
609 1.00 4.85 BEG
612 1.10 19.75 BEGHL
613 1.10 10.85 BEGH
615 1.15 13.20 BEGHL
617 2.55 27.35 BEGHL
618 2.10 9.75 BE
619 2.10 12.80 BE
620 1.65 8.70 BEJ
621 1.70 21.85 BFGHL
624 .90 7.10 BEGHL
625 3.30 15.30 BFGHL
626 1.20 8.40 BEGHL
627 2.55 21.90 BEGHL
628 1.10 6.25 BEGJ
629. 4.25 25.95 BFGJ
630 1.05 4.30 BEL
T001 1.35 18.85 BEHL
TO02 3.10 26.95 BECK
T003 2.35 19.40 BEJ
T004 3.30 16.75 BE
1005 3.20 30.50 BEHM
T006 1.50 5.50 BE
T007 1 60 22.60 BEHL
1008 1.10 5.95 BE
T009 2.50 24.95 BEL
TO10 1.60 27.95 BEG
TO11 90 8.60 BEH
T012 1.40 15.95 BEHL
1013 1.55 9.80 BFH
T014 3.00 T.B.A. BEHL
1015 13.90 76.95 CEHM
1016 1.45 17.20 BEHL
1018 75 2.40 BE
1019 1.60 27.70 BEG
T020 1.30 6.10 BEN
0021 2.10 14.95 BEGHL
1022 3.00 27.45 BEJL
T023 1.55 9.80 BEHL
0024 3.95 25.75 BEH
T025 1.60 15.30 BEHL
T026 .85 3.65 BEHL
1027 I 25 11.40 BEHL
1028 2.30 15.35 BEGH
1029 1.00 10.75 BEH
T030 90 5.65 BEH
T031 2.70 14.95 BEH
0032 4.60 39.95 BEHL
1033 2.50 6.95 BEJ
1034 1.30 _
1035 1.20 10.95 BEHL
T036 2.65 23.35 BEH
1037 1.70 6.25 BE
1038 2.50 12.20 BF
1039 2.55 21.55 BE
1040 1.40 8.90 BE
1041 3.60 26.75 BE
T042 2.30 20.95 BEHL
1043 80 3.70 BEHL
T044 2.65 35.85 BEN
T045 75 6.75 BEHL
1046 2.70 18.95 BEH
1047 2.95 47.95 TBA
1048 &30 28.30 BEH
1049 6.30 27.05 EIFJ

1050 3.45 72.45 BEH
1051 455 49.95 BEHL
T052 3.40 27.40 BEH
1053 1.20 11.69 BEGHL
T054 1.65 14.95 BEHM
1055 2.75 23.30 BEHL
1056 I 20 7.95 BEH
1057 8.65 TBA
1058 IBA TBA
1059 .90 5.45 BEGHL
1061 2.10 15.95 BEGHL

PRINTED CIRCUIT BOARDS and

KITS FOR ETI PROJECTS
ADDITIONAL PRINTED CIRCUIT BOARDS

Pcbs are available for all projects from September 1976 (except where copyright
restrictions exist).

1976 June Digital Freq. Meter
Mar Audio Level Meter 1.60 (Set 4) 5.35
May Audio Exp/Compressor 4.70 Bass Enhancer 3.15
Sep. 560 ABC VDU (Set 3) 7.55 Jul 081 Tachometer 85

710 2m Power Amp 1.50 Micro Amplifier .85
Oct. 241 Double Dice 2.10 Aar, Alarm .80

252 1-2 Hour Timer 1.10 Aug. Moisture Indicator 1.20
152AB TV Pattem Gen Bongos 1.15
(Set 2) 3.80 Egg Timer 1.10

Nov. 543AB STD Timer Sep. Loud Hailer 1.10
(Set 2) 3.10 Continuity Tester .90

Dec 544 Heart Rate Monitor 1.65 Oct. Spirit Level 1.45
447 Audio Phaser 2.15 3 Channel Tone Control 1.00
446 Audio Limiter 1.85 Nov. Clock A 1.80

Rev. Monitor 1.65
1977 Elect CMOS Switched Pre Amp
Jan. 570 Reaction Tester 2.25 Set 2) 5.10

549 Metal locator 125 To- 132 Experimenters P.5 1.30
Patch Detector 1.55 morrow 555 Timer pcb 0.90
Heads or Tails .80 1978

Feb. 448A Headphone Amp .85 Jan. Hammer Throw (Set 3) 7.45
449 Balanced Pre -Amp .95 Race Trtick 2.00
449A VU Meter 1.15 Feb. Au. Beat Metronome 1.05
Door Bell 1 50 Porch Light 1.20

Mar. 155 ABCD Digital Voltmeter 586 Shutter Timer 2 00
(Set 4) 6.10 Mar. RMS Meter 1.60
Drill Controller 1.05 Line Follower 1.05
Function Generator 1.25 Apr. Rain Alarm 1.60
Temperature Alarm May Electronic Ignition 1.50
(Set 2) 1.75 Helping Hand (Set 2) 3.25'

Apr. Fma .85 1979
630 Hex Display 1.00 Jan. Digital Module A 1.55P S.U. .85 Digital Module B 1.00804 TV Game 2 30 Digital Module C 1.05May Metronome (Simple) 080 Feb. VCT 1.70
Inject Tracer 1 00 Twonky 2.55

SYSTEM 68

631 3.35
Mainframe PSU 1.45
VDU A 4.50
VDU B 4.30
CPU 3.80
TTY 3.70
Cuts & 4K Ram 3.80

KITS WITH A PROFESSIONAL FINISH

SPECTRUM
ANALYSER

June 78 ReL,T015
Indeed= 2 x Pete with camponent
sc 000000 layout. Components.
switches, Bectret Increplitiee. etc.
Screen printed End Plate. Screen
printed Casa
Price iodides VAT & PAP E76.95

HOUSE ALARM
Jan. '78 Ref. 7005/6
Control Gavle for complete house
protection.
Kit includes Vero '4' range brushed
aluminium instrument use with black
front panel scree printed.
Price warden VAT & PAP E36

KEY TO KIT CONTENTS

A.
8.
C.

D.
E.

G

H.

K.

L.

M.
N
P.

Printed Circuit Boerd(s)
With Screen printed component layout.
fag strip.
All Resistors, potentiometers, capacitors.
semi -conductors.
As E but with exclusions. Please ask for details.
Dil and/or transistor sockets and/or soldercon

Hardware includes switches, knobs, lamps and
holders, fuses and holders, plugs and sockets.
microphones. transformers. speakers, meters.
relays, terminal blocks. battery connectors. etc.
BUT excludes nuts, bolts, washers, connecting
wire, banenes and special miscellaneous items.
As H but with exclusions. Please ask for details.
As H but including connecting wire.
Suitable case(s).
Suitable case with screen printed facie.
Full kit to magazine specified standards.
Kit with professional finish - incorporating all
prime features including screen printed pcb and
case where appropriate

SPECIAL OFFERS
mains PSU 3v/6,4/9v/I2v DC 3013168

Suitable for calculators. TV Games. etc. E 2 99
100 x rezistors 30p
4x NE 555 E1.00

Pcbs and kits railablo from TAMTRONIK LTD.
lor projects from HOBBY ELECTRONICS MO
EVERYDAY ELECTRONICS. Send sae for free
catalegue. Please quote project eel kit
*mica lumber when details of a specitic kit
are required. sae.

Tmetronik ltd. reserves the right to change kid
colon without notice to incorporate current
leldllicatioes or to nuke valid subilitutions for
limpwarily unwell abie components.
The Milord,' ol kits advertised can he supplied
tom stock. bewevor please allow 21 drys
delivery sine demand on lay kit is unpredict-
able.

Kits can be supplied excluding pcb and/or case. Send sae for Minimum order 110,1t OW shop at Telephone or Letter
details naming kit and kit reference and free catalogue. £3 please 32 Market Place

Trade and Educational enquiries welcome Prices include VAT Great Bridge. Tipton
& P&P West Midlands

a digitizer adds another dimension Process ura'

icros,

Teachir

The Bit Pad computer digitizer converts graphic
information into digital form for direct entry into a
computer. By touching a pen like stylus or a
cursor, to any position on a drawing, diagram,
photograph, or other graphic presentation, the
position co-ordinates are converted to digital
equivalents.

 Bit Pad interfaces with almost any micro
computer.
 Bit Pad consists of a 15" sq. digitizer tablet
(11" sq. active area), a stylus, and a controller
cabinet.
 Bit Pad costs only £450 (exduding VAT).
Fill in the coupon and we will send you full
information and details.

Terminal Display Systems Ltd Hillside. Whilebirk Industrial Estate. Blackburn 801 5SN. Lou. England

rSend to Department CP ET Terminal Display Systems Ltd.. Hillside. Whitebirk Induatrial Estate
Blackburn 5131 SSN. Lancs. England

I Name

IAddress
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50

Measuring
Menus Market

Cartographic Archeologic
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Account
Ph ysi

ork Architecture
nical Electrical
Exam marking
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Town Planning
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amplifiers.

for integrated op amps and

Linear operational

comparators. 2nd edition,

functions, applicational
examples, 152 connection

Data and comparison table

DIN A6 compact format.
288 pages, types,

drawings, 48 case
drawings.
Order No. 11
ISBN 3-88109-008-8

1144*

THT '77

for thyristors, tetrodes.
trigger diodes, triacs.

Data and comparison table

unitunction transistors
(JJTs) and programmable

2nd edition, 430 pages
listing 1,440 types and
approx 250.000 entries.
Order No. 20

UJTs (PUTs)

ISBN 3-88109-009-6

Fro Technical Book Services
P.O. Box 79
Maidenhead, Becks SL6 2EG

Name
I (Print Please)

Address

Registered office 21 Mincing Lane, London, EC1 Registered No 12225
ALSO AVAILABLE

TYPE
TVT78 A -Z
TVT782N
THT77
LIN 1
LIN 2

enclose L

PRICE
£4.00
£4.00
£4.00
£3.60
£3.80

p
DVT

DTE2
DIGI

Diode Equivalent Book
E2 30

Diode Data Book E2.30
Digital I C Equivalent Book

£5 50

for the books as marked X Prices Inc P&P

ORDER FORM

9mm

thick

Saee day daspalck

VT04

SOLAR
LCD
CHRONOGRAPH
6 digit, 11
functions.
Hours, mins., secs.,
day,
date, day of week.
1/100th, 1/10th,
secs.
Split and lap modes..
Back -light, auto
calendar.
Stainless steel
bracelet
and back.
Adjustable bracelet

12 -month guarantee

ONLY
£13.95 (inc. VAT P&P)

10

mm thick

Same day despatch

VT10

LCD ALARM

24 -hr. alarm
Hours, mins., secs
date, month,
back -light, auto
calendar.
Adjustable stainless
steel bracelet.

1 2 -month guarantee

ONLY
£12.95
lint. VAT P&P)

SUPERBOARD II
4K-£263* 8K-E299*

(Modulator included)

FIBRE GLASS CASE £24.95

TRS 80 KEYBOARD
4K LEVEL 11-£390* 16K- £490"

(Modulator included)

POWER SUPPLY £9.90*

ATARI VIDEO COMPUTER
VCS - £139* Cartridges - £12.95'

New-Codebreaker Brain Games
Hunt and Score

SOFTY EPROM DEVELOP-
MENT BURNER SYSTEM

(kit) - £79.50*

LCD ALARM
CHRONOGRAPH
All usual features.
Perpetual calendar,
day,
date, month and
year.
24 -hr. alarm with
on/off indication.
1/10 second
chronograph
measuring net,
lap and first and
second place times.
Dual time zone
facility
night light.
1 2 -month guarantee

ONLY
£19.95 (inc VAT P&P)

10 mm

thick

Same day despatch

VT06

SOLAR

LCD ALARM

CHRONOGRAPH

as for VT06 and
with Solar
assisted panel

12 -month guarantee

ONLY

£24.95
(inc. VAT P&P)

mm

thick

Same day despatch

VTI2

Full details on request - prices included VAT unless stated, cheques or P.0 .s or telephone Card No. to

VIDEOTIME PRODUCTS, 56 QUEENS RD
BASINGSTOKE, HANTS RG21 1 REA. Tel: (0256) 56417 TLX: 858747

MONEY BACK GUARANTEE. OFFERS SUBJECT TO AVAILABILITY
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Largest range of quality components in the U.K. - over 8,000 types stocked

Marshall's
Head Office and Mail Order to Dept. ETI
A. Marshall (London) Ltd.
Kingsgate House, Kingsgate Place
London NW6 4TK. Tel: 01-624 0805
Telex 21492

Retail Sales: London: 40 Cricklewood Broadway, NW2 3ET. Tel: 01-452 0161/2. Also 325 Edgware Road, W2. Tel: 01-723 4242.Glasgow: 85 West Regent Street, G2 2QD. Tel: 041-332 4133. And Bristol: 108A Stokes Croft, Bristol. Tel. 0272 426801 /2

BRIDGE RECTIFIERS
CMOS (for full range see catalogue)

Type Rating Price

4005
71005

ROI
402
WO4

WO6

NOB

411118

A 501 .28
A 1001 30
A 213011 .32
A 4031 .40
A 6009 .50
A 8001 60
A 1006 44

v m25 IA 2006 .41

411411 IA 400V 50

81184 1 40 1201 .75
81171 IA wow .70

Type Rating Price

SEM 2A 505 .39

001 2A 1008 .44

S02 20 200V .48
SO4 400Y .60
006 70 61305 70
S08 NOV .84
SlO 1000V E1.35
B40

21500 1.5A 1006 .53

840
13200 3.24 1009 I 1 .20
BOO

11500 1.54 2001 .82
ON
43200 3.2A 200V 31.25
P111005611 504 .10

Type Rating Pace

Pw01 64 1006 .95
P102 6A 2000 .97
P404 6* 4000 ELM
P406 6* 6006 EI.11
PW08 6* 8004 E1.28
P1010 6A 10001 E1.60
1(005 25A 501 E2.20
£01 254 ION E2.37
402 256 21306 £2.75
404 25.1 400V E3.40
41:15 25A 5001 23 99

742000 .24
7410211 .24
741040 .24
742089 .24
741708 .24
741140 .95
742208 .24
742308 .24
742328 .24
74C428 .92
742408 1.38
742730 .54
742744 .56
742769 .54

742134 1.30
74C8511 1.30
7428511 .64

7426911 4.39
742909 .85

7429038 .85

7.12150 1.04
74010711 122
14215011 4.14
74215111 2.47
74215411 3.68
7421578 2.21
7421600 1.11
7421610 1.11

74215281.11
74215341.11
74C16411 1.04
74C16511 1.04
74C17311 .90
7421740 .10
74217511 .90
742192111.11
742193111.11
74C1958 1.04
742200116.70
74C2211 1.36
742373111.87
742314111.87

7429018 .54

7429020 .54
7429030 .59
7429044 .54

7429058 7.26
7429068 .54
7429079 .54

7429089 .96
74290911 1.63
74C91011 6.79
7429118 7.70
7421120 7.70
7429148 1.41
7429158 1.11

7401111 1.15
7428228 3.90
74212311 3.74
74CO258 5.22
74C92611 5.22
74292711 5.22
742921111 5.22
742113211 1.56

SINGLE IN LINE PLUGS AND SOCKETS
Providing a simple and economical alternative to edge
connectors for bringing cable into a pcb.

12 WAY 90p 24 WAY E1.20

NEW SIEMENS TURN -SLIDE SWITCHES
This new version of the rotary switch is
especially suitable for setting pro-
grams The rotary switch is of a 1

lernent no stops
Voltage rating 60V*
Current rating 0 SA x)
fixed contacts gold-plated

PRICE E2.65

1111.444044.
1) 41 :I 0)

TTL5
3117400511 .60 74124111 1.09 741016611 1.65 74113260 2.70
30740101 .55 7413510 .28 741016611 1.45 741.03279 2.55
8117411118 .55 74116411 .26 74111698 1.45 74113480 1.16
1117492011 15 74186511 .28 741817011 1.90 74103520 1.07
817411218 .55 74116311 1.26 741117311 1.10 74113530 1.87
8117403011 .53 74187311 .42 74181740 .75 74103650 .51
811759400 .55 7418741 .42 74111760 .75 74113660 .55
6117411518 .55 74117511 .58 74131810 2.75 741136711 .55
311749530 .55 74117611 .42 74181831 2.70 74133180 .55
30740540 .55 74137611 .42 741318111 3.74 741337311 .61
111740559 .55 741063111 .90 74111908 1.69 741137411 .85
66/4116011 .55 741.81511 .115 741111111 1.00 74123750 .66
21174115011 .55 7412002 .44 7410111211 .15 74113770 1.30
08741000 .55 741119011 .64 74111930 .05 74113719 1.00
30741020 .55 74109111 1.20 74131940 .70 74103790 1.25
2117410411 .66 741.29211 .70 741919511 .70 74113859 .44
8117414711316 74139311 .64 74111960 .80 74103909 .90
54741.744 .90 74100560 .90 741.619711 .00 74113938 .90
0074115112.62 741.09514 1.35 7413221N .80 74153959 1.50
5574193112.30 7410107N .42 741112400 1.50 74153984 1.96
74400311 .26 74111090 .42 74102410 1.50 74113910 1.45
740110 .26 7418 120 12 74112420 1.25 74114900 .90
744904 .26 7418113N .42 74112432 1.25 74156709 I 90
4180311 .26 741.0 140 .42 741.824411 1.50 04745009 .77
74120411 .29 74101220 .62 741124511 1.85 047450311 .77
741.5054 .20 741.2 230 .83 741222711 1.96 34745049 .94
74110811 .26 74111248 1.70 741.124111 1.06 547401011 .77
7410019 .21 741111255 .50 741024911 1.08 29740209 77
741.01011 .26 74111210 .59 74132510 1.00 507424011 .77
7411110 .26 74111320 .85 741325311 1.00 SN743540 .77
741.01211 .26 741113611 A2 74112578 1.00 09743659 .77
74141311 .58 74111360 .65 7411126811 1.90 01174311211 1.79
/4121411 .75 7412139N .65 741.22518 1.55 307401148 1.70
74101511 .26 741314511 1.30 741126111 3.25 097431400 .77
7410208 .26 741814711 1.61 741326611 .44 007401570 2.95
74132111 .26 74111488 1.35 74132730 1.30 387431819 2.70
741.82211 .26 74101510 .58 74132750 3.20 8174018911 1.11
74102611 .32 741115311 .58 14102790 .58 697452004 3.50
74112711 .26 741815411 1.45 74112802 1.65 887452014 3.71
741.8261 .21 74111550 .80 74152830 1.20 64745262412.58
741.83011 .26 7413 560 .80 741.528911 3.74 84745267N 2.95
74113211 .27 7411 57N .60 741.52900 1.00 11117452889 2.76
7411339 .21 7410 510 .65 74102938 1.00 8117452894 1.11
741.13711 .32 741.11 60N AO 741029511 1.35 0117403008 5.06
74163811 .32 74111 610 .45 741029811 1.35 007403010 3.71
74114611 .26 74111620 .80 74L529911 2.95 297423979 3.95
74122211 AO 74121032 .05 741.532311 3.50 2111224700 5.09
741.1472 1.02 741.218411 1.10 74153240 1.65 2117424712 5.06
741.24112 1.00 74181658 1.15 7415325N 2.40 011743472013.48

TRANSISTORS (for full range see catalogue)
70335 970 3.00
29388 970 80
283884 070 77
22390 P70 80
20466 P66 2.20
29489 u7 4.90

U7 5.40
U7 5.90

211410 U7 4.99
244101 U7 6.50
311410C UI 6.90
20410C U7 6.90
211491A U7 5.75
2114111 u7 6.25
211491 U7 7.50
29492 u7 6.25
294924 U7 6.75
2114921 U7 7.75
211482C U71 10.00
224134 u7 7.99
2114131 UI 0.75
211412 u7 6.90
224949 u7 7.65

U7 8.40
211494C u7 8.35
29549 N7 3.25
29696 27 .38
29697 07 .31

2115911 01 .49
20699 07 .50
29706 117 .30
287064 47 30

211708

28718
2117184

2117204

21721
211722

211727

211744

211753

211760

211669

211914

211916

211917

211916

211129

2092911

21930
211930A

241131
2111132
241204
281302
201303
281304
281305
281306
241307
241306
201309
201370
281420
291483 970

270 .30

210 .30

N70 .54

N70 .05

P70 1.05
P70 .45
P70 .50

N70 .35

N70 .35

070 .35

P70 .35

070 .38

070 .33
O 65 .38
885 .43

970 .37

O 70 .37

070 .37
1170 .95
P70 .32
P70 .35
270 1.65
870 .80
P70 .80
N70 .80
P70 .00
870 1.00
P70 1.00
070 1.10
P70 1.10
P70 .55
070 .55

2111485 970 2.20
281507 N70 .35
201524 P54 .80
281553 P66 1.50
241613 070 .30
2111537 270 .72
201630 P54 .70
201711 070 .30
201869 070 .30
291890 070 .30
1X1693N70 .30
201907 P66 5.95
201974 070 .98
281990 070 .45
281991 P70 1.10
MHO 973 7.00
202102 970 .50
292147 P66 1.55
282160 071 1.55
2012192 070 .58
282193 070 .50
292193A 070 .52
282194 070 .42
2821944 N70 .45
292195 N70 .49
292195A 070 .49
2112217 970 .55
282218 970 .35
2112218A 070 .38
202219 N70 .38
2822194 N70 .39
202220 970 .39
212221 070 .25

RESISTORS
mama coma coots

troy End own Mi n.es. turn....

CARSON FIXED
0.25 watt + 5% Tol Available in El2 range

1017 to 1 meg
0.5 watt  5% Tol Available in El 2 range

700 to 10 meg
1.0 watt  10% Tol Available in E12 range

100 to 10meg
2.0 watt > 10% Tol. Available in El 2 range

100 to 10 meg
WIRE WOUND
2.5 welt + 5% Tol .22 to 330 ohms
5 watt + 5% Tol. .5 to 12K
10 watt + 5% Tol. Ito 25)2
METAL OXIDE
0.5 wants 2% Tol. E24 range 100 to 1 meg

PRICE

2p each

3p each

Oct each

9p each

10 each
12p each
14p each

4p each

See catalogue for full
list of available values

MULTI -WAY CONNECTORS
2.54man 11 InchI
16 thy OWN.
24 Way Siege
32 Way Sega

111111U11

Puce
E2.03
43.80

[3.24

II

3.96mm
6 Way Doable
10 Way Dseile
15 Way Doatila

22 Way WON 4440

BRINDLEY TOOLS AND
CUTTERS
GENERAL PURPOSE 100mn)
(41/2m)
Diagonal Cutlets E3.40
Round Nose Pliers E3.25
Flat Nose Pliers E3.20
Snipe Nose Pliers E3.20
End? Top Cutters E3.60
Also in stock - 13411C0 quality tool
range. See catalogue for full details.

NEW 1979 CATALOGUE
48 page catalogue - new enlarged micro section
- largest range of quality components from
franchised suppliers available in UK. All VAT
inclusive prices. Over 8.000 line items plus lots
more. 50p post paid or 40p to callers at any of our
four branches.

* MAIL ORDER *

Please add 40p for p/p to all orders. Telephone
orders on credit cards E10.00 minimum. =12

NEW TELETEXT CHIPS
from Mullard - available now from Marshall's. Sole UK distributor to the
hobbyist market.

SAA Series, for the reception, display and control of television based text
display systems. Suitable for 'CEE-FAX" and ' ORACLE" Remote Control.
SAA5000 Infrared /ultrasonic E3.48
SAA5010 Station selector DICS E8.13
SAA5012 Binary Input Tuners
TELETEXT (Dedicated I.C.'s)
SAA5020 TIC (Timing Chain) E8.71
SAA5030 VIP (Video -Input Processor) El 1.61
SAA5040 TAC (Teletext Data Acquisition and Control) E31.82
SAA5050 TROM (Teletext Read -Only Memory) E18.813
TIC, TAC & TROM and NMOS - VIP is linear bipolar.
We recommend using DIL SOCKETS with these chips.

2822214 470 .25

282222 470 .25
2922224 N70 .25

242223 873 6.78
2822234 N73 6.99
242270 N70 .49

282313 P70 1.54
2112366 070 .27
2112369 N70 .27

2112369A 070 .27

2112405 070 .66
3881 SCS90 3.50
3863 SC590 2.25
38128 0082 1.35
30139 0182 1.60
30140 1092 1.10
30141 0)92 .95
30142 11f82 70
311143 11f82 .88
311152 1082 1.10
39153 1082 1.69
38154 9182 .99
311159 1092 I 35
30187 1092 1.80
39200 9192 2.85
30201 9f92 1.35
40050 P66 1.70
40081 970 1.20
40232 076 60
40233 970 .70
40235 065 .65
40237 065 .45
40242 065 .66

40251 N56 1.15
40254 266 .66
40264 N70 .95
40280 870 3.70
40309 N70 .60

40310 666 .85

10311 N70 .55
40312 N66 .99
40313 066 1.38
40315 N70 .60
40316 N66 .95
40317 970 .60
40324 066 .95
40325 865 1.35
42125 P54 .46
ACI27 454 .48
42126 P54 .48
ACI51 P54 .43
ACI52 254 .54
ACI53 254 .59
AC1534 264 .59
421714 1154 .70
ACI76 854 .54
AC107 854 .59
421674 P54 .65
AC186 P54 .54
421164 P54 .65
40136 P59 2.75
40142 P66 1.45
40143 266 1.45
40149 P66 2.05
40150 P66 3.10
A0161 956 1.00

40162 P66 1.00
AFI05 P65 .80
44109 P65 .82
AF114 P64 .70
41115 P64 .70
40116 P64 .70
AF117 P64 .70
4)118 P64 .70
4)124 P20 .70
AFI25 P20 .70
AF125 P20 .70
Af139 P65 .75
Af172 P98 .70
AFI76 264 1.30
44186 265 .55
44200 P65 1.30
$1201 P20 1.30
1C107741 N70 16
66100/4/0.2 070 .16
6C109/0/C 070 .16
BCII3 054 .22
82114 054 .22
82115 N66 22
IC116 P59 .21
821164 P58 .22
BC117 059 .22
BCII8 054 .22
82119 970 .33
82122 9100 .61
82123 01100 .65
02125 970 .22
12132 954 .33
42134 954 .22

12135 N54
12135 454
62137 P70
82138 N70
82140 N70
BCI41 070
12142 870
BC143 P70
82147/4/1/2 461
12141/4/11/2 461
11C1411/1/C 1161

8C152 N50
8C153 054
6C154 854
IC157/A/11 1.61

121511/4/1 P6I

BC159/4/1/C P6I
BC160 467
81161 P67

I121674/1 N50
6C161/4/1/C N50
16188/0/C N50
12170/8/2 N51

62171/4/11 051

12172/4/8/2 N5I
BC173/6/2 051

62174/4/6 N5I
BCI75 450
62177/4/11 270

82171/4/1 270

62179/4/8 P70

82162/4/11 851

8211021/6/8 N50

.22

.21

.22
44
.30
.32
.32
.32
.13
.13
.15
.38
.38
.30
AI
.15
A7
.38

.13

.13

.13
A9
.17
.15
A7
.20
.43
.22

.22

.22

.12

.12

LINEAR (for full range see catalogue)

103398 .60 141310N 2.19 828614 .85
103400.5 .08 1013518 1.30 0210352 1.90
1143407.12 .88 .11414568 .45 CA3000 3.30
1.413407.15 .88 1814969 .97 043001 4.25
1103401.24 .88 1811008 1.94 063002 3.30
1143412.5 .56 111180111 4.60
183414.12 56. 1418041 :I 263001 4.15
1113411,15 .56 11116124 6.29 283008 2.55
1143412-24 .56 1811208 1.16 CA3012 1.65
1434514 6.97 1018208 1.96 043013 1.85

.95 1141830N 1.99 293014 2.20
6.50 11118459 1.50 243016 .75

.60 1810418 1.88 243016A 1.10
18360N 3.00 1810508 118 243020 2.20
1413704 3.30 1.1118694 2.50 C630204 2.50
1.13719 2.35 L818909 P.O.A. 243071 2.40
103730 3.35 129071 8 1.80 24302211 2.20
183148 3.35 14291711.8 1.10 243023 2.20
1.1137711 1.80 18330111 .60 243026 .70
1.143788 2.40 11133028 .55 CA30284 .90
1.113795 4.25 1834018 .55 CA30288 1.25
183500.3 .96 1.1139000 .64 CA3029 .75
1131011-14 1.01 1439050 1.15 243029A .90
111311411 2.70 1.11390911 .72 243030 1.50
183811 1.61 110391111 1.10 2430304 2.20
1.1131211 1.32 1839138 P.O.A. 243033 3.70
L 1.55 1.0139140 2.79 CA3034 2.75

.82 1.04221124 1.30 CA3035111131611 I.95
103870 1.10 1.07111.11564 .55 243036 1.21
01138111 1.00 1.111711.1229 .25 263033 2.90
1.83192 1.00 111711.15C11 .85 2430364 4.10
L03921 .87 1.07111.2460 .85 243039 .77
187010 2.99 111786506 1.16 243040 3.75
1.417012 2.99 L8781242 1.56 243041 1.65
L07022 .81 20781546 1.56 043042 1.65
1.07031.11 1.15 70782402 1.56 243043 2.20
111709211 .76 1111701.11522 .30 C43045 1.55

.56 11176112C2 .30 243046 .77
101 77:1

1.

4 .49 1.11701.1522 .30 CA3047 2.20
10710214 .67 101611422 .30 2430474 3.70
18710.14 .48 MC6672 2.45
1.14711211 .40 02671P f:74 '01::: 1.911

1.88 006722 1.75 093050 2.66
14771210 .62 1827242 2.10 C43051 1.83
L87232-14 .45 1827892 1.80 CA3052 1.78
02741211 .50 827902 3.10 CA3053 .77
11174111 .30 827984 2.20 243054 1.10
1167412.14 .60 1427992 2.20 C43059 2.10
1871128.71 .72 MC8322 .70 CA3060 2.50

.59 1128332
1.11 748.14 .50 828362

.70 243062 3.75
1.10

1.11100 1.10

.82 243054

.82 CA3065
1.11111 ::: :TeP 2.35 243066 3.80
L8921 .50 828402 1.65 263070

.70 243071
1.90

18923 1.90
1411303N 1.15 T844:42 .78 243072 1.90
1013041 1.12 M68411P 1.10 243075 1.70
1013050 1.52 MC000/94.76 243076 2.12
1013078 1.22 00857P _.115 CA3080 .65

NEW LOW PRICE "KIM" - THE READY TO
USE MICROPROCESSOR SYSTEM

Not a kit but supplied fully tested, wired and
guaranteed. Expandable Memory that grows with
your system not lust an evaluation kit. Starting with
KIM 1 at £107.95 VAT inclusive you get immediate
capability which can be expanded to a complete
system capable of addressing up to 65K BYTES of
Memory.

lig
all .4

vi

KIM IS EXPANDABLE. Expand as you learn up to
65K.
KIM 1 - Basic board with above features assembled

£107.95
KIM 3 - 8K static RAM card plugs into motherboard

E140.35
KIM 4 - Motherboard (takes 8 x KIM 3) plus power
supply E75.55
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FEATURE

40 CMOS CLOCKS
There are many ways of using the CD4001 and CD401 1 CMOS ICs to make
bistable, astable and monostable multivibrator circuits. Ray Marston presents
the definitive work on the subject, with 40 practical circuits.

THE AMATEUR AND PROFESSIONAL circuit designer
often finds himself in the situation where he needs to use
a minimum -cost CD4001 or CD401 1 CMOS pulse or
clock generator circuit, or where he needs to use a few
spare CMOS NAND or NOR gates from an existing
circuit to make up a multivibrator that will meet his
specific design needs. In either case, the designer will
find a concise guide to practical NAND- and NOR -gate
CMOS multivibrator circuits of inestimable value.

This article is just such a guide. It presents some forty
different ways of using the low-cost CD4001 and
CD401 1 quad 2 -input gate CMOS integrated circuits in
bistable, astable and monostable multivibrator applica-
tions. All of the circuits shown can be operated over the
full five volts to fifteen volts supply range when used
with 'B' series CMOS.

TRU.. ABLE

Fig. 1. Outline and pin connec-
tions of the CD4001.

THE CD4001 and C04011 ICs
Figures 1 and 2 show the outlines and pin connections
of the CD4001 and CD401 1 integrated circuits. These
two ICs are quad 2 -input gates. The CD4001 provides
NOR gate functions and the CD401 1 provides NAND
gate functions. Fig. 1 shows the truth table of each of the
four NOR gates of the CD4001. Note that the output is
high if both inputs are low, but goes low if either or both
inputs go high. Fig. 2 shows the truth table of each of the
four NAND gates of the CD401 1 . The output is normally
high and goes low only if both inputs are high.

.0

3D.

PET

TEI TN TABLE

Fig. 2. Outline and pin connec-
tions of the C D4011.
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The CD4001 and CD401 1 are very inexpensive ICs.
They typically retail at about 16 pence each in one-off
quantities (allowing for some variation between sup-
pliers), which works out at about 4 pence per gate. They
can be used in a wide variety of very useful two -gate
multivibrator applications and are thus highly cost-
effective devices.

Bistable Multivibrator Circuits
The CD4001 and CD401 1 can both be used in two -gate
R -S (Reset -Set) bistable multivibrator circuits, but have
quite different input triggering requirements. Fig. 3
shows the practical circuit and waveforms of a pulse -
triggered NOR version of the bistable. The circuit has
two outputs, a normal output from IC1 a and an inverted
output from IC1 b. When a positive -going trigger pulse
which switches between roughly zero and full supply is
applied to the IC1 b input, the normal output sets high
and locks in this state irrespective further signals
at the input of 1C1 b. The output can only be reset low
again by applying a positive -going pulse to the input of
IC1 a, at which point the output goes low and is then
immune to any subsequent trigger pulses at the input of
IC1a.

+Ve

+Ve
ov

RESET

SET

SET RESET

+VeLov

OV

+Ve

Fig. 3. Practical circuit of a pulse -triggered NOR bistable.

Note that the input terminals of IC 1 a and IC1 b are
tied to ground (the zero -volts line) via R1 and R2: these
resistors can have any convenient values in the range
10k to 10M. If inputs to IC1a and IC1 b are direct -
coupled from preceding logic networks, however, R 1
and R2 can be omitted from the circuit.

Manual NOR Gate
Fig. 4 shows a manually -triggered version of the Fig.
3 NOR gate circuit. This type of circuit is often referred to
as a 'noiseless' switch, since its output is unaffected by
the contact bounce, etc., of its two control switches.
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SET

_J

P111
SET

ICI IS 4001

Fig. 4. Manually triggered NOR bistable.

RESET

+Ve

OV

NAND Bistable
Fig. 5 shows the CD41 1 NAND gate version of the
bistable circuit. This circuit is almost identical with that
of Fig. 3, except for the positioning of R1 and R2. Note,
however, that the NOR gate circuit needs positive -going
trigger pulses, while the NAND circuit needs negative-

going pulses, and that the set pulse is applied to ICI b in
the NOR circuit, but to IC1a in the NAND circuit.

Vdd

ICI IS 4011

Fig. 5. A CD4011 NAND bistable, pu se triggered.

Manual NAND Bistable
Vdd

SET

SET RESET

I OV

RESET

+VeI OV

Fig. 6. Manually triggered NAND bistable.

Fig. 6 shows the manually -triggered version of the
NAND -type bistable. Note here that although R1 and R2
are shown as having values of 10k, they can in fact have
any resistance values from a few thousand ohms up to
about 10M, depending on the precise details of the
specific application. This versatility leads to the deve-
lopment of the touch -triggered NAND bistable circuit of
Fig. 7, in which R1 and R2 have values of 10M, and the
circuit can be triggered by placing any resistance that is
significantly less than 1 OM (such as finger resistance)
across the touch contacts. R3 and R4 are used in this
circuit to protect the inputs of the two gates.

+Ve

+Ve

OV

We

Vdd Vdd

SET RESET

+Ve

0v

+Ve

OV

Fig. 7. Touch -triggered NAND bistable.

The bistable circuits that we have looked at so far all
use same -polarity (either both positive or both negative)
trigger signals. In some applications, however, it is
necessary or convenient to use opposite -polarity signals
to trigger the bistable, and this type of action can be
obtained by placing an inverter stage in series with one
or other of the. normal bistable input terminals. Figs. 8
and 9 show two alternative circuits of this type.

R1
10k TO
10M

SET

RESET

DV U

Vdd

R2
10k TO
10M

OUT

OUT

SET

1

ICI IS 4011

RESET

We

OV

.v.

ov

Using opposite -polarity signals to trigger a 4011 bistable, Fig. 8
(above), and a 4001 bistable, Fig. 9 (below).

Vdd

R2
10k TO
10M

RESET

OV

SET

OUT

ICI IS 4001

OUT
R1
10k TO
10M

SET RESET

OV

1ov
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FEATURE: 40 CMOS CLOCKS

Fig. 10 shows alternative ways of connecting a
2 -input NAND or NOR gate so that it acts as a simple
pulse inverter stage. These circuits are useful in a
multitude of applications.

VDD

IN 4011

OR

IN

4001

OR

IC1a
OUT

4011

IN

vss

4001

Fig. 10. Using a 2 -input NAND or NOR gate as an inverter.

OUT

OR

Basic 2 -Gate Astable Circuits
The CD4001 and CD401 1 can both be used in a variety
of basic 2 -gate astable multivibrator circuits. In these
circuits the gates are connected as simple inverters, so
the two types of IC give identical performances.

CMOS Astable
NOTE:
IC1=4001 OR 4011

Fig. 11. Circuit of the basic 2 -gate CMOS astable.

The most basic and useful 2 -gate CMOS astable
circuit is shown in Fig. 11. This circuit generates a
decent square wave output, has excellent thermal
stability and operates at about 1 kHz with the comfort
values shown. The frequency is inversely proportional to
the C -R time constant, so the frequency can be raised by
lowering the values of either Cl or R1. In practice, Cl
must be a non -polarized capacitor, and can have any
value from a few tens of picofarads to a few micro -
farads. R1 can have any value from about 4k7 to 1 OM.
For variable frequency operation, wire a fixed and a
variable resistor in series in the R1 position.

The output of the Fig. 11 astable circuit switches
(when lightly loaded) almost fully between the zero and
positive supply voltage levels, but the junction of R1 and
C1 is prevented from swinging below zero or above the
positive rail levels by the built-in clamping diodes at the
input of ICla. This characteristic causes the operating
frequency of the circuit to be somewhat dependent on
supply rail voltages. As a rough rule of thumb, the
frequency falls by about 0.08% for each 1% rise in
supply voltage. Typically, if the frequency of this astable
is normalised with a 10 volt supply, the frequency will
fall by 4% at 15 volts, or rise by 8% at 5 volts.

Also, the operating frequency of the Fig. 11 circuit
depends somewhat on the transfer voltage value of the
individual gate that is used and can be expected to vary
by as much as 10% between individual ICs. The output
symmetry of the waveform is also dependent on the
transfer voltage value of the IC and, in most cases, the
circuit will give a non -symmetrical output. In the vast
majority of 'hobby' and other non -precision applica-
tions, these deficiencies of the basic astable circuit are of
little practical consequence.
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Some can be minimised by using the 'compensated'
astable circuit of Fig.12, in which resistor R2 is wired in
series with the input of ICla. This resistor can have any
value between two and ten times that of R 1, and its main
purpose is to allow the R1 -C1 junction to swing freely
below the zero and above the positive supply rail
voltages during the switching action and thus reduce the
dependance of the circuit operating frequency on the
supply voltage. Typically, when R2 is given a value ten
times greater than R1, the frequency varies by only
about 0.5% when the supply voltage is varied between
5 and 15 volts.

NOTE:
IC1=4001 OR 4011

OUT

Fig. 12. A compensated astable circuit.

OV

The basic and compensated astable circuits of figs.
11 and 12 can be built with a good number of detail
variations. Some of these are shown in Figs.13 to 18. In
the basic astable circuit, for example, C1 alternately
charges and discharges via Rl. Figs. 13 to 15 show how
the basic circuit can be modified to give alternate C1
charge and discharge paths.

NOTE:
IC1=4001 OR 4011
D1=IN4148

OUT
OV

Fig. 13. Modifying the circuit to give C1 alternate charge and
discharge paths and produce a non -symmetrical output
waveform.

Fig. 13 shows one way of modifying the stable so that
it gives a non -symmetrical output waveform. Here, C1
charges in one direction via R1 and R2 in parallel, to give
a high output, but discharges in the reverse direction via
R2 only, to give a low output.

NOTE:
IC1=4001 OR 4011
D1,02=IN4148

Fig. 14. Controlling the astable's on and off time.

OV

On/Off Control
Fig. 14 shows how the circuit can be further modified
by also wiring a diode in series with R2, so that the ON
time of the output is controlled only by R1, and the OFF
time is controlled only by R2. These two circuits can be
made to give variable outputs by replacing either or both
of their timing resistors with a fixed and a variable
resistor in series.
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Variable Symmetry
Fig. 15 shows how the astable can be Modified to
give a variable symmetry or M /S -ratio output, while
maintaining a near -constant frequency. Cl in this circuit
charges on one direction via Dl -R2 and one half of RV1,
and in the other direction via D2 -R 1 and the other half of
RV1. The M /S -ratio can be varied over the range 1:10
to 10:1 via RV1.

NOTE:
IC1=4001 OR 4011
D1,D2=IN4148

OUT

Fig. 15. Controlling the mark/space ratio.

111_1711.
OV

Fig. 16 shows the circuit of a multi -tone push-button
activated astable. Normally, when all push-button
switches are open, R5 holds the input of IC1a (and thus
the output of IC1b) low. Resistors R1 to R4 all have
values that are low relative to R5, so the circuit acts as a
normal astable when any one of the push-button
switches is closed. This circuit can be used in multi -tone
musical instruments and gadgets, etc. and has the major
advantage that it draws negligible current when in the
standby mode. There is no limit to the number of
push-button switches that can be used with the circuit.

R5
10M

IPB1 I PB2 I PB3

Al R2 R3

NOTE:
IC1 = 4001 OR 4011
R1-R4=10k TO IMO

Fig. 16. Circuit of a multi -tone
push button activated astable.

NOTE:
IC1 - 4001 OR 4011

FM OR
VOLTAGE -
CONTROL
INPUT R2

100k

Fig. 17. Frequency modulation of an astable.
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PRESS
PB

OV

OUT

OV

OUT

Frequency Modulation
Fig. 17 shows how the astable can be subjected to
frequency modulation or voltage control of frequency by
simply feeding the FM or voltage -control signal to the
input of IC1a via a resistance that is much larger than R1
and Fig. 18 shows how the circuit can be further
modified to act as a special -effect voltage -controlled
oscillator that shuts off when the input voltage falls
below a pre-set value.

IC1 IS 4001 OR 4011

Vin

/7177

RV1
100k
SET
CUT-OFF
VOLTAGE RISING VOLTAGE

-I I --
CUT-OFF

Fig. 18. Using an astable as a voltage -controlled oscillator with
an output cut-off.

Gated 2 -Gate Astable Circuits

GATE

ICI IS 4011

We

OV

+Ve

OV

Fig. 19. A NAND astable with a normally -low output, gated by a
high input signal.

All of the astable circuits of Figs. 11 to 15 can be
modified for gated operation, so that they can be turned
on and off via an external signal, by simply using a
2 -input NAND or NOR gate in place of the inverter in the
IC1a position and applying the input control signal to
one of the gate input terminals. The CD4001 and
CD401 1 ICs can both be used in this type of application,
but give quite different types of gate control and output
operation. Figs. 19 and 20 show the two basic
versions of the gated astable circuit.

+Ve

OV

II--II fif +Ve

OV

GATE IC1 IS 4001

Fig. 20. A NOR astable with a normally -high output, gated by a
low input signal.

Note that the Fig. 19 NAND astable circuit has a
normally -low output and is gated by a high input signal,
while the fig. 20 NOR astable has a normally -high
output and is gated by a low input signal. Also note that,
although R2 is shown in the diagram as having a value of
10k, R2 can in fact have any value in the range 10k to
1 OM and can be omitted altogether if the gate signal is
applied from a preceeding logic state.
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Note in the Fig. 19 and 20 circuits that the output
signal terminates immediately the input gate signal is
removed. Consequently, any noise present at the gate
terminals of these circuits also appears at their outputs.

GATE
INPUT

GATE
INPUT

D2

GATJ

OUT

IC1 IS 4011
D1&2 ARE 1N4148

+Ve

OV

+Ve

01/

Fig. 21 (above) and Fig. 22 (below) overcome the problem of
noise appearing at the gate terminals.

+Ve

OV

IC1 IS 4001
D1&2 ARE 1N4148

- +v
OV

Figs. 21 and 22 show how the circuits can be modified
to overcome this defect. Here, the gate signal of IC1 a is
derived from both the outside world and from the output
of IC1b via diode OR gate D1 -D2 -R2. As soon as the
circuit is gated from the outside world via D2 the output
of IC1b reinforces the gating via D1 for the duration of
one half astable cycle, thus eliminating any effects of a
noisy outside world signal. The outputs of the circuits are
complete numbers of half cycles. Note that R2 is an
essential part of these circuits.

PB1
(CLOSED)

it It

OV

PB1
CLOSED

-I I -

OUT

OV

Fig. 23 (top) and Fig. 24 (above) show manually -triggered
astables with noise -elimination networks.

Figs. 23 and 24 show manually -triggered versions of
the Fig. 21 and 22 circuits. These circuits are of partic-
ular value when they are used as low speed clock
generators, operating at about 5 Hz: when PB 1 is briefly
stabbed, the generate a single clean clock pulse: when
PB1 is held down, they generate five clean clock pulses
per second.

Clock Generator Circuits

IC1=4001 OR 4011

RV1
47k
SET

0;H I> 11*

OV

OUT

Fig. 25. Speeding up the rise and fall times of the astable output
to produce clean clock signals.

.The 2 -gate astable circuit is generally not suitable for
direct use as a clock generator with fast -acting counting
and dividing circuits. Such circuits require the use of
clean clock signals, with fast rise and /or fall times. The
problem is that 2 -gate astables designed around "A"
series or non -buffered CMOS produce clock outputs
with rather slow rise and fall times, whereas 2 -gate
astables designed around buffered -output 'B' series
CMOS produce outputs with good rise and fall times, but
tend to produce "dirty' clocking if there is the slightest
trace of noice on their power supply lines.

Fortunately, these problems can easily be overcome
by wiring a couple of inverter -connected gate stages in
series with the output of the astable circuit, as shown in
the example of Fig. 25. These inverter stages speed up
the rise and fall times of the astable output waveform
and also produce effective level shifting between the
output of the astable and the clock input terminal of any
external device, thereby reducing or eliminating the
effects of noise on the clock circuit.

The Ring -of -Three Astable Circuit

IC1=4001 OR 4011
OV

Fig. 26. The 'ring of three' astable circuit produced a very clean
output waveform.

An alternative way of making a clock generator is to use
the "ring -of -three" astable circuit of Fig. 26. This circuit is
similar to the basic circuit of Fig. 11, except that the
positions of R1 and Cl are transposed, and the inverting
input stage (1C1a) of the Fig. 11 circuit is effectively
replaced by an ultra -high -gain non -inverting stage
(comprising IC1a and IC1b in series) in the Fig. 26
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circuit. Because of the very high gain of its composite
input stage, the Fig. 26 'ring -of -three' circuit produces a
very clean output waveform, with excellent rise and fall
times, and is directly suitable for use as a clock genera-
tor.

The 'ring -of -three' astable circuit can be subjected to
all of the basic design variations shown for the 2 -gate
astable. For example, C1 alternatively charges and
discharges via R1 in the same way as in the Fig. 11
circuit, so the circuit can be subjected to all of the
variations shown in Figs. 13 to 15. It can be designed in
either basic or 'compensated' versions, etc.

VDD

GATT

Fig. 27. A gated NOR 'ring of three' circuit with a normally low
output, gated by a low input.

The 'ring -of -three' circuit offers interesting
possibilities when it is used in the gated mode, because
it can be gated on and off via either its IC1b or IC1c
stages. Figures 27 to 30 show four variations on this,
theme.

VDD

Fig. 28. A gated NOR 'ring of three' circuit with a normally high
output, gated by a low input.

Figs. 27 and 28 show alternative versions of the
gated NOR -type 'ring -of -three' circuit. Both circuits
need a 'low' signal to gate the astable on. Note that the
output of the circuit is normally -low if the gate signal is
applied to IC1c, or is normally -high if the gate signal is
applied to ICI b.

GAT

0

L+ ov

OV

IC1=4011

Fig. 29. A gated NAND 'ring of three' circuit with a normally low
output, gated by a high input.

GATE I

OUT

IC1=4011

Fig. 30. A gated NAND 'ring of three' circuit with a normally high
output, gated by a high input.

Similar variations are found in the NAND version of
the gated 'ring -of -three' circuit, as shown in Figs. 29 and
30. These circuit need a 'high' signal to gate
them on, and have a normally -low output if the gate
signal is fed to IC1b, or a normally -high output if the gate
signal is fed to IC1c.

Monostable Multivibrator Circuits

+Ve

OV -
IN

Fig. 31. A 2 -gate NOR monost-
able multivibrator.

Vdd

IN ' OVA -i
I

+Ve

ETE ov
I

OUTi 1-------+Veov
it 1,/oF It

CD4001 and CD401 1 can both be used to make
an exceptionally useful type of 2 -gate monostable
multivibrator or pulse generator circuit. The two basic
versions of this circuit are shown in Figs. 31 and 32.
In these circuits the duration of the output pulse is
determined by the values of R1 and Cl , and
approximate one second per microfarad of C1 value
when R1 has a value of 1M 5. In practice, Cl can have
any value from roughly 100 p to a few thousand u, and
R1 can have any value from about 4k7 to 10M.

One outstanding feature of these circuits is that the
input trigger pulse or signal can be direct coupled and
has no appreciable effect on the length of the circuit's
output pulse: the trigger pulse can be shorter or longer
than the output pulse. The NOR version of the circuit has
a normally -low output, and is triggered by a positive -
going input pulse, while the NAND version of the circuit
has a normally -high output and is triggered by a
negative -going input pulse.

A signal feature of these circuits is that the pulse
signal appearing at point "A" has a length that is equal
to that of either the output pulse or the input trigger
pulse, depending on which is the greater of the two. This
feature is of value when making pulse -length compara-
tors and over -speed alarms, etc.
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FEATURE: 40 CMOS CLOCKS

The Fig. 31 and 32 circuits havepnly two significant
defects. One of these is that the pulse length depends
somewhat on the transfer voltage value of the individual
IC that is used in the circuit. The other is that the pulse
length also depends somewhat on the supply voltage
value that is used with the circuit, just as the operating
frequency of the basic 2 -gate CMOS astable varies
slightly with the supply voltage value. These defects are
of little consequence in most practical applications,
however.

Vdd

R2
10k

1u0

+Ve

IN
01/

Fig. 32. A 2 -gate NAND
monostable multivibrator.

OUT

R1

1M5 IC1 IS 4011

+Ve
IN11 j OV

+VeAl_) . OV
I

OUT 1 +Ve

OV

If a number of the Fig. 31 and 32 circuits are to be
interconnected to give cascaded delays (as in a

delayed -pulse generator, for example), an inverter stage
must be interposed between the outputs and inputs of
successive monostables, to give correct -polarity trigger
signals. Figure 33 shows the basic system.

TRIGGER
INPUT

MC/40

OUT 1

9

MONO
2

OUT 2
0

Fig. 33. Using monostables with
inverters to produce cascaded
delays.

MONO

OUT 3
0

IN

OUT1 -n--
OUT2 ;

OUTS

Alarm Call Sound Generator Circuits
A single CD 4001 or CD4011 IC and one or more
transistors can readily be used to make a variety of types
of very useful alarm call sound generator circuits.
Figs. 34 to 41 show some practical circuits of this
type. In all cases, the circuits can be powered from any
supply in the range 5V to 1 5V and can be used with any
speaker in the range 3R to 1 00 R . Output powers range
from tens to hundreds of milliwatts, depending on
speaker impedances and supply rail voltages used, but
can readily be boosted to tens of watts by using additio-
nal transistor power -boosting stages.

R3
68k

ICI IS 4001
01 IS 2N3906

Cl
10n Vdd

100R
TOTAL

Vdd

PBI
RESET

SET

Fig. 34. Circuit of a NOR latching monotone alarm call generator.

Figs. 34 and 35 show two versions of a latching
monotone alarm call generator. IC1 a and IC1 b are wired
is applied to the circuit the ICI a -ICI b bistable self-
latches and switches on the 1C1c-IC1d-1kHz astable
tone generator. The circuit can be reset to the OFF state
by momentarily closing PB1.

IC1c

R3
68k

10n

SET

IC1 IS 4011
Q1 IS 2N3904

RESET

SET

Vdd

R1
10k

PBI
RESET

Vdd

R2
10k

100R
TOTAL

Fig. 35. Circuit of a NAND latching monotone alarm call
generator.
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-F1-- 0
TRIGGER
INPUT

10k

Vdd

Fig. 36. A NOR alarm call generator with auto turn-off.

Figs. 36 and 37 show versions of an auto -turn-off
monotone alarn call generator. ICI a and ICI b are wired
as a monostable multivibrator, which turns on the
IC1c-IC1d astable for about 10 seconds each time that it
is triggered.

R3
68k

ICI = 4011
Q1= 2N3904

172--
10n

O

-I I -
TRIGGER
INPUT

R1
10k

Vdd

IC1a

R2
IM5

+A

lou

ICIb

Fig. 37. A NAND alarm call generator with auto turn-off.

The Fig. 38 and 39 circuits generate a pulsed -tone
signal, in which a 1 kHz astable (IC 1 c and ICI d) is gated
on and off by a 6 Hz astable (IC1a and ICI b) when a
suitable control signal is applied to the input terminal of
IC1a.

Finally, Fig. 40 shows a warble -tone generator, which
switches through a 2 -tone cycle once per second when a
suitable control signal is applied to the inputs of IC1a
and IC1c, and which generates a sound similar to a
British police car siren. The depth of frequency varia-
tion of the circuit is determined by R3, which can have
any value in the approximate range 1 20k to 1 MO. E -n

60

100R
TOTAL

ON OFF
CONTROL
INPUT

R1
10k

O

Fig. 38. Generating a pulsed -tone signal with 6Hz and 1kHz
NOR astables.

ON OFF

CONTROL
INPUT

CI 2

10n

IC1 = 4011 si
01 = 2N3904

R4
10k

O

R1
10k

R2
IMO

C1
100n

IC16

Vdd

min

100R
TOTAL

Fig. 39. Generating a pulsed -tone signal with 6Hz and 1kHz
NAND astables.

ON OFF

1,F
CONTROL
INPUT

ICI - 4001
Q1 = 2N3906

Vdd

10k

R2
6M8

IC16

lOn

R4
68k

R3
120k TO
IMO

Vdd

Fig. 40. A warble -tone generator - sounds like a police car siren.
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QUARTZ LCD
5 Function
Hours, mins., secs.,
month, date, auto
calendar, back -light,
quality metal
bracelet.

£6.65
Guaranteed same
day despatch.

Very slim, only
6mm thick.

IPS

QUARTZ LCD
ALARM 7 Function
Hours, mins., secs.,
day, date, alpha day,
back -light, auto
calendar.
Adjustable stainless
steel bracelet.
Only 9mm thick.

£18.65

Guaranteed same day
despatch.

SOLAR QUARTZ LCD
Chronograph
6 digit, 11 function.
Hours, mins., secs.
1/100, 1/10 secs.,
mins.
Split and lap
modules.
Auto calendar and
back light.
Powered from solar
panel with battery
back-up.

£13.65
M9

QUARTZ LCD
7 Function
Hour, mins., secs.,
month, date, auto
calendar, back-
light, seconds
STOP WATCH.

£9.65
Guaranteed same
(lay despatch.

Very slim, only
6mm thick.

HANIMEX
Electronic
LED Alarm Clock

Features and Specification.
Hour/minute display. Large LED
p.m. and alarm on indicator. i24 Ho
on/off control. Display flashing for
indication. Repeatable 9 -minute Snots, Disp.ay
bright/dim modes control. Size: 5.15" x 3.93" x
2.36" (131mm x 1 lmm x 60mm1
Weight 1.43 lbs (0.65 kg(

£8.65 Thousands sold'

Guaranteed same
clay despatch.

M13

QUARTZ LCD Alarm
Chronograph with Dual
Time Zone Facility

GOOSIdIO LCD display of
hours and minutes. plus
optional seconds or
date display, plus day
of the week and am 'pm
indication.
Perpetual calendar, do.
date, month and year
24 hour alarm with on
oft indication
1,10 second chrono-
graph measuring net.
lap and first and second
place times
Dual time zone facility
night light
Only 9mm thick

£24.65

SEIKO Alarm Chrono
LCD, hours, mins.,
secs., day of week,
.-nonth, day and date,
24 hour Alarm, 12
hour chronograph,
1/10th secs., and
lap time. Back light
stainless steel,
HARDLEX glass.

List Price E130.00

METAC PRICE

£105.00

M10

QUARTZ LCD
Ladies Slim Bracelet
5 function.

Hours, mins., secs.,
day, date and back
light and auto
calendar.
Elegant metal
bracelet in silver or
gold.
State preference.

£15.95
Guaranteed same day
despatch

M14

QUARTZ LCD
11 Function SLIM CHRONO
6 digit, 11 functions.
Houses, mins., secs., day,
date, day of week.
1/100th, 1/10th, secs.,
10X secs., mins.
Split and lap modes.
Back -light, auto
calendar. Only Bmm
thick.
Stainless steel bracelet
and back.
Adjustable bracelet.

Metac Price

£12.65 Thousands sold!

Guaranteed same day despatch.

SOLAR QUARTZ LCD
Chronograph with Alarm
Time Zone Facility

Bala 0Off,,
of the week a
indication
Perpetual caleimoi
date. month and yesi
24 hour alarm with
off indication
110 second chrono
graph measuring net,

lap and 1 irst and second
place times
Dual time zone I aciss
night tight
Only 9mm thick

£27.65

SEIKO Chronograph
LCD, hours, mins.,
secs., day of week,
month, day, date,
12 hour chrono-
graph, 1/10th secs.
and lap -time.
Back light, stainless
steel water resistant
HARDLEX glass.

List Price £85.00

METAC PRICE

£68.00

M11

QUARTZ LCD
Ladies 5 Function
Only 25 x 20mm and
6mm thick.
5 function. Hours,
mins., secs., day, date
and back light and
auto calendar.
Elegant metal
bracelet in silver or
gold.
State preference.

£9.95
Guaranteed same day
despatch

newe
01IM

M15

QUARTZ LCD
ALARM 6 Function
Hours, mins., secs.,
month, date, back-
light, 24 hour
ALARM.
Adjustable stainless
steel bracelet.
Only 9mm thick.

£12.65

Guaranteed same
day despatch.

M4

QUARTZ LCD
Alarm Chrono
22 function, 6 digit.
Hours, mins., secs.,
date, day of week,
stopwatch, split time
alarm, second watch
(dual time), back-
light.
FRONT BUTTON
OPERATION.

£22.65
Guaranteed same
day despatch

METAC * PRICE M8

HOW TO ORDER
Payment can be made by sending cheque, postal order, Barclay, Access or American Express card
numbers. Write your name, address and the order details clearly, enclose 30p for post and packing
or the amount stated. We do not wait to clear your cheque before sending the goods so this will
not delay delivery. All products carry 1 year guaranteee and full money back 10 day reassurance,
Battery fitting service is available at our shops. All prices include VAT.

Trade enquiries: Send for a complete list of trade prices - minimum order value E100.
Telephone Orders: Credit card customers can telephone orders direct to Daventry or Edgware Rd.,
24 hour phone service at both shops: 01-723 4753 03272-76545.

CALLERS WELCOME
Shops open 9.30 - 6.00.

111.

SOLAR QUARTZ LCD
5 Function
Genuine Solar

Solar panel with
battery backup.
Back light and auto
calendar.
Hours, mins., secs.,
day, date.
Quality metal
bracelet.

£ 9.95
Guaranteed same
day despatch.

M12

DIGITAL
LED CLOCK

Automatic brightness control. Weekend
alarm cancel.

Features and Specification
Hour /minute display. Large LED display with
p.m. and alarm on indicator. 24 Hours alarm with
on -off control. Display flashing for power loss
indicator. Repeatable 9 -minute snooze. Auto-
matic brightness control. Weekend alarm cancel.

£10.95

Guaranteed same day
despatch.

M16

illeteC ELECTRONICS
& TIME CENTRES

North & Midlands
67 High Street, DAVENTRY

Northamptonshire
Telephone 7654/

South of England
327 Edgware Road

LONDON W.2
Telephone: (01) 723 4753
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audiophile...
Hi-fi 79 at the Cunard Hotel attracted Ron
Harris this month, as did a new record
cleaner. Also a good chance to show how
witty you are and win a free subscription.

A TALE OF MANY speakers is what the 1979 Spring hi-fi
show turned into. Wandering the halls of the Cunard in
search of the sonic grail you get buffeted from side to
'side by the alternate blasts of sound emanating from the
demo rooms. After about two hours of solid listening I

start to get ear fatigue and thingd son't seem the same
somehow.

In consequence things get done in bursts of two hours
at a time punctuated with clincking of refreshments. On
the first pas§this year it became apparent that it was to be
the Year of the Cone.

MA24U
Monitor Audio first. The MA2 is a 'domestic reference'
design and stands some 850mm high. (About 33in in
English height). It will handle around 100W of pro-
gramme power, and produces a very nice sound indeed.
At about £300 the pair they are going to give the
competition a tough time.

Wharfedale have extended their 'E' series upwards into
an E90 design which is twice the size of the E70 nearly
and more than twice as imposing. We've got no photo-
graphs of the beast simply because Wharfedale hadn't got
any and haven't kept their promise to send us any since!
So there. Its still a nice speaker anyway.

KEFs contribution to the herd was a small one. Tiny in
fact. I'd go so far as to say it was so small I almost missed
it. The Reference 101 is a bookshelf speaker that just
might fit into a bookshelf. This was the real surprise of the
show, however, as up6n first encounter the almost
universal reaction was to hunt the 105s that were not
hiding behind the curtains.

The sound was open and spacious with good imaging
and a convincing bass response. Very nice one Kef.

Celestions Follies
The Celestion stand was dominated by two huge double
boxes which, when energised, did a quick 'room empty'
job. The efficiency is somewhat high you see, and the
amplifier somewhat powerful.

I think they're designed for PA and studio usage but
they are finished in wood veneer and more than likely
quite a few dozen will end up in living rooms. Big living
rooms I hope. At their price and size they come up against
things like the JBLs and for sound quality I personally
prefer the P1s (that's what they're called by the way).
Well worth the listen if you're in that market.
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Above: the Monitor Audio MA2 loudspeaker. A highly recom-
mended domestic design.

Below: the Celestion P I . It sounds as imposing as it looks.
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Below: KEF's 101 rafivence model. If your liwing room (or
preference) favours small enclosues then don't mss 'em out.

Below: Celestiont new Dittons. In the centre la the clew 662,
which is their new version of our reference -the faithful ole 66. It
remains to be cornrared whether it is that much betted

Below: No this wasn't at the show but it's worth the look
anyway. A new record cleaner called a TANTRACK. Two arms
are provided to cope with any turntable height, and the finish is a
very posh steel anal chicrie. Availablle from Dorking Systems
Ltd, 23 South Street, Dorking, Surrey. Price £6.25 plus VAT.

Left: JVCs KDA8 computerised cassette
deck. It fixes up its own own bias and equal-
isation levels, and can cope with metal tape.

Right: Goldring headphones! Superex classic
CL1s, a good smooth sound at a decent price.
No, I'm not gonna tell you how much, find
out yourselves!

Head Man
New for heads from Goldring is the Suprex headphone
range. Amongst the four models they decided to import
the Classic Cl - the middle of the group caught my
attention most. They possess a nice smoothness to them
that could be lived with. And they're comfortable. Koss
take note please. Speaking as someone stuck with the
habitual earache engendered by ESP 1 Os the Suprex
could be very attractive if for no other reason than that.

On Your Metal
Scotch and JVC between them made an exhibition of the
new metal tape formulations and the JVC KDA8 machine
to use them. The KDA8 is quite a story in itself really. It
sets up for each type offered to it by recording a test tone
and optimising bias, sensitivity and equalisation
automatically - it even rewinds to the beginning again
and all in 25secs. The demonstration was most impress-
ive - as they usually are - and we hope to do more with
the machine in the near future.

Before anyone asks I could find no possible reason to
include the beautiful Felicity Kendal in this months
Audiophile. She was not at the exhibition nor has she
anything to do with any here.
That being the case I have no reason to mention the lovely
lady and therefore I shall refrain. Ell
This here picture advertises Marantz. But we couldn't find the
Marantz stand!! Now with a picture like this, there just HAS to
be a brilliant, witty, superb caption. But we can't find THAT
either, so its open to you lot. The best wins a years subscription.
Closing date June 30th. Mark envelopes 'Audiophile Caption.'



More
people in
Britain

buy

RADIO
CONTROL
SYSTEM ....I

than
any
other

electronics
magazine.

Why?
Most magazines have their
circulations independently
audited according to very
strict rules and ETI has just
taken over as the largest sel-
ling magazine in the field in
Britain. Starting as a small
"also-ran". ETI has now over-
taken mags originally selling
four times the number of
copies.

Find out why ETI is No. 1 for
yourself. Could it be something
to do that it's better than the
competition?

S4 .41 70 10 ec 130 *0
D391 94 100 104 104
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You probably won't believe us as we're selling
the goods but we're going to tell you anyway!
We have rejected eight clock radios for Mar-
ketplace, they were all cheap enough but the
quality was so poor that we couldn't have
lent our name to them. However, we are now
able to offer a portable LCD Clock Radio to
you which meets our standards.

The clock is a 12 -hour one with AM/PM
indicated and a back light. The radio is
Medium Wave and FM with very nice quality
for a small speaker - for FM there'sa
telescopic aerial. The alarm can be either a
beep -beep' type or the radio, there's also a

snooze facility.

The case is sensibly rugged and is printed
on the back with a World Time Zones map, a
bit of a cheek really, especially as the time is
relative to Japan!

We won't even mention the RRP - but
Just check on comparable prices - you'll find
ours a bargain.

An example of this Clock Radio can be
seen and examined at our Oxford Street
offices.

£20.50
(Inclusive of VAT and Postage),

To:
CLOCK RADIO Offer,
ETI Magazine,
25-27 Oxford Street, London W1 R 1 RF.

Please find enclosed my cheque/ PO for
£20.50 (payable to ETI Magazine) for my
Clock Radio.

Name

Address

Please allow 28 days for delivery.

THIS IS THE THIRD digital alarm clock that
we are offering (we regret the earlier versions
are no longer available). We have sold thou-
sands and thousands of these and our buying
power enables us to offer a first rate branded
product at a really excellent price.

The Hanimex HC -1100 is designed for
mains operation only (240V/ 50Hz) with a 12
hour display, AM/ PM and Alarm Set indica-
tors incorporated in the large display. A
switch on the top controls a Dim/Bright
display function.

Setting up both the time and alarm is
simplicity itself as buttons are provided for
both fast and slow setting and there's no
problem about knocking these accidentally as
a 'locking' switch is provided under the clock.
A 9 -minute 'snooze' switch is located at the
top.

A example of this clock can be seen and
examined at our Oxford Street offices.

£8.95
(Inclusive of VAT and Postage)

To:
Hanimex Alarm Offer
ETI Magazine
25-27 Oxford Street
London WI R 1 RF

Please find enclosed my cheque PO for £8.95
(payable to ETI Magazine) for a Hanimex
Digital Alarm Clock.

Name

Address

Please allow 28 days for delivery.
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LCD
CHRONO

We feel we've got to tell you carefully about
this offer which we're introducing for the first
time. Why? Because our price is so enor-
mously lower than anywhere else you may
suspect the quality.

The exact same watch is currently being
offered by another magazine as a special at
E24.95 - some of the discounters are selling
it at £29.95, the price to ETI readers for
exactly the same watch is £12.95.

The display is LCD and shows the seconds
as well as the hours - and minutes - press a
button and you'll get the date and the day of
the week.

Press another button for a coujple of
seconds and you have a highly accurate
stopwatch with hundredths of a second dis-
played and giving the time up to an hour.
There is a lap time facility as well - and of
course a back light.

Our Chrono comes complete with a high
grade adjustable metal strap and is fully
guaranteed.

A sample of this watch can be seen and
examined at our Oxford Street offices.

£12.95
(Inclusive of VAT and Postage)

DIGITAL
ALARM MK2

"C

MINN: clod.

Both ETI and Hobby Electronics have sold a
lot of digital alarm clocks - over 10,000 in
fact - maybe that's something to do with the
fact that we sell at real bargain prices. Now we
can offer you a truly modern, space age
model

It includes all the facilities expected in a
good design - fast, slow setting, snooze
facility. etc plus two unusual features -
automatic brightness control and a weekend
alarm cancel

An example of this clock can be seen and
examined at our Oxford Street offices.

£10.50
(Inclusive of VAT and Postage)

ALARM -
CHRONO LCD

Mtttrl
C1400NO

SONIC Al AA

IC OtfART1

This new addition to our unbeatable
selection of bargains is no ordinary LCD
watch. It's a slim, multi -function, dual
time chronograph alarm watch, no less.

This model will show hours, minutes,
seconds, date, day of the week, stop
watch, split time, alarm and alternate dual
time zone - not all at once, of course.
There is also a night light.

Hours, minutes, seconds and day of the
week are displayed continuously, while
the date will appear at the touch of a
button. The day of the week is indicated
by a flag. When used as a stopwatch, the
maximum count is 0.1secs. short of
thirteen hours.

An example of this watch can be seen and
examined at our Oxford Street offices.

£22.95
(Inclusive of VAT and Postage)

To:
LCD Watch Offer
ETI Magazine
25-27 Oxford Street
London W1R 1RF

Please find enclosed my cheque/ PO for
El 2.95 (payable to ETI) for my LCD Chrono-
graph.

Name

Address

Please allow 28 days for delivery.

To:
DIGITAL ALARM CLOCK MK2 Offer,
ETI Magazine,
25-27 Oxford Street,
London W1 R 1 RF.

Please find enclosed my cheque/ PO for
£10.50 (payable to ETI Magazine) for my
digital alarm clock.

Name

Address

To:
ALARM/CHRONO LCD WATCH Offer,
ETI Magazine,
25-27 Oxford Street,
London W1 R 1 RF.

Please find enclosed my cheque/ PO for
£22.95 (payable to ETI Magazine) for rris,

Alarm /Chrono LCD watch

Name

Address

Please allow up to 28 days for delivery
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FLADAR TRANSFORMERS

DUAL VOLTAGE

PRIMARY 220-240 50HZ.
ALTERNATIVE SECONDARY VOLTAGE
AVAILABLE BY SERIES OR PARALLEL

AND CURRENT
CONNECTION

Type V011119. Current E p/p Type Ileltem Carrell E p/p

mat
WEN
125E06

20FE00

501(06
601(06
061E09
08F109
125E09

20FE09

505E09

60FE09
061E12

0211(12

125E12

210E12

50FE12

60FE12
881E12
061(15
O8FE15

121EI5

208515
501(15
601E15
80E15
061(20
OBFE20

121E20

201(20
50 120
60E020
1101(20

' 481E12
661E12
79812

6+6
6+6
6+6
6+6
6+6

9+9
9+9
g+g
9+9
0+9
9+9
12+12
12+12
12+12
12 +12
12+12
12 + 12
12+12
15+15
15+15
15+15
15+15
15+15
15+15

20+20
20+20
20+20
20+20
20+20
20+20
20+20

Diaper
0412
0412
0.412

0.5A each
0.64 each

IA sack
1.64 each

3A each
44 each

- 0.34 each
0,8A each

0.254 each

IA loch
2.54 each

3A uch
0.25A each

0.34 each
0.5A each
0.84 each

2A each
2.54 each

34 each
0.2* each

0.254 eich
0.4A each
0.6A each
I.64 each

24 each
3A such

0.154 each
0.24 each

0.25A loch

0.5A INAA
I.24 each
1.5A each

24 each

Trantlerpier

4A

54

6A

1.58
IN
2.10

2.74
3.25
3.98

1.58
1.90
2.10

2.74
3.25
3.98

1.58

1.90

2.10
2.74
3.25
3.98
4.72

1.58
1.90

210
2.74
3.28

3.98
4.72
1,88
1.90

210
2.74

3.25
3.98

4.72

3.25
4.00
5.10

50p

50p

60p

74
70p
4,59

50p
509

60,
109.

709

859

509.

509.

800
709

7°9
8,0509

1.

54
50p

501I

70p
709

Np
1.00

Sip
309

60p
70p
70p

45y

1.00

209
85p
1.00.1

08E124

121E24

201E24

501E24

60FE24
801(24
581E28
60E128

80FE28
201(311

501E30
60FE30

80630

24+24
24+24
24+24
24+24
24+24
24+24
28+29
28+28
28+28
30+30 '
30+30
30+30
30+30 A

0.154 each
0.24 each

0.44 each
0.84 each
I.2A each
1.54 each

0.75A each
1.1A each
.44 each

0.135A each

0.754 each
IA each

124464

1.58
2.10
E74
3.25

3.98
4.72
3.25
198
4.72

2.74
3.25

198
4.72

84
84
709

lop
8E9

1.00

70p
859

1.00
Mt
70p
85p

1.81

Ilettl.Tip Rana.
Available 3.

Ones
4. 5. 5. 11 9. 10. 12. IS. 18.

1241201 16.915 012-15

NAN
66136
801E36

1001(40

24+30
24+30
24+30
24+30

IA
2A

34
44

IN
4.70
5.95

7.10

70111

859

1-00

1.15.

lisp it taMe8118r-
1001,,

ron
ii -12
FEI5
FE20

601E52
64E28
601030
1009E25

1001E30

1001E36

64-6
9-0-9

120-12
15-0.15
20-0-20
26-026
20-0-29
30-0-30
25-0-26
30-0-30
36-0-36

2*
24

ZA

A each

A each
A each

A each
A each

A each
A rich
A each

each

each

sad

210
2.74
2.N
3.25
3.25
198
3.98
3.9B

5.15

5.15
5.15

84
7E9

709

70p'
20p

1.00

1.00

1.00

IA"
1.15
1.15

AN cereal Adis Criss bear Calle

1E01

1E03
1005

0.1.11
0.306
0.506

0.26

6.26
0.30

209

20
20p

FLADAR ELECTRIC
P.O. BOX 19
WESTCLIFF-ON-SEA
ESSEX. 0702413314

,...

TRADE ENQUIRIES
WELCOME

PAYMENT TERMS
C.W.O., Cheques
Postal Orders
Please add 8% VAT
After post & packing

PLEASE ENQUIRE
FOR OTHER TYPES

NOT SHOWN

LECTRO
Your leading direct suppliers of

RESISTORS
Carbon Film 
1/2 watt lto 10

1/2 watt 47 to 4M7
1/4 watt 47 to 10
1 watt 4.7 1 OM

Metal Oxide 
1/2 watt Electrosil TR5

10 to 1M 2% E24 values
Metal Film
0 4 watt Mullard MR25

5.1 to 300K 2%E24
Wirewound

1 watt 0 22 to 3 9
2 5 watt 1 to 1K
3 watt 1 to 10K
7 watt to 10K
THERMISTORS 
Discs -VA 1039 500 19p. VAT 1040 130 VA1100 15
19p. VA 1 104 1 5-25 59p
Plate and Bead (vacuum) types also available from 22p
to £4.80 each

ELECTROVALUE FOR E.T.I. PROJECTS

Buying from Electrovalue can cost you even less when
buying from either of our shops or catalogue No. 9 (See
pages 85/86 and discounts scheme) You will find
practically everything you want in our Catalogue at good
prices backed by good service - so start buying the
Electrovalue way today.
V A T Add 8% to all prices quoted here except those
where marked  which carry 121/2% Prices subject to
alteration without prior notice.
Discounts non -allowable on Barclaycard of Access, and

certain items prices NETT or with N
Prices correct at time of going to press

E24 values (E 12 over 1 M)
es. 2p

E 1 2 values as. 2p
E24 values es. 2p
E 1 2 values ea. Sp

ea. 5p

es. Sp

E 1 2 values
El 2 values (vitreous)
El 2 values
El2 values

se. 16p
ea. 26p
es. 16p
ea. 16p

ELECTROVAIR LTD

 We pay postage
in U.K. on cw order list
value £5 and over. If
under add 27p hand-
ling charge.

 We give discounts
On cw orders only 5%
on list value £10 or
more.
10% on orders list
value 1E25 or more.

 We stabilise prices
By keeping to our
printed price lists which
appear, but three or
four times a year.

 We guarantee
All products brand new,
clean and to makers
specs. No seconds, no
surplus

 WE WILL SEND
YOU OUR 120 PAGE
CATALOGUE NO. 9
FREE ON REQUEST.
Write, phone or call for
your copy together with
latest price list.

Dept. ETI7, 28 St. Judea Road, Englefield Green, Egham, Surrey 11/V20 OHO
Phone. Egham 3603 London prefix 389 STD 0784-3 Telex 264475
Northern Branch (Personal shoppers only), 680 Burnage Lane, Burnage. Manchester
M19 1NA
Phone (061) 432 4945

GREENWELD
443A Millbrook Road, Southampton

SO1 OHX Tel: (0703) 772501
All prices quoted include VAT. Add 25p UK, BFPO Postage. Most orders despatched
on day of receipt. SAE with enquiries please. MINIMUM ORDER VALUE £1.
Official orders accepted from schools, etc. (Minimum invoice charge E5).
Export/Wholesale enquiries welcome. Wholesale list now available for bona -fide
traders. Surplus components always wanted. Prices in this advertisement valid until
30/6/79; 100 + prices are per value and may not be mixed.

,RESISTORS
1/4W 5% Carbon film 1R -10M E24
series. 1-99 1'/2 p; 100-99 1 p;
1000+ 0.7p.
1/2W 2% Metal Oxide 10R -1M E24
series. 1-99 6p; 100+ 4p. V4W 1%
Metal Glaze 1 R-1 M E24 series. 1-99
10p; 100+ 71/2p. (add 20% for
values under 1 OR and over 510k).
1W 5% Carbon Film 4R7 -10M E12
series. 1-99 3p; 100+ 21/4p.
WIREWOUND
Watts Range 1-99
1 OR22-1k8 7p
21/2 OR22-15k 9p
5 OR47-33k 12p
7/8 2R -22k 14p
9/10 OR4-60k 16p
15 1R -75k 18p

100+
41/2 p
6p
9p

101/2 p
12'/2 p
14 '/z p

(Full list of values in cat)
POTENTIOMETERS
Lin or Log less switch 1k -2M2 26p
each. Dual 1in or log less switch
4k7 -2M2 79p each. Log + DPSW
4k7 -2M2 57p each. Spkr Vol con-
trols, 3W w/w, splined shaft: 20R
50R 100R or 200R 37p each 100+
26p.

CAPACITORS
50V min ceramic, 5% up to 1 000pF
Value 1-99 100+
1.5-1000pF 3p 2.25p
1500-.047 4p 2.8p

100V MYLAR, El 2 series
Value 1-99
.001-.0082 p 4p
.01-.1p 5p
.15 7p
.220 9p
.339. 10p
.479. 14p
250V polyester
Value 1-99
.01-.068 4p
.1-.22 5p
.33 8p
.47 12p
68 15p

1 0 20p
1 .5 26p
2.2 32p
3.3 39p
4.7 49p
6.8 63p
ELECTROLYTICS
25V: 0.47 1 2.2, 3.3, 4.7, 10, 15,
22. 23, 47p 7p; 1000 8p; 150p
10p; 220p 12p; 3300 15p; 470p
19p; 10009. 26p; 15000 31p;
22006: 38p; 3300p 51p; 4700p
60p; 100006 can 87p; 40V:.47 1 p
7p; 2.2, 4.7, 10, 15, 22p Sp; 470
rip; 1000 11p; 150p 13p; 220p
15p; 330p 20p; 470p 24p; 1000p
34p; 1500p 45p; 2200p 60p;
4700p 72p. 63V: 1, 2.2 8p; 4.7p
9p; 10p 10p; 22p 11p; 470 12p;
100p 13p; 2200 18p; 470p 26p;
1 000 0 51p; 2200p 78p; 47000
can 220p.
100+ of any one type. less 25%

TANT BEAD CAPS
Value
0 1 -1 p
1.5p
22p
33p
4.7p
6.8p
10.0p
15p
220
330
470
68p
1000

volts
35
35
35
35
35
35
35
20
16
10

6
3
3

1-99
12p
12p
12p
12p
14p
14p
14p
14p
14p
14p
14p
14p
14p

100+
3p
3.6p
4.8p
6.2p
7.4p

10.6p

100+
2.8p
3.8p
5.6p
7.3p
9.6p

13.4p
18p
22p
26p
32p
39p

100+
7p
7'/z p
8p
81/z p
91/2p

101/2p
11'/2 p
111/2p
111/2p
111/2p
111/2p
111/2p
111/2p

PRESETS
Min 0.1W vert or horiz mntg 100R -
4M7. 1-99 7p; 100+ 41/2p. Std
0.3W vert or horiz mntg 100R -4M 7 ,
1 -99 9p; 100+ Op.

POPULAR SEMICONDUCTORS

Type
741
555
556
BC107
BC108
BC109
125 Red LED
2 Red LED
76003N
76013N
76023N
76033N
1N4148
1N4003
1N4007

1 99
18p
25p
55p
9p
8p
9p
11p
14p
160p
130p
130p
160p
2p
4p
7p

1C0+
14'/2 p
19'/2 p
49p
7p
61/2p
7p
81/2p
10p
100p
85p
85p
100p
1.3p
2.9p
4.9p

1979 CATALOGUE
64 BIG PAGES!!

FEATURES INCLUDE:
* 50p Discount Vouchers
* Quantity prices for bulk buyers
* Bargain List Supplement
* Reply Paid Envelope
* Priority Order Form
* VAT inclusive prices

ONLY

..i50p pet

OSCILLOSCOPES
We have available from stock the fol-
lowing SCOPEX models. 4D 10A
DC-10MHz: 10mV sensitivity; Stab.
power supplies; Dual beam; 3%
accuracy. Excellent value at £214 inc.
VAT and Carr.
456-DC-6MHz: 10mV sensitivity.
Ideal portable scope. Solid state
circuitry. All for E150 inc. VAT &
Carr.

£1 BARGAIN PACKS
K101-16 BC 2398 N.P.N. Low
Noise.
K102-15 BC 3498 N P.N. Low
Noise.
K103-10 BC 5468 N.P.N. 80 Volt.
K104-18 BC 182B N.P.N. 60 Volt.
K105-50 1N 4148 Silicon Diode.
K106-18 BC 184L N.P.N. Low
Noise.
K107-18 BC 213L P.N.P. Gen.
Purpose.
K108- 8 2N 5060 30N .8A SCR.
K109-15 BC 114 N.P.N. Low
Noise.
K114-15 XK 6116 (BF 241)N.P.N
200MHz.
K115-18 SP 1218 (2N 3702)
P.N.P. Gen. Purpose.
K117-10 BF 450 P.N.P. T.V. 1F

Amp.
K118-16 ME 4101 N.P.N. 60V
Low Noise.
K124-50 .02 uF Disc Ceramics.
K125-200 1k 5% 1/4W. CF Resist
ors.

ALL PACKS £1 each
Send S.A.E. for our bargain list which
lists 55 more packs.
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PROJECT

SOIL PROBE
Check out the roots scene with this ETI soil probe and have happier, healthier plants.

THIS COMPACT UNIT enables you
to accurately check the moisture
content of your plants' soil in one
simple operation. Its range and
sensitivity may be adjusted to
complement the most fastidious
horticulture and horticulturist. The
unit works by measuring the
resistance of the water in the soil
between two probes and comparing
it with a previously selected internal
resistance adjustable between 1 k and
250k.

A Better Buzz

A small 9 volt battery powers the
circuit which is built around a
few cheap CMOS chips and a
low power quad op -amp. To
avoid undesirable electrolytic
effects at the probes, the
resistance bridge is AC

energised. We don't known if the
plants like this but we have had
no complaints. The probes may
be made of any conducting
material or just tinned copper

VVhat it is that is
on the inside. ETIs

Soilprobe
exposed. Note that

there is not much
room in here - not

even enough to
swing dahlia. So
be ye careful of

placing and wiring
up. A PP3 is the

only power source
that will fit the box
specified so if you

want more amps
(not needed) be it
in your own case.

wires placed in the soil a few
inches apart and a couple of
inches deep. The circuit will
tolerate wire leads up to a few
feet in length and no special
screening is required. A three
level comparator whose pass
range is internally preset
indicates whether the soil is too
wet, dry or OK and the required
resistance is set by adjustment of
a case -mounted potentiometer.

Construction and Use

If you want to use the case
shown in the accompanying
photographs, be prepared for
some precision work as some of
the internal pillars need to be
removed and the components
and PCB are a very snug fit.

Construction is
straightforward provided care is
taken and attention paid to the
polarity and orientation of the
diodes and capacitors. Wire links
should be inserted first, note that
some of these are mounted
under the integrated circuit
sockets, followed by the sockets
themselves, resistors, capacitors,
transistor and diodes. The ICs
should be inserted last after the
off -board components have been
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connected. Also ensure that th,,,
flying leads have all been
soldered into place and that the
LEDs are connected correctly. A
short lead, indent or flat on the
plastic encapsulation usually
indicates the cathode. We used
miniature LEDs, two red and one
green. However, any desired
colour may be used. The
prototype also featured a
miniature 'keypad' type
pushbutton for SW1 though this
is only critical if the specified
verobox is used. 2mm sockets
were used to connect the probe
leads and the power source was
a PP3.

In use, the unit is turned on;
the probes plugged in, and RV2
adjusted until the OK LED lights.
This setting may be noted and
recorded on a calibrated scale.
As the probes are simple and
cheap to make they may be left
permanently buried in the soil
and a set made for each plant,
facilitating the repeatability of
measurements.

DRY WET

Fig. 1. Waveforms associated with the ETI
Soil Moisture indicator, resulting in an LED
display of whether the soil is wet, OK or
dry.

SW1

ov

'OK' LED 2

C A LED 1 (WET)
A LED 3

(DRY)
A

Fig. 2. Component Overlay.

R V2
AND PROBE

LED
1 & 3 C

PROBE

BUYLINES
All components should be readily
available. If you use the PCB they
should be as small as possible.

RV2

HOW IT WORKS

The circuit consists of an AC energised
bridge whose two active arms are formed
by RI! plus RV2 and the soil resistance
between the probes. Its operation. may be
best understood by reference to the circuit
diagram and Fig.l. ICla and IC lb are con-
figured as an astable oscillator whose
squarewave output (Fig. lb) clocks IC2a.
This signal, inverted by ICIc (Fig.1c),
clocks IC2b.

The antiphase Q and 15 outputs of IC2b
are buffered by IC4a and IC4b whose out -
pits (Fig. Id and le) drive the resistance
bridge formed by R11 plus RV2 and the soil
resistance between the probes. R11 pro-
tects the amplifier outputs against inad-
vertent short circuits.
'The output of IC2a (Fig. la) is a

squarewave of the same frequency, phase
shifted by 90 degrees. This means that the
edges of the waveform are coincident with
the centre of the squarewave from IC2b
(Fig Id and le) and facilitates phase detec-
tion by IC3a and IC3b. When the soil res-
istance measured between the probes is
equal to the resistance of R11 plus RV2, the
signals from IC4a and IC4b will cancel out.
However, when an imbalance occurs, there
will be an error signal whose phase will
depend on whether the soil has a greater or
lesser resistance than the other arm of the

bridge. The amplitude of the error signal
will also diminish as the bridge approaches
balance (Fig. If).

This signal is coupled via C5, R10 to
amplifier IC4c and squared up to provide
CMOS input levels by schmitt trigger IC4d,
where it is input to IC3a and IC3b and
clocked in by the signal from IC2a. The
outputs of IC3a and IC3b will follow the
phase of the input; reflecting the state of
imbalance of the bridge, and either LED 1
or LED 3 will be lit (Fig. !g).

The amplified Signal from IC4c is also fed
via C3, DI and D2 to C2 which will acquire a
charge proportional to the level of the
input. This drives Q1 which controls the
direct, clear, and set inputs of IC3a and
IC3b respectively. When the input signal is
insufficient to turn on Q1, these inputs are
driven to their active high state by R3.

This causes both LED 1 and LED 3 to
extinguish and the condition (shown
shaded in Fig. !g) is detected by nand gate
!Cid whose output goes low causing LED 2
to light. The sensitivity of the circuit to this
condition is preset by adjustment of RV1
which controls the gain of IC4c. The re-

quired soil resistance is set by RV2. The
circuit is powered from a 9V battery de -
coupled by C6. A mid voltage point is
provided by R12 and R13 decoupled by C4.
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PROJECT: Soil Probe

PARTS LIST
RESISTORS

R1,2,6 820R
R3,4,10 100k
R5 10M
R7, 12, 13 10k
R8 1M
R9 100R
R11 68R

POTENTIOMETERS
RV1 470k preset
RV2 250k lin

CAPACITORS
C1 1n
C2 4u7
C3 10u
C4 22u
C5 220u

SEMICONDUCTORS
IC1 4011B
IC2, 3 40136
IC4 LM324
Q1 BC108
D1, 2 IN4148
LED 1, 2, 3 0.125"

MISCELLANEOUS
PCB
SW1 SPST
VERO BOX
65,2516G

11111111:10
3

6

R5
10M

+9V 0-

LED 2

14

C11tre

R2
820R

3

IC1d

2

IC2a

An internal view of the Soil Moisture Indicator, showing the position of the four ICs.

8

IC1c

9

10

R1
820R

LED 1

/ //

IC3a

11 13

R3
100k

IC3b

6

IC2b

6

a

10

II /1
13

IC4a
12

14

10

10 LED3

12 R6
0201 '4 //rn

01

R4
100k

C2
4u7

14

R7 -
10k

D2

/7771

Fig. 3. Circuit diagram of the Soil Prob.:.

C3

I ...

IC4d

R8

3

IC-4b

ICI 4011B
IC2,3 4013B
IC4 LM324
01 BC108
D1,2 IN4148

R11
680R

R V2
250k
1IN

PROBES

RV1
470k

R9
100R

R10
100k

FC5
470n

+9V

R12
10k

SW1

[4. 9V
P13 C6 -I--
10k 174

22u

220u

T
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Clef Kits Designer approved quality kits for
Electronic Musical Instrument
Construction.

JOANNA 72 & 88 PIANOS
Six and 71/4 Octave Electronic Pianos
with unique Touch Sensitive Action,
as used in the P.E. JOANNA, which
electronically simulates piano key
inertia -a feature not available in
any other design

P.E. STRING ENSEMBLE
The only kit available to the proven
A. J. Boothman Design for this
versatile String Machine.

Send S.A.E. to:

Clef Products (Dept E.T.I.)
16 Mayfield Road, Bramhall, Cheshire SK 7 1 JU.

NASCOM 1 SUPERBOARD II * 2k BASIC FOR

KIT OR BUILT ON DEMAND NOW STANDARD NASCOM 1

ELECTRONIC
MASTERMIND

£14.90
Play 9 Mastermind games against the computer
or set your own secret code 3. 4 or 5 digits,

Free Mini Mastermind with each order
All prices r illusive - P ree

N.I.C. MODELS
27 Sidney Road, London N224LT

01-889-9736

CHESS CHAMPION
6 -level Chess
Computer
£89.50 with mains adaptor

STAR CHESS TV GAME
in colour
A space-age chess game
£59.50 with mains adaptor

CHROMA-CHIME
24 -tune door chimes
Kit £9.95. Built £14.95
TRS80-100 Programs on Tape
£46.50
S a e with all enquiries

Please allow
up to 21 days
for delivery

FUNCTION
MODULE
CP-FG1

For comprehensive hi and lo filtering and control of stereo
separation (image width) mount a CP-FG1, 2 switches and 3
pots on a Magnum CP-MPC2 Interconnection Board. This fully
encapsulated function module incorporates some unique
features. Two stereo filters ("rumble" and "hiss'') are pro-
vided, each with its own slope control and choice of three
'cut-off frequencies. Stereo separation control allows variation
of the apparent image width to suit listening conditions - if you
can't place your speaker where it really ought to be, let the
CP-FG1 do it for you! All modules are, of course, available
separately - Magnum boards aren't essential but coupled with
their specially designed P.C. mounting pots and switches, they
are an easy way to build the system of your choice.

CP-FG1 - £13.25 inc. (U.K.). £15.25 incl. (Export).

Also available: Pre -Amplifiers. Filters, Power Amplifiers, Peak
Programme Monitors, Compressor/ Expander, Active
Crossovers, Power Supplies, plus all pots, switches, etc.

IT113611LJIT1 ALJOID Ltd.
DEPT. ETI7, 13 HAZLEBURY CRESCENT

LUTON, BEDS. LU1 1DF
TELEPHONE: 0582 28887

SEND LARGE S.A.E. FOR DETAILS

7400 10p
7401 10p
7402 10p
7403 10p
7404 12p
7405 12p
7406 25p
7407 25p
7408 12p
7409 12p
7410 12p

7480 40p
7481 85p
7482 75p
7483 75p
7484 70p
7485 60p
7486 25p
7489 130p
7490 25p
7491 40p
7492 35p

74156 45p
74157 45p
74160 55p
74161 55p
74162 55p
74163 55P
74164 60p
74165 60p
74166 75p
74167160p
74170100p

4013 30p
4015 50p
4016 30p
4017 50p
4018 55p
4019 40p
4020 50p
4022 50p
4023 12p
4024 40p
4025 12p

LINEAR
AY38500 450p
CA39039 70p
CA3046 60p
CA3060 225p
CA3065 200p
CA3076 250p
CA3080 75p
CA3084 250p'
CA3085 85p
CA3086 60p

LM348N 90p
LM380 75p
LM381N 150p
LM382 120p
LM391 .1180p
LM555 25p
LM565 130p
LM709C 40p
LM710T05 60p
LM710DIL 65p
LM723T05 40p

SAS660 275p
SAS670 250p
SL917B 650p
SN16889P 275p
SN76003N 150p
SN76013N 150p
SN76013ND 130p
SN76023N 150p
SN76023ND 150p
SN76033N 180p
SN76131N 125p

TBA820 100p
TBA920Q 280p
TCA270S 220p
TCA270Q 220p
TCA760 300p
TCA4500A 380p
TDA1004 300p
TDA1008 300p
TDA1022 575p
TDA1024 150p
TDA1034 250p,

7411 15p 7493 30p 74173 80p 4026 80p CA3088 190p LM723DIL 40p SN76227N 160p TDA2002 300p
7412 15p 7494 70p 74174 60p 4027 30p CA3089 160p LM733 120p SN76228N 180p TDA2020 320p
7413 25p 7495 45p 74175 60p 4028 45p CA3090AQ 360p LM739 150p SN76660N 75p TL081 50p

7414 45p 7496 45P 74176 50p 4029 50p CA3123E 130p LM741 20p TAA300 150p TL082 100p
7416 25p 7497 120p 74177 50p 4030 30p CA3130 130p LM747 75p TAA350 270p TL083 130p

7417 25p 74100 80p 74178 75p 4032 80p CA3140 60p LM 748 40p TAA550 35p TL084 130p
7420 12p 74104 40p 74179120p 4033 100p CA3161E 150p LM1303N 100p TAA570 250p UAA170 220p
7421 20p 74105 40p 74180 90p 4040 60p CA3162E 400p LM1458 100p TAA661B 150p XR320 250p
7422 15p 74107 25p 74181130p 4043 60p CA3189E 270p LM3080 75p TAA700 350p XR2003 150p
7423 20p 74108100p 74182 50p 4046 90p FX209 800p LM3900 55p TAA790 350p XR2206 450p
7425 20p 74166 75p 74184120p 4047 80p LD130 460p LM3909N 65p TAD100 150p XR2207 450p
7426 22p 74109 25p 74185100p 4048 50p LF356 80p MC1310P 140p TAD110 130p XR2208 600p
7427 22p 74118 75p 74188320p 4049 25p LF357 80p MC1312P 150p TTD120A 60p XR2216 675p
7428 25p 74320 80p 74190 70P 4050 25p LM211H 250p MC1314P 190p TBA120S 70p XR2264 450p
7430 12p 74121 25p 74191 70P 4054 100p LM300T05170p MC1315P 230p TBA12OT 90p XR2265 450p
7432 20p 74122 35p 74192 60p 4055 130p LM301AN 30p MK50398 650p TBA480Q 200p XR2567 250p
7433 28p 74123 40p 74193 60p 4056 120p LM301T05 45p MM5314 380p TBA520Q 200p XR4136 150p
7437 20p 74125 35p 74194 55p 4060 100p LM304 200p MM5316 480p TBA530Q 200p XR4151 350p
7438 20p 74126 35p 74195 50P 4066 35p LM307N 65p NE 529K 150p TBA540 200p XR4202 150p
7440 12p 74128 60p 74196 50p _4069 12p LM308T05100p NE555 25p TBA550Q 250p XR4212 150p
7441 45p 74130120p 74197 50p '4070 12p LM308DIL 100p NE556 90p TBA560C 250p XR4739 150p
7442 40p 74131 eop 74198100p 4071 12p LM309K 140p NE562B 400p TBA641A12250p 2N414 100p
7443 60p 74132 45p 74199180P 4072 12p LM310T05 '50p NE566 150p TBA700 180p ZN1034E 200p
7444 60p 74135 90p 74293 90p 4081 12p LM311T05150p NE567 170p TBA720Q 225p 95H90 800p
7445 65p 74136 80p 74L50018P 4082 12p LM317K 325p SAD10241500p TBA750Q 200p 11C90 1400p
7446 50p 74137 90p 74511280p 4093 70p LM324 70p SAS560 160p TBA800 90p
7447 50p 74138100p 4510 60p LM339 60p SAS570 160p TBA810 100p
7448 50p 74141 50p 4511 70p IN 4148 Diodes by ITT/Texas, 100 for £1.507450 12p 74142 180p 4516 65p
7451 12p 74143270p 4518 65p Static Ram 2102 1024 X 1 bit 450 nano sec £1.00 each
7453 12p
7454 1 2p

74144270p
74145 55p

CMOS
4000 1 2p 4520 65p

4528 80p
2112 256 x 4 bit 450 nano sec £2.50

Murata Ultrasonic Transducers 40kHz £2.00 each £3.50 pair
7460 12p
7470 25p

74147100p
74148 90p

4001 12p
4002 12p 4583 70p All prices include post and VAT

7472 20p 74150 65p 4006 80p
7473 25p
7474 25p

74151 45p
74153 45p

4007 14p
4009 30p T. POWELL

7475 25p 74154 70p 4011 12p 306 ST. PAULS ROAD, HIGHBURY CORNER, LONDON, Ni.. TEL: 01-2261489

7476 2 74155 45p 4012 12p Barclay /Access credit cards accepted
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electronics today
What to look for In the August Issue: On sale July 6th

STRING THING
To call this project an electronic piano
would be an injustice. To call it a string
ensemble likewise fails to explain all the
mysteries and beauties awaiting the
builder once this beast is activated. Yes it
can be a piano. Yes it can play string
sounds.

The designer (Tim Orr who also can be
blamed or praised for the Transcendent
2000) wanted to call it a "Digital Multi -

BENCH AMPLIFIER

One for the workshop or table
top. How many times have you

been half -way through a project
and needed to test something,

somehow, somewhen. And that of
course is exactly when it occurs

to you that there is nothing
around suitable.

A bench amp is worth its
weight in soldering ten times

over, and if you DON'T build this
you will regret it.

Voice String Synthesising Keyboard In-
strument". But we wouldn't let him. We
couldn't think of a better title ourselves,
but we still wouldn't let him. It's the way
we are.

Being fitted with a CCD choraliser
allows our String Thing to sound like
several of 'em at once. Why not tune in and
be amazed next month?

MICROSENSE
MPUs are definitely for you. Oh
yes they are, don't give me that old
line about them being all covered
in mystery and incomprehension.
MPUs are nice friendly little chips,
and next month we've got the de-
finitive article to prove it. Based on
a book by John Miller Kirkpatrick
it takes you through the subject
from scratch in a thorough but
light-hearted manner.

LED AUDIO DISPLAY

A really lovely little design to
amaze, astound and hypnotise the
entire universe. This project takes
the input from your hi-fi or TV or
budgie and turns it into a dazzling
and bemusing shifting pattern of
light upon a LED matrix.

Build it any size you like it'll
add a bit of visual spice to the hi-fi
rack - or simply keep
mother-in-law quiet while you
nip off down the local.
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ZENER 0100E6(400mM)
2.7V to 33V

BOARDS
25" x 5"
3.75" x 5"

RESISTORS ('. watt)
10 ohms to I Mohm

Op

51p

64

Ip

OPTO/
DISPLAY
2N5117
OCP71
ORPI2
01104 100p
01707 100p
.125"8.r
LEDs

Rid
Pm
Ysiluw

50p
70p
70p

Op
13p
13p

LINEARS
110co
741-8
747C-14
748C-8
CA3011
CA3018
CA30284
CA3036
CA3046
CA3054
C43080

30p
22p
45p
30p
80p
110p
85p

120p
75p

110p
70p

7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470

1811
60p
64p
50p
SOP

50P
10p
12p
12p

101,
14P
16P

74165
74166
74173
74174
74175
74176
74177
74180
74181
74182
74190
74191

36p
75p
80p
60p
36p
50p
50p
20p
66p
25p
36p
70p

4048
4049
4050
4066
4069
4070
4011
4072
4073
4081
4082
4086

50p
25p
25p
35p
12p
12p
12p
12p
16p
14p
14p
60p

BC 147 8p
BCI49 13p

8C157 Op

5C158 Op
BCI59 Bp
BC168 Op

BC170 8p
BC171 8p
BC172 8p
BC173 6p
BC182 Bp
BC183 8p

BEI 15
51167
BF173
0F178
6E179
8E180
11F1111

6E182
8E183
8E184
8E185
8E194

35p
25p
20p
27p
25p

Op
lbp
20p
20p
20p
20p

Op

TIP33
TIP344
TIP354
TIP364
TIP414
TIP424
TIP2955
TIP3055
ZTX108
27X109
ZTX300
110500

60p
40p

230p
290n
60p
60p
65p
55p
12p
12p
14p
16p

PRESETS (Horizontal) .125" Clip 3p CA3140E 51 p 7472 20p 74192 25p 4510 80p BCI84 9p 8E196 8p 20706 10p
100 ohm to 1 Mohm 5p .2" Clip 4p LM30140 28p 7473 12p 74193 60p 4511 70p BC186 19p BFI97 Bp 201131 15p

1.8130811 64p 7474 12P 74194 55p 4516 64p BC187 19p 8F198 Bp 201132 24p

POTENTIOMETERS (carbon)
11838011 61p 7475 25p 74195 50p 4518 65p BC207 8p 01200 33p 261302 38p

I Kohm Io 2 Mohms log/Hour 22p L1138111 120p 7476 25p 74196 50p 4520 65p 5C212 10p 8E224 I Bp 201304 50p

5 Kohm to I Rohm log with switch 50p DIODES
0E555
NE556

25p
60p

7480
7485

20p
60P

74197
74198

32p
100p

4528 pop BC213 10p
BC214 10p

BF257
BF258

14p
28p

201305
201306

40p
38p

81127 10p 7114641-611 7486 10p 74199 90p TRANSISTORS BC237 15p 8E259 15p 261308 50p

CERAMIC CAP (50V) 0447 Bp 200p 7490 25p AC126 17p BC238 15p BER39 1 Bp 261613 1 Ilp

22pF lo 50.000pF 3p 0091 8P TBA800 70p 7491 25p CMOS ACI21 I7p BC301 25p BF1140 I Ilp 2111711 20p
04200 6p TBA810 100p 7492 15p 4000 12p AC128 17p BC303 25p 8E079 18p 281893 25p
00202 9p 7493 15p 4001 12p 128/176 BC328 6p BERBO 22p 202217 24p

POLYESTER CAP (2500 04148 4p TTL 7494 25p, 4002 12p MP 35p BC338 6p BFX29 20p 202219 21p
.01..015..022..033..047..068..1 uF 5p N916 5p 7400 10p 7495 25p 4006 68p AC14I 24p BC547 Ip BE030 32p 262369 10p
15..22..33u7 6p N4001 4p 7401 10p 7496 25p 4007 i4p 0C142 1 Sp 8C548 Ip BFX85 20p 202484 18p
47..68 uF 12p 114002 4p 7402 10p 7497 120p 4008 64p ACI51 22p BC549 1 p BF086 27p 282905 22p

I uF 15p 111003 5p 7403 10p 74100 40p 4009 25p 0C153 22p Bc557 1 p BF X87 20p 282906 10p
22 uF 20p N4004 6p 7404 12p 74105 40p 4010 35p ACI76 1511 BCY30 60p 81150 15p 202907 12p

54005 7p 7405 I2p 74107 10p 4011 I2p AC187 23P BCY34 66p 8E151 15p 2N2926 10p
04006 Op 7406 12p 74109 30p 4012 12p ACI88 20P BCY59 16p 51953 17p 283053 15p

ELECTROLYTIC CAP 7511 N4007 9p 7407 24p 74110 46p 4013 30p A0149 65p BCY70 14p BSX 19 20p 203054 50p
I uT to 47 uF 6p 05400 13p 7408 12p 74118 75p 4014 60p 80161 35p Ur71 14p BSX20 18p 203055 50p
68 0.100 uF 7P N5401 14p 7409 12p 74121 20p 4015 50p 40162 35p 80115 30p 80205 130p 203702 Sp
150 uF op N5402 15p 7410 12p 74122 20p 4016 30p AF 114 23p 80121 70p BU208 150p 203703 Op
220 uF 9p 05404 20p 7411 15p 74123 40p 4017 50p Aff 18 3DP 80123 60p 0C25 76p 203704 Sp
330 uF 1 1p 7412 15p 74125 35p 4018 55p AF 125 22P 60124 77p 0C28 70p 203706 Op
470u1 14p 7413 25p 74126 35p 4019 40p 01126 22p 80131 35p 0C35 70p 203707 Op
1000 oF 22p 7414 45p 74132 45p 4020 50p AF127 22p 80132 35p 0071 16p 203710 8p

7416 24p 74141 35p 4021 60p Af 139 32p B0135 30p 0072 32p 283711 Op

VOLTAGE 7417 24p 74142 180p 4022 50p AF186 54p B0136 30p 0084 42p 203772 100p
REGULATORS 7420 12p 74145 30p 4023 12p AF239 40p 80137 30p 11129 40p 203113 280p
32011-05 40p 7421 20p 74150 65p 4024 45p ASY53 33p 00130 3op 01P30 35p 203866 54p
320H-24 40p 7422 15p 74151 45p 4025 12p ASY54 33p BD139 30p T1P31 45p 203904 Bp

DIL SOCKETS BRIDGE 7805 60p 7427 10p 74153 45p 4027 30p ASY55 33p 80140 3Op TIP32 45p 204061 12p

8)110 10p RECTIFIERS 7812 60p 7428 25p 74154 25p 4028 45p BC107 Op

14 pin 12p 22p 7815 60p 7430 12p 74155 45p 4029 50p BC108 Op

16pin 13p 111/10011 24p 7818 60p 7432 10p 74156 25p 4030 30p BC109 8p
Please add 25p for p&p18 pin 18p 111/20011 27p 7824 60p 7433 24p 74157 25p 4035 60p BCI 13 10p

22 pin 22p I 4/40011 32p 7905 80p 7437 10p 74160 55p 4041 57p BC117 12p
24 in 24p
28 pin 2Bp
40 pin 40p

24/5011
24/10011
20/2000

34p
38p
44p

7912
7915
7918

80
80pp
80p

7438
7440
7441

10
10pp
46p

74161
74162
70163

20
55pp
35p

4042
4043
4044

54
54pp
50p

BCI 19
BCI40
BC142

25
27pp
12p

DELTA TECH & CO.
2A/4001 48p 7924 80p 7442 40p 74164 SOp 4047 80p BC143 12p 62 NAYLOR ROAD, LONDON, N20 OHN

All prices VAT inclusive

IBM 3740 COMPATIBLE
DISC SYSTEM
The twin drives and controller are housed in a metal
saddle maintaining an integrated configuration, one
of the major features of the PET. Connection is via the
PET memory expansion port and the system comes
complete with a PROM which boots the disc resident
P -DOS into RAM. Control of the disc system via PET
BASIC USR instruction with simple commands from
either the keyboard or under program control.

COMPLETE SYSTEM £1,900
Other accessories: Saddle conversion package £180,
S100 Buff expansion £96, Voice recognition £176,
Voice response £182, Robot control £236, Quum
Printer £1,400.

The following disc system commands are available:
LOAD, SAVE, CREATE, DELETE and CATALOGUE.

The file management system provides for up to 8 files
to be opened concurrently. Files can be opened in
READ,WRITE, UPDATE and
APPEND mode. The user
may write his own disc
system modules to
expand the facilities of the
disc resident system

£950.00 excluding VAT

01.84

E3.92

E322

E6.50

MECHANISM
WITH ALARM

Assemble
it In an evening,
MECHANISM & CASE
Inc.asSernbly instructions

£ 5.00 1£6.99
THREE FOR £13.50

 AC MAINS
 SIZE 6'/e x 2 Vs x 2 1/4

Your receipt is a 2 -year
guarantee

24 HOUR

CLO
  SILENT RUNNING
 LARGE ILLUMINATED

NUMERALS

AS USED INBRAUn
DIGITAL CLOCKS

MECHANISMS 10 FOR £39. 100 FOR E300

HALF PRICE OFFER

HENRY'S RADIO EXPORT

404 EDGWARE ROAD, ,,"°,MIE s

LONDON W2 1ED 01-7231008

HENRYS
Aft

tts

DELIVERY
FROM STOCK

QUALITY REEL TO

REEL & CASSETTE TAPE HEADS SAME
rzziAii UNIVERSAL CASSETTE

81 2-01
MONO PLAYBACK

MONO RECORD/PLAYBACK
824-01
STEREO PLAYBACK
B24-02
STEREO RECORD/PLAYBACK .

B24 -RP
STEREO GLASS FERRITE REC/PLBK E11.32 MAGNETIC TAPE NEARS CATALOGUE 'SPENCE

AUDIO AND 0101 CATALOGUE i80 PAGE FULL COLOUR, 50 PENCE

E12-09
MONO/STEREO ERASE . E1.813

822-02
TWIN HALF TRACK RECORD/PLEIK E5.82

C44RP502
QUAD QUARTER TRACK REC/PLBK E9.14

C22ES02
TWIN HALF TRACK ERASE . . . E4.60

PLEASE ENCLOSE
30.3 PRP WITH
ORDER

THE MONOLITH ELECTRONICS CO. LTO. PRICES

5/7 CHURCH ST., CREWKERNE, SOMERSET, ENGLAND. 10460174321 oc AT

LEO DYTE PICO DYTE
65 Viceroy Close. Bristol Rd
Birmingham B5 TUT. Tel 021-440
5631
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FEATURE

LIFE OUT THERE ?
Is there anybody there? Does anyone care? Yes to both. Read on . .

ABOUT 20 YEARS AGO scientists, realised that their
equipment might be able to detect suitably powerful
radio emissions from intelligent beings on planets in
other solar systems which may be many light years away
from us. Attempts to detect Extra -Terrestrial Intelligence
(appropriately abbreviated to ETI!) have already been
made in the USA, Canada and the USSR without
success, but much more work with larger aerials is
required to provide workers in this field with a reason-
able chance of success.

Apart from the Search for Extra -Terrestrial Intel-
ligence (SETI), drawings and radio signals have been
sent into space outside the solar system in the hope that
they will eventually be detected and understood by
intelligent beings many light years distant. Unfortun-
ately the chances of two way communications with such
beings are very remote, since the nearest star is a few
light years away and most planetary systems are at much
greater distances. Thus anyone sending a message from
the earth to anywhere but one of the very nearest of the
stars would be dead by the time any reply could be
returned to the earth.

Attempts have also been made to detect signs of life
within the solar system. In particular, the Viking space-
craft which landed on Mars conducted prolonged tests

to try to detect life or the chemicals associated with life.
Although no organic molecules that could be the past or
present constituents of living things were found and the
results were generally rather discouraging, they were
certainly not conclusively negative as regards the
possibility of life on Mars.

Communication Techniques

It seems likely that there are three possible ways in
which we may be able to communicate with intelligent
beings from outside the solar system. The first way
involves a direct meeting of space vehicles or a landing
by them on the earth. Unless the other beings have a
longevity which far exceeds that of man, the journey
time would make this method quite impossible. Many
people do not fully appreciate how much vaster are the
distances involved in interstellar space than those within
the solar system. Light takes about 8 minutes to reach us
from the sun, but about 180 000 years to cross our
galaxy and some thousands of millions of years to reach
us from the farthest known objects.

As we require something which will convey informa-
tion quickly, the obvious thing to use is electro-magnetic

Fig. 1. Some of the most important factors
which determine the choice of listening
frequency. As signals from other stars
would be very weak, it is important to
choose a frequency where the natural
background noise is relatively small. Most
SETI work has been done in the relatively
low total noise region of 0.5 to 10 GHz,
christened the 'Water Hole', since it
contains frequencies strongly associated
with water. The favourite frequency is 1.42
GHz, emitted when the electron in a
hydrogen atom flips over, reversing its
direction of spin.

The noise contributions shown are - the
2.76 K cosmic background radiation
(remnants of the big bang), atmospheric
noise (as water and oxygen absorb and
reradiate energy), quantum noise
associated with the arrival of each photon
in the atmosphere and synchrotron
radiation emitted by particles spiralling
round galactic magnetic fields (the level
varies with galactic latitude. The extreme
lines shown are for galactic latitudes of 10°
and 90° ).
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signals which travel at the speed ht. We can only
send signals by this technique and nt material objects,
but generally it is far more sensible to send information.
on how to construct an object rather than to send the
object itself over such vast distances. Should one use
light, infra -red, radio waves or some other form of
electromagnetic radiation? Radio -waves are to be pref-
erred, since the energy required per transmitted photon
is relatively low.

The third possible communicating technique involves
the acceleration of sub -atomic particles to velocities very
near to the speed of light, but as far as is known this
technique has not yet been tried. If particles which can
travel faster than light (known as 'tachyons') are ever
discovered, one can only wonder whether they could be
used in an extra -terrestrial communications system if
they can be produced relatively easily; however, at the
moment such a suggestion is nothing more than pure
speculation.

It has been suggested that we should avoid transmit-
ting any signals into space which would inform possibly
hostile intelligent beings of our location. It is generally
felt, however, that we can take comfort from the fact that
any intelligent beings would be more interested in
sharing information with us and co-operating with us as
far as possible rather than in attacking us as in science
fiction stories. In any event, it seems likely that it would
take them so long to arrive here that our civilization
would be in a very different state by the time they could
reach us.

Basic Problems

Let us first consider the basic problems associated with
receiving radio signals from outside the solar system,
since any of our attempts to send messages are not likely
to bring any result for an enormously long time. Any
radio signals reaching the earth from outside the solar
system are likely to be extremely weak owing to huge
distances involved and it therefore follows that SETI
projects require the use of the largest radio telescopes in
the world.

One is left with decisions to make on the direction in
which one should point the telescope, the frequency or
frequencies which one should attempt to receive, the
bandwidth one should use and perhaps even the time at
which one should attempt to receive any transmissions.
In the work on SETI which has been performed up to the
present time, the telescopes have usually been pointed
towards some star in our galaxy which is not excessively
distant and which astronomers feel may possibly have a
satellite system on which life could have evolved in some
form or other.

In general astronomers have concentcated their
searches in the regions of stars of the same or similar
spectral classes as the sun. It has been felt that if a star
has a luminosity much greater than that of the sun, then
the lifetime of any planetary system associated with that
star is probably too short to have enabled life to have
developed to the point where intelligent civilizations
have evolved. Stars of luminosity much smaller than that
of the sun seem to have rather violent coronal activity
which would probably result in any associated planet-
ary system being rather inhospitable to most imaginable
forms of life. Other stars have departed from the main
sequence as a rgsult of a super -nova or nova explosion
and SETI worlZers have tended to disregard these

because it seems doubtful whether any living species
could survive the catastrophe event of such an explosion
in the star.

Signal Types

What types of signal should we expect to receive from
other planetary systems and how could we recognise
such signals as originating from intelligent life? The SETI
workers are basically searching for coherent signals,
possibly modulated. For example, our own radio trans-
missions have a coherent carrier wave, although the
modulation present inevitably involves a finite band-
width. The presence of this type of signal would almost
certainly indicate it is not of natural origin and hence
would imply the existence of intelligent life elsewhere in
the universe.

There are three basic types of signal from other
planetary systems which we may be able to detect. The
first type of signal is leakage of a signal into space in just
the same way that our own radio and television signals
leak away to a greater or lesser extent through our
ionosphere. Indeed, a spherical wave of radio signals of
a fairly wide range of frequencies has been travelling
away from the earth over a period of rather over 50
years. In the case of more highly developed societies, it.
seems probable that they have been transmitting such
signals for a far longer period (although one hopes they
have not been stupid enough to destroy themselves by
nuclear war).

A second type of signal we may possibly be able to
receive is some form of inter -stellar or even inter -galactic
communications between highly developed commun-
ities. Such reception would be by chance and it must be
assumed that highly developed communities would
employ very high gaiA antennae which are unlikely to be
pointing towards our solar system. Thus the chances of
intercepting such messages cannot be regarded as being
very high.

The third type of signal we may hope to receive is an
intentional one directed at our solar system by a society
in a distant stellar system in order to notify us of their
presence. It is also possible that such a society may send
signals out isotropically (that is, all directions at equal
intensities), but unless they have transmitters of ex-
tremely high power, such signals would be so weak at
the earth that it is doubtful if we could detect them.

It is difficult to make an estimate of the optimum
bandwidth one should select for SETI work. Narrow
bandwidth receivers (possibly with a bandwidth of a few
Hz) enable very weak signals to be detected, since the
narrower the bandwidth of the channel used, the less the
external noise which can penetrate into that channel.
(Someone once said: "The wider you open the window,
the more the amount of dirt that flies in," and this
certainly applies to radio bandwidths). Unfortunately if
one has a very narrow bandwidth channel, it takes a very
long time to examine an appreciable range of frequen-
cies. Modern plans are to use both narrow and wide
band search techniques together with spectrum ana-
lysers for the simultaneous examination of numerous
frequencies by computer techniques.

The Drake Equation
Before spending millions of dollars on SETI pro-
grammes, one would like to have some approximate
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estimate of the number of civilizations which are likely to
possess the technology to be able to communicate with
us. Such an estimate can be obtained by the use of the
Drake equation. Professor Frank Drake is one of the
leading SETI workers and is now Director of the National
Astronomy and Ionosphere Centre of Cornell University.
His equation reads:

N = Irfpnef,f,f,L

where N

fp

ne

f,

is the number of existing civilizations
possessing the interest and capability
for inter -stellar communications
is the mean rate of star formation
averaged over the lifetime of a galaxy
is the fraction of stars with planetary
systems
is the mean number of planets in each
system with an environment favourable
for the origin of life
is the fraction of suitable planets on
which life does develop
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fi is the fraction of life bearing planets on
which intelligence together with
manipulative abilities appears
is the fraction of the planets evolving
advanced technical civilzation
is the lifetime of the technical civiliza-
tion (perhaps very difficult to estimate!)

The estimate obtained from the use of this equation will
obviously vary widely according to the estimated values
employed. However, most estimates now place the
value of N around one million, these being distributed
amongst approximately 500 million stars in our galaxy.

f

L

SETI History

Perhaps the first important paper on SETI work appears
in Nature in 1959 under the title "Searching for Inter-
stellar Communications" by Philip Morrison and
Guiseppe Cocconi. It is interesting to note that they
suggested the use of the 1.420 MHz hydrogen
0
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Fig. 2. On November 16th, 1974, the
Arecibo telescope was used to transmit a
message at 2380 MHz towards the Great
Cluster in Hercules, Messier 13, some
25,000 light years away.

The message, 1679 bits long, can be
decoded by breaking it into 73 consecutive
groups of 23 characters and arranging
these groups in sequence under one
another as shown. The first piece of
information consists of the first ten digits in
binary form - the numbering system to be
used. It continues with the atomic numbers
of five common elements found in living
things. Information on sugars and DNA
follows, with a sketch of a human being
and the solar system, ending with
information about the Arecibo telescope.

Encoding information in various types of
message poses some interesting problems
in order that decoding can be carried out as
easily as possible by intelligent remote
beings.
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frequency, since it is a unique standard frequency which
must be known to every observer in the universe.

Eight separate major efforts have been made by US,
Canadian and Russian radio astronomers since 1960 to
detect extra -terrestrial signals from intelligent beings.
Although each search has concentrated on one or more
specific frequencies in the range from 600 MHz to 22.2
GHz, the receivers used were those designed mainly for
normal radio astronomical work which involves the
detection of incoherent naturally produced radiation
rather than the coherent radiation the SETI workers were
seeking.

Although no confirmed sources of signals from
intelligent beings outside the solar system have yet been
detected, it has been estimated that the number of stars
which have been examined is about 0.1 % of the number
which would have to be investigated if there is to be a
reasonable statistical chance of detecting extra-
terrestrial intelligent signals.

Project Ozma
The first SETI work was led by Frank Drake using the
1420 MHz hydrogen frequency. It was named "Project
Ozma- after the ruler of Oz -a far away place populated
by exotic beings. Drake employed a bandwidth of 100
Hz and aimed his receiver at the two stars Tau Ceti and
Epsilon Eridani which are both some 11 light years away
from the earth. The observing time was some 150 hours
using a 26 m (85 feet) diameter steerable antenna in
1960.

Project Ozma II is a much more extensive one which
has also been carried out at the National Radio Astro-
nomy Observatory, Green Bank, West Virginia. In this
work some of the largest and most sophisticated radio
telescopes in the world have been used; they include the
92 m (300 feet) diameter partially steerable antenna
completed in 1962 at a cost of about 1 million dollars
(500 000 pounds) and the 43 m (140 feet) diameter

equatorially mounted, fully steerable antenna which
was completed in 1965 at a cost of some 14 million
dollars (£7 million).

Project Ozma II was commenced in late 1972 under
the leadership of Benjamin M. Zuckerman of the Uni-
versity of Maryland and Patrick Palmer, of the University
of Chicago, the intention being to run the project for
about two years. However, the Observatory made more
time available and the project continued until December
1976 with an examination of about 700 stars at dis-
tances of up to some 65 light years. The prime targets
were main sequence stars of the F5 to K5 class. The
observations were carried out at 1420 MHz, each of
384 separate receivers being tuned to a slightly different
frequency near to the 1420 MHz hydrogen line. A total
bandwidth of 3 kHz was used.

At the end of the Project Ozma II work, about 12 stars
showed some unexplained phenomena which were
probably due to terrestrial radio interference, but which
could have been due to faint signals from intelligent
beings. These stars will doubtless be examined very
carefully at some later date.

Arecibo
Some SETI work has been carried out using the largest
telescope in the world at the Arecibo Observatory in
Puerto Rico which has a diameter of 305 m (500 feet) in
the air. The reflector panels consist of 38,778 individual
panels each a little over 1 m by 2 m in size; each pane,
must be positioned with an accuracy of better than 1

mm.
In 1967 a British post -graduate student noticed a

mysterious regular pulsing signal from space and there
was much speculation as to whether this was a signal
from intelligent life beaming a message to earth. The
Arecibo antenna was used to show that this signal was
coming from the first pulsar to be discovered and that it
was in the Crab Nebula.

The Goldstone 26 m Deep Space Network
Antenna may be used in an all sky search.
(Photo by courtesy of Jet Propulsion
Laboratory)
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Two of the best known SETI workers, Prof. Frank
Drake and Prof. Carl Sagan, have used the Arecibo
antenna to examine the radiation from whole galaxies for
signs of signals from intelligent life. Although the use of
this technique has enabled them to examine many
millions of suitable types of stars simultaneously, it
would require a signal of very great intensity to enable
frequencies of 1420 MHz, 1654 MHz and 2380 MHz,
but the time allocated to this work is relatively small.

Canadian Work
Dr. Bridle and Dr. Feldman commenced work at
Canada's nationally owned Algonquin Radio Obser-
vatory in Algonquin Park, Ontario in 1974. They are
using a 46 m (1 50 feet) diameter telescope to examine
many of the nearest sun -like stars, but the frequency
employed is 22.2 GHz - the emission frequency of the
water molecule - which is much higher than that used
by other workers.

Project Cyclops
One of the most ambitious SETI projects yet proposed is
known as Project Cyclops. This is intended to be suitable
for not merely detecting high power signals (such as
those from our own Arecibo antenna), but also to allow
eevesdropping on much lower intensity signals which
other civilizations use for their own communications (like
our radio and television transmitters). In order to be able
to receive such signals from stellar systems at distances
of a few hundred light years from the earth, enormous
antenna systems are required.

It seems unlikely that it would be a practical
possibility to construct a single reflecting dish of
adequate size and therefore it has been suggested that
the Cyclops project could employ an enormous array of
radio telescopes, each of which may be about 100 m in
diameter. For example, as many as 1500 such 100 m
dishes could be spread out in lines over an area of
perhaps 65 km2 and connected together electrically to

provide the same performance as a single dish of
enormous dimensions.

Project Cyclops was initiated as a study by the NASA
Ames Research Centre and Stanford University in 1971
under the leadership of Dr. John Billingham and Dr.
Bernard Oliver. There have been vast improvements
since then in solid state memories, microprocessors,
wideband maser low -noise amplifiers, etc.

Conclusion
The Search for Extra -Terrestrial Intelligence has not yet
been successful, but this is not particularly surprising in
view of the small number of star systems which have
been examined with high sensitivity equipment. Some
people (including many of those who control scientific
finance) may feel that the SETI project is rather frivolous
and perhaps even a silly one. However, there are many
scientists very strongly committed to work in this field -
a point which can be demonstrated by the fact that a new
journal, Cosmic Search devoted entirely to SETI work
will be published from January 1979 under the editor-
ship of Dr. Robert S. Dixon who is well-known for his
SETI work at the Ohio State University Radio Obser-
vatory.

Dr. Frank Drake at times feels somewhat cynical
about the cuts in the SETI budgets. Indeed, he has
commented that the search for extra -terrestrial intel-
ligence begins with the search for intelligence here on
earth! He feels that at the present time there is a very well
qualified group of people who are keen to carry out an
extensive SETI project and, if no funds are forthcoming
for a year or more, it is likely that many of these people
will move to other work. If you were paying taxes in a
country considering becoming involved in an extensive
SETI project, how would you feel about paying an extra
amount (far less in total than that to place a man on the
moon) in order that the project could proceed? SETI
work will doubtless continue, but more funds are
required if it is to proceed at a rate which is likely to bring
success within the lifetime of most people who are living
today. Ell

^.11. .4
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An artists impression of a complex Cyclops
array on the far side of the moon containing
216 large (200 m diam.) reflecting radio
telscopes with a control building in the
middle of the array. The lunar base is in the
middle distance towards the left-hand side
and is quite small.
(Photo by courtesy of NASA Ames
Research Centre).

77ELECTRONICS TODAY INTERNATIONAL - JULY 1979



IDIDF 510/110L
How to order: Make cheques etc payable to ETI Book Service. Payment in sterling only please Orders should be

sent to: ETI Book Set -vice, PO Box 79, Maidenhead, Berks. All prices include P&P.

BEGINNERS
Beginners Guide to Electronics squires £2.65
Beginners Guide to Transistors Reddihough £2.65
Electronic Measurement Simplified G. Haiimark £2.20
Electronics Self Taught Ashe £4.40
Beginners Guide to Integrated Circuits Sinclair £3.15
Principles of Transistor Circuits S. Amos £4.75
Understanding Electronic Circuits Sinclair £4.10
Understanding Electronic Components Sinclair £4.10
Beginners Guide to Radio King £3.15
Beginners Guide to Audio Sinclair £3.10

COOKBOOKS
TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20
Active Filters £11.30
IC Timer Cookbook £7.50
IC Op -Amp Cookbook £10.00

Video Cookbook £7.00
ITL Cookbook £7.55

Advanced Applications for Pocket Calculators J Gilbert E4.20
Build Your Own Working Robot D. Hemmen £3.70
Electronics and Photography R. Brown £2.30
Fire and Theft Security Systems B. Weis £2.00
How To Build Proximity Detectors and Metal Locators J. Shields E3.90
How To Build Electronic Kits Capel E2.10
Linear Integrated Circuit Applications G. Clayton £5.40
Function Circuits Design & Applications Burr Brown £15.95
110 Electronic Alarm Projects R. M. Marston £3.45
110 Semiconductor Projects for the Home Constructor IL M. Marston E3.25
110 Integrated Circuit Projects for the Home Constructor R. Marston £3.25
110 Thyristor Projects Using SCRs R. M. Marston £2.95
Handbook of IC Circuit Projects Ashe E2.30
Practical Electronic Project Building Ainslie and Colwell £2.45

TV AND HI-FI
Audio Handbook 0 King £6.50
Cassette Tape Recorders J. Earl £5.25
Solid State Colour TV Circuits G. R. wiid.ng £6.35

Loudspeakers and Enclosures Cohen £8.20
How To Build Speaker Enclosures Badmateff £3.90
Master Hi-Fi Installation King £2.80

-LOGIC
Logic Design Projects Using Standard Its J. Wakerly E5.10
Practical Digital Design Using ICs J. Greenfield £12.50
Designing With TTL Integrated Circuits Texas Instruments 19.05
How To Use IC Circuit Logic Elements J. Streeter £3.65
110 COSMOS Digital IC Projects for the Home Constructor R
Understanding CMOS Integrated Circuits R. Melen f.4.00
Digital Electronic Circuits and Systems R. M. Morris £3.50
MOS Digital ICs G. Flynn £5.10

-COMPUTING

M. Marston E3.20

Microprocessors and Microcomputers B. Soucek E18.80
Microprocessors D. C. McGlynn £8.40
Introduction to Microprocessors Aspinall £6.40
Beginners Guide to Microprocessors £4.70
Beginners Basic Gosling £3.35

OP -AMPS
Applications of Operational Amplifiers Granite (Burr Brown) £8.30
110 Operational Amplifier Projects for the Home Constructor R. M. Marston £2.95

Experiments With Operational Amplifiers Clayton 03.40
Designing With Operational Amplifiers Burr Brown £16.65

Operational Amplifiers Design and Applications G. Tobery (Burr Brown) £7.40
Op -Amp Circuit Design & Applications 1 Carr £4.00

TEST INSTRUMENTS

The Oscilloscope In Use Sinclair £3.10
Test Instruments for Electronics M. Clifford £2.40
Working With the Oscilloscope A. Saunders £1.95
Servicing With the Oscilloscope G. King £5.60
Radio Television and Audio Test Instruments King £5.90

=SERVICING

Electronic Fault Diagnosis Sinclair E3.20
Rapid Servicing of Transistor Equipment G. King £2.95
Tape Recorder Servicing Manual Gardner Vol. 1: 1968-70 £8.50

Vol. 2: 1971-74 £8.50
FM Radio Servicing Handbook King MO

COMMUNICATIONS
Communication Systems Intro To Signals & Noise B. Carlson £7.50
Digital Signal Processing Theory & Applications L. R. Rabiner £23.80
Electronic Communication Systems G. Kennedy E8.50
Frequency Synthesis. Theory & Design Mannassewitsch £23.40
Principles of Communication Systems H. Taub £8.10

THEORY

Introduction to Digital Meting Bogner .110.20
Transistor Circuit Design Texas Instruments £9.35
Essential Formulae for Electrical and Electronic Engineers N. M. Morris £1.65
Modern Electronic Maths Clifford £6.70
Semiconductor Circuit Elements T. D. Towers £6.40
Foundations of Wireless Electronics M. G. Scroggie £4.45
Colour Television Theory Hudson £6.20

-REFERENCE
Transistor Tabelle (Includes physical dimensions) £4.10
Electronic Engineers Reference Book (Ed. 4) L. w. Turner £27.70
Solid State Circuit Guide Book B. Ward £2.25
Electronic Components M. A. Colwell £2.45
Electronic Diagrams M. A. Colwell E2.45
Indexed Guide to Modern Electronic Circuits Goodman E2.30
International Transistor Selector T. D. Towers E6.00
International FET Selector T. D. Towers £4.35
Popular Valve/Transistor Substitution Guide E2.25
Radio Valve and Semiconductor Data A. M. Bell £2.60
Master Transistor/Integrated Circuit Substitution Handbook £5.60
World Radio TV Handbook 1978 (Station Directory) E8.00
Radio, TV and Audio Technical Reference Amos £24.85
TV Technicians Bench Manual (New Ed.) Wilding £5.10

MISCELLANEOUS

Integrated Electronics J. miisian E7.90
Microelectronics Hallmark £3.90
Practical Solid State DC Supplies T. D. Towers £6.20
Practical Triac/SCR Projects for the Experimenter R. Fox £2.25
Printed Circuit Assembly Hughes & Colwell E2.45

Fallen behind recent advances?
Just starting out?
Need a decent reference book?
ETI Book Service provides an easy
way of getting your hands
on the right title.

78 ELECTRONICS TODAY INTERNATIONAL - JULY 1979



PROJECT

TUNER -AMPLIFIER
PART TWO: This month we conclude the System 8000 project with the setting up
procedure and a description of the digital frequency readout.

THE SETTING UP and alignment
must be approached in a systematic
fashion.

Procedure

a)
b)
c)
d)
e)

f)

g)
h)
I)

J)

Power Supply
Power Amp L & R
Auxilliary
Tone Controls
Filter Controls
Tape
Magnetic pre -amplifier
FM sections
AM
Frequency read out module

Before commencing alignment it is
necessary to check that.

i) All wiring has been checked and
components are correctly posi-
tioned and orientated

ii) That there are no solder bridges
iii) A good multimeter is also

required

Power Supply
Remove all fuses except for the
mains fuse. Switch on, you should

hear the relay click over. Measure
from earth to positive and negative
on the smoothing capacitors. The
voltage should read approximately
plus or minus 50V. Check that
regulator reads about 30V. Switch
off.

Power Amp
Check each power amp in turn,
ensure that speakers are switched
out. Using a meter, do a resistance
check from the case of each power
transistor to chassis to ensure that
there is no short. Find two high
wattage resistors (56R -300R will do)
and place in fuse holders of amp
being checked.

Switch on volume control
(minimum). If there appears to be no
problems feel cases of power
transistors - should be cool. Switch
on speaker. Power transistors may be
slightly warm. Now 'Buzz' input pins
of the amplifier with your finger. If
okay switch off, remove the resistor
fuses, insert two amp fuses. Switch
on, if everything is okay one can now
set RV1.

If you have access to a low
distortion audio generator put this on
the input and a distortion meter
across the speaker sockets using a
dummy load. Feed in 100mV sine
wave and set for minimum distortion.
Without this test equipment set RV1
to mid travel. Repeat for other
channel.

Tone and Filters
Insert either an audio generator,
or any music source such as a
tape -recorder, into the Aux. socket.
Select Aux. on switchbank, slowly
increase volume, and listen to sound,
check that the tone controls are
working. To check the high and
filters turn the bass control on full
and this will emphasise the rumble
filter, likewise the treble control will
emphasis the scratch filter.

Tape
If the above is working, check that
pressing tape 1 and tape 2
disconnects the Aux. Transfer the
tape recorder/audio generator to
take 1 and 2 in turn and ensure that
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Fig. 1. Component overlay for the power supply board.

pressip the respective switch brings
them into circuit. The pre-set
resistors are adjusted to match the
levels of your own tape recorders
otherwise they can be turned full on.

Magnetic
Using a record player with a
magnetic cartridge check that
everything sounds okay. Excessive
hum indictes an earthing fault.

FM
Before aligning this section it may
be an advantage to set the frequency

counter straight away. However, this
is not essential. The tuner head is
pre -aligned and will not need
adjustment. Tune through the band
with an aerial connected - ensure
that mute and AFC are off. You
should hear a continuous hiss, with
stations heard between 88 MHz and
95 MHz. If this is so, tune to an area
above 95 MHz without stations and
adjust using a non -inductive tool L4
until centre zero needle is centred.
This should correspond with

maximum hiss level. L3 can only be
adjusted ideally if an FM signal
generator is used. Generate 100
MHz, attach a distortion meter to
pin 6 of the CA3189E, there is a test
pin for this, tune for maximum signal
strength and adjust L3 for minimum
distortion. Re -adjust L4 for centre
zero. Adjust L1 for maximum signal
level. RV11 is the muting
adjustment, and can be set all the
way from no mute to absolute quiet
between stations - however, do not
overset, as the mute may not lift
quickly enough when tuning a
station.

Move next to the stereo decoder,
KB 4437 - either:-tune to a stereo
broadcast, set RV6 to the middle of
the range that brings the stereo light
on, set VC5 and RV7 for mid -way;
or:-using a stereo generator, adjust
VC5 and RV6 for maximum, set
separation at 1 kHz. Observing the
19 kHz component of the multiple
signal on a oscilloscope, set RV7 for
minimum 19 kHz. This completes the
FM.

Fig. 2. Component overlay for the tone control board.

80

Amplitude Modulation
The frequency counter can help
considerably, and an AM generator is
an asset.

MW Tune to minimum volts on
varicap line, feed in a 470 kHz
signal, peak until there is no
improvement, Tune L9 for a 550 kHz
station. Move to maximum varicap
volts, set CV1 for a 1620 kHz signal.
Tune up and down the band
checking that 550-1620 kHz is
covered without in noise
level. Tune to 600 kHz. Peak L5 and
Ll for maximum. Tune to 1400 kHz.
Peak CV2 and CV4 for maximum.
Repeat until there can be no
improvement. RV8 is set to give a
satisfactory signal level reading on
the meter.

LW Switch to LW. Set CV3 so that
minimum varicap volts 1 75KHz.
Tune to 200 kHz (Radio 4) peak L6
and L8 for maximum. If no generator
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Fig. 3. Circuit diagram of the digital frequency meter.

HOW IT WORKS
A digital frequency readout is both cost
effective and an accurate method of dis-
playing the frequency of a radio station.
GEM has been developed to interface
directly with the tuner sections of the
SYSTEM 8000, and most existing AM /FM
receivers.

The principle of operation is simple, and is a
progression from the many digital clock
ICs. Basically, the oscillator of the radio
being 'read' is fed (via buffer stages) into
the 5525, and converted to digital pulses.
These are counted by the IC, for a period
determined by the external crystal, and the
count is fed to the display.

Allowance is made for the IF offset of the
radio - 470 kHz and 10 k7Hz.This offset is
externally programmed by the diodes DI -
D6.

In this application, the source for switching
from AM to FM is obtained from the switch
bank of the System 8000, and uses the
positive power line. This is converted from

a 'Hi' to a `Lo' signal by 1C2, a HEX invertor.
The beauty is that the buffer stages for the
AM/FM oscillators are also switched off
when not in use, and thus cannot cause
interference.

Because the display would be running
when the tuner is not being used. A section
of the hex invertor takes an additional 15V
input (F) and uses this to reset the counter
and thus give a fixed reading. D7 ensures
that this signal cannot accidentally exceed
5V. The unit must be earthed directly to the
central earthing point of the system 8000,
otherwise noise may be fed back into the
system.

The unit may be used independently of
course and requires ± 12V at least, for
operation. If using a supply of lower than
± 20V, omit RIO. Maximum supply is
± 35V. Other IF offsets may also be pro-
grammed in. It uses a fluorescent display
fora good readibility and gives AM /FM and
MHz/kHz indication.
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Fig. 5. Component overlay for the digital frequency meter board.

(Below) The digital frequency meter display and driver board.
is available, the digital frequency
counter can be peaked. Li 1, L10,
can be set for maximum output (be
careful - small adjustment only).

Readout

The frequency counter should
need no adjustment, however, if
another frequency counter is
available, the crystal input should be
tuned to precisely 6553k6Hz with
TC1.

NB. It has been found in practice that
two laminated transformers give
excellent regulation and a low hum
field, also low voltage taps are
available to power the centre zero
and signal meter. The metal case will
take both torroidal and conventional
transformers. ET
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PARTS LIST
RESISTORS (all V2W 5%)
R1, 10 330R
R2 330k
R3 1M
R4 100R
R5 1k5
R6 82R
R7 100k
R8, 11 1k
R9, 13, 14 4k7
R12 15OR

CAPACITORS
C1, 14
C2, 10
C3, 4, 5, 9, 12
C6, 7
C8
C13
C14, 15
C17

10u 16V electrolytic
22n polyester
1n polyester
100n polyester
100p ceramic
100n 45V electrolytic
220n polyester
22p ceramic

SEMICONDUCTORS
Q1 BC107
Q2 BF394
Q3
Q4
IC1
IC2
IC3
D1-6
D7
D8
Reg.

INDUCTORS
L1 2

BF256
BD140
5525
4069
SP8629
1N914
5V 400mW zener
10V 400mW zener
7805

1mH

MISCELLANEOUS
TC1-0-50p, F1 -6553k6 H7 X71, 6LT06
display, PCB

Pin Wiring for PCBs

1/
2/
3/
4/
5/
6/
7/
8/
9/

10/
11/
12/
13/

AM Aerial
-Link

To +Ve of signal level
To -Ve of signal level and pin (8)
Output to D.F.D.
Test Point
To pin (5)
of Varicap pot
+12V end of Varicap pot
+1V end of Varicap pot

} -Link
14/ to (3) on Tunerhead
15/ to (6) on Tunerhead
16/ to (8) on Tunerhead
17/ to pin (19), and pin 20 (on Power
Board)
18/ to pin 22 (on power board)
19/ to pin (17)
20/ to pin (19)
21/ to pin ((31) (on Tone Board)
22/ to pin (18)
23/ to pin (25)
24/ to pin (26)
25/ to pin (23)
26/ to pin (24)
27/ to pin (29)
28/ to pin (30)
29/ to pin (27)

30/
31/
32/

34/
35/
36/
37/
38/
39/
40/
41/
42/
43/
44/
45/
46/
47/
48/
49/
50/
51/
52/
53/
54/
55/
56/
57/
58/
59/
60/
61/
62/
63/
64/
65/
66/
67/
68/
69/
70/
71/
72/
73/
74/
75/
76/
77/

to pin (28) 78/
to pin (31) 79/

80/to pin (33) 81/
to pin (37)
Earth
to 38 pin
to pin (34)
to pin (36)
to pin (45)
to pin (46)
to pin (47)
Earth pin 49 and 51
pin 48
pin 50
pin 39
pin 40
pin 41
pin 43
Earth pin 42
pin 44
Earth pin 42

(1 to 56V winding of Transformer

Connect

to speaker switch L
to speaker switch R

Connect

pin 70
pin 71
+45V fuse 66
-45V fuse 67
+45V fuse 68
-45V fuse 69
to 62
to 63
to 64
to 65
to 60
to 61
(.1 -to L and R of Head -Phones

-L
-R to FM switch
Earth
on FM switch, to mono switch

+15V
on mono switch, to stereo. LED anode
Earth
to stereo LED

8382 mono options, disconnected

All other earth connections to tabs of
power board-including centre -tap of
transformer.

CORRECTIONS FOR DIGITAL
FREQUENCY DISPLAY

pin 7-(FM tuner lead) to pin 100
pin (6) -to pin 101

Uni-Electric have sent us the following list of
corrections to the parts list and circuit
diagrams published last month.

C105 in 100n.
Circuit diagram shows a short from output
of 7815 to earth. Omit indicated line.
Switch marked 'rumble' is tape switching.
'Mono' switch, left channel shown con-
nected to earth, via a 470k resistor. This
should be connected to Mono switch via a
1 k resistor.
C67 and C1 50 are 10 of capacitors.
C136 is 470p. C137 is 330p. 10n capaci-
tor omitted from pin 7 to CFU050D. C147
is 10n. R171 is 10k.
R120 are R121 are 47k. Base of Q20 is
shown shorted to earth - should be a 47p
capacitor here.
R10 is shown connected to the base of Q2,
and Q2 connected to earth. This is wrong,
R10 goes to earth and not to Q2, R3 is 47R,
not 47k.
Mast head preamp uses 2 not 5 Mosfets.
AM coverage is 2 band not 5 band.
Sensitivity is 1.0 uV not 10 V.

In Buylines, the complete kit with metal-
work is £165. Uni-Electric will align the RF
sections and check finished mother boards
for £15.00.

An internal view of the complete unit, ready for the setting up
procedure. The digital frequency meter board is top centre.
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STEVENSON
Electronic Components
REGULATORS
78LO5 30p 7805 60p
78L12 30p 7812 60p
78L15 30p 7815 60p

79L05 70p 7912 80p
79L12 70p 7915 80p
7905 80p LM72335p

HARDWARE
MINIATURE TRANSFORMERS
240 Volt Primary
Secondary rated at 100mA.
Available with secondaries of

6 - 0 - 6, 9 - 0 - 9 and
12 - 0 - 12. 92p. each.

LOUDSPEAKERS
56mm dia. 8 ohms 70p
64mm dia. 8 ohms 75p
64mm dia. 64 ohms 75p
70mm dia. 8 ohms 100p

 70mm dia. 80 ohms 110p

TERMINALS
Rated at 10A. Accepts 4mm plug, black,
blue, green, brown and red . . . 22p

SWITCHES
Subminiature toggle. Rated at 3A 250V.
SPDT 70p SPDT centre off 75p
DPDT 80p DPDT centre off 95p

Standard toggle
SPST 34p DPDT 48p
Wavechange switches.
1P12W, 2P6W, 3P4W or 4P3W all 43p ea.

Miniature switches (non -locking)
Push to make 15p Push to break 20p

Slide switches (DPDT)
Miniature 14p Standard 15p

CONTROL KNOBS
Ideal for use on mixers etc. Push on type
with black base and marked position line. Cap
available in red, blue, green, grey, yellow and black. 14p

TRANSISTORS

AC127
AC128
AC176
AD161
AD162
BC107
BC108
BC109
BC147
BC148
BC149
BC148
BC177
BC178
BC179
BC182
BC182L
BC184
BC184L
BC212
BC212L
BC214
BC214L
BC477
BC478
8C479
80548
BCY70

17p
16p
18p
38p
38p

8p
Bp

7p
7p
8p
9p

14p
14p
14p
10p
10p
10p
10p
10p
10p
10p
10p
19p
19p
19p
10p
14p

BCY71
BCY72
BD131
BD132
BD135
BD139
BD140
BF24413
BFY50
BFY51
BFY52
MJ2955
MPSA06
MPSA56
TIP29C
TIP30C
TIP31C
TIP32C
ZTX 107
ZTX108

14p
14p
35p
35p
38p
35p
35p
36p
15p
15p
15p
98p
20p
20p
60P
70p
65p
80p
14p
14p

ZTX109 14p
ZTX300 16p
2N697 12p
3N1302 38p
2N2905 22p
2N2907 22p
2N3053 189
2N3055 50p
2N3442 135p
2N3702 8p
2N3704 8p
2N3705 90
2N3706 9p
2N3707 9p
2N3708 Bp
2N3819 22p
2N3904 8p
2N3905 89
2N3906
2N4058 12p
2N5457 32p
2N5458 30p
2N5459 32p
2N5777 50P

DIODES
1N914 3p 1N5401 13p
1N4001 4p BZY88ser. 8p
Full spec. product.

1N414811.40/100. £1111000

74LS

LSOO 13p
LS01 13p
LSO2 13p
LSO3 13p
LSO4 13p
LSO8 159
LS10 13p
LS13 28p
LS14 45p
LS20 13p
LS30 13p
LS32 16p
LS37 24p
LS40 17p
LS42 40p
LS47 900
LS48 70p
LS54 150

LS164 65p

LL8S2743 225p5p LL8S115567 4608pp

LS76LS7

320p5p

LS174 48p
48p
62p

LS78 35p LLS81175

LS83 35p 90
LS85 70p LS192 60p
LS86 309 LS193 60p
LS90 36p LS196 60p
LS93 38p LS251 50p
LS95 459 LS257 509
LS123 70p LS258 50p
LS125 38p LS266 30P
LS126 38p LS283 600
LS132 60p LS290 6013
LS136 28p LS365 409
LS138 50p LS366 40p
LS139 509 LS367 409
LS151 50p LS368 40p
LS153 50p LS286 359
LS155 55p LS670 1409

LINEAR
THIS IS ONLY
A SELECTION'
709 28p
741 16p
747 40p
748 30p
CA3046 559
CA3080 7013

CA3130 90p

CA3140 38p
LM301AN 26P
LM318N 85p
LM324 45p
LM339 45p
LM380 759
LM382 120p
LM1830 150p
L M3900 50p
LM3909 659
MC1496 60p
MC1458 32p

NE555 21p
NE556 50p
NE565 85p
NE567 170p
SN76003 200p
SN76013 140p
SN76023 140p
SN76033 200p
SN76477 220p
TBA800 70p
TDA1022 6509
ZN414 75p

TTL

7400
7401
7402
7404
7408
7410
7413
7414
7420
7427
7430
7442
7447
7448

10p
10p
10p
12p
12p
10p
22p
39p
10p
20p
10p
38p
450
50p

7454 12p
7473 20p
7474 22p
7475 25p
7476 20p
7485 55p
7489 135p
7490 25p
7492 309
7493 250
7494 45p
7495 35p
7496 45p
74121 25p
74122 38p
74123 38p
74125 35p
74126 35p

74132 45p
74141 55p
74148 90p
74150 55p
74151 40p
74'56 40p
74' 57 40p
74164 55p
74165 550
74170100p
74174 509
74177 509
74190 50p
74191 50p
74192 50p
74193 50p
74196 50p
74197 50p

WHY NOT VISIT OUR

NEW SHOP
We welcome callers at our
new premises at the address
below 15 mins. from High St.)
We are open Mon - Sat, 9am -
6pm. Special offers available.

Express telephone order
service. Orders received be-
fore 5pm. are shipped first
class on that day. Contact
our Sales Office now!
Tel: 01-464 2951/5770.

BECK E At.0-ANE

41
SHORTLANDS msCrt.WE

STATION

BROMLEY NORTH
STATION

O VADMOREPO

BROMLEY
SOUTH

STATION
xf4says,.4,

Quantity discounts on any mix TTL, CMOS,
74LS and Linear circuits. 1004 10%, 1000+
15%. Prices VAT inclusive Please add 30p for
carriage. All prices valid to April 1980.
official orders welcome.

BARCLAYCARD
& ACCESS WELCOME

Mail orders to. STEVENSON (Dept ET)

=leir
VISA

CAPACITORS
TANTALUM BEAD
0.1, 0.15, 0.22, 0.33, 0.47, 0.68,
1 & 2.2u F @ 35V
4.7, 6.8, 10uF @ 25V
22 @ 16V, 47 @ 6V,.100 3V

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

POLYESTER
Mullard C280 series
0.01, 0.015, 0.022, 0.033, 0.047, 0.06191, 0.1. 59
0.15, 0 22 7p
0.33, 0 47 10p
0.68 14p
1.0uF 17p

CERAMIC
Plate type 50V. Available in E12 series from
22pF to 10009F and E6 series from 1500pF to
0.047uF 2P

RADIAL LEAD ELECTROLYTIC
63V 0.47 1.0 2,2 4.7 10

each

8P
13p
16p

5P
22 33 47 7p

100 13p
220 20p

25V 10 22 33 47 5P

100 8p

220 10p

470 15p

1000 23p

CONNECTORS
JACK PLUGS AND SOCKETS

screened unscreened
2 5mm 9p 13p
3 5mm 9p 14p
Standard 16p 30p
Stereo 23p 36p

DIN PLUGS AND SOCKETS
plug

2pin 7p
Spin 11p
Spin 180° 11p
Spin 240° 13p

chassis
socket

7p
9p

10p
10p

socket
7p
8P

15p
18p

line
socket

7p
14p
14p
16p

1mm PLUGS AND SOCKETS
Suitable for low voltage circuits, Red & black.
Plugs. 6p each Sockets: 7p each.

4mm PLUGS AND SOCKETS
Available in blue, black, green, brown, red, white
and yellow. Plugs 11p each Sockets- 12p each

PHONO PLUGS AND SOCKETS
Insulated plug in red or black . 9p
Screened plug 13p
Single socket 7p Double socket 10P

CMOS
4001
4002
4007
4011
4013
4015
4016
4017

12p
12p
12p
12p
289
50p
30p
48p

4018
4023
4024
4026
4027
4028
4029
4040
4042
4046
4049

55p
12p
40p
90p
30p
48p
50p
60p
50p
90p
259

4C50
4066
4068
4069
4071
4081
4093
4510
4511
4518
4520

25p
35p
18p
12p
12p
13p
45p
65p
65p
650
60p

FULL DETAILS IN CATALOGUE!

SKIS

Low profile
by Texas

8 pin
14 pin

89
10p

16 pin 11p
24 pin 18p 43 pin 32p

29 pin 22P

Soldercon pins: 100:50p. 1000:3709

OPTO

LED's 0.125in. 0.2in each

Red TI L209 TI L220 9P
Green TI L211 TI L221 '3p
Yellow TI L213 TI L223 13p
Clips 3p 3p

DISPLAYS
DL704 0.3 in CC
DL707 0.3 in CA
FND500 0.5 in CC

100+
8p

12p
12p

130p 120p
130p 1209
100p 80p

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

El 2 series. 4.7 ohms to 10M. Any mix:
each 100+ 1000+

0.25W 1p 0.9p 0.8p
0.5W 1.5p 1.2P 1P

Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg -
ohm (650 rest 0.5W £7.50. 0 25W £5.70.
METAL FILM RESISTORS
Very high stability, low noise rated at %W
1%. Available from 51 ohms to 330k in
E24 series. Any mix:

each 100+ 1000+
0.25W 4p 3.5p 3.2P

PLEASE WRITE
FOR YOUR FREE
COPY OF OUR
NEW 64 PAGE
CATALOGUE OF
COMPONENTS.
CONTAINS
OVER 2500
STOCK ITEMS. Zts

76 College Road, Bromley, Kent, England



FEATURE

DESIGNER'S
NOTEBOOK
A monthly look at the notebook of ETI's chief design engineer, project editor Ray
Marston.

AUNTI IRIS (the one with the big eyes) says that the ETI
gremlins loved last month's "Notebook." They gobbled
up the original figure 1 (a method of precision gating a
555 astable) and left a copy of Fig 4 (a 555 pulse
expander) in it's place. To set the record straight, this
month's Fig 1 shows what last month's Fig 1 should have
looked like. I hope aunti Sible approves.

OUT

GATE _I
SIGNAL

OUTPUT

GATE
INPUT
SIGNAL

.v.
OV

*Ve

OV

Fig. 1. Here it is in all its glory, the missing link, Fig 1 from last
month -a precision gated astable.

Who Loves Yer, Baby?

Regular readers of ETI will have noticed that the design
team has a particular love of the CD4017 IC. This
modestly priced (about 80 pence in 1 off quantities) little
device glories in the title of a "decade counter/divider
with ten decoded outputs." It's the "ten decoded out-
puts" bit of the title that makes us really like the device,
because those outputs can be used to do a lot of useful
things.

VDD

116
3- 2

14 4
CLOCK

7

VDD
CLOCK

10

1

RESET 4017 5

CLOCK

CLOCK INHIBIT
RESET

15 6_ 9
CARRY OUT 11

9 .- 12
1

vSS

'9'

CARRY
OUT

The ten decoded outputs of the B -series 4017 can be
used to directly drive a bank of LED's to make pretty
displays, or to switch tone generators to create pretty
tunes. Alternatively, outputs can be coupled back to the
devices control terminals to make the IC count to, or
divide by, 'n' (any number from 2 to 9) and then either
stop or recycle. Numbers of 4017 IC's can readily be
cascaded to give either multi -decade division, or to make
counters with any desired number of decoded outputs.
Let's take a closer look at the device.

4017 Basics

Figure 2 shows the outline and pin designations, the
functional diagram, and the basic timing diagram of the
CD401 7, which incorporates a 5 -stage Johnson counter.
The device has clock, reset, and clock inhibit input
terminals.

The counters are advanced one count at each positive
transition of the clock signal when the clock inhibit and
reset terminals are low. Nine of the ten decoded outputs
are low, with the remaining output high, at any given
time. The outputs go high sequentially, in phase with the.
clock signal, with the selected output remaining high for
one full clock cycle. An additional carry out signal
completes one cycle for every ten clock input cycles, and
can be used to ripple -clock additional 4017's in multi-
decade counting applications.

The 4017 counting cycle can be inhibited by setting

CLOCK IS INHIBITED BY A HIGH SIGNAL ON PIN 13
COUNTER IS RESET BY A HIGH SIGNAL ON PIN 15
COUNTER ADVANCES ON POSITIVE TRANSITION OF CLOCK SIGNAL.

Fig. 2a. Outline and pin de- Fig. 2b. Functional diagram and data for the
signations of the CD401 7 CD4017.

0 1

n
n

n

Fig. 2c. Waveform timing diagram of the CD401 7,
with its RESET and CLOCK INHIBIT terminals
grounded.
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the clock inhibit terminal high. A high signal on the reset
terminal clears the counter to zero and sets the '0' output
terminal high.

4017 Applications

Figures 3 to 7 show a few ways of employing the decoded
outputs of a single B -series 4017.

6V TO 12V +Ve

16

VDD RESET
CLOCK
SIGNAL CLK 4017B

CLOCK
INHIBITINPUT

1Hz - 10Hz
SS

R1 TO R10
ALL 47OR
LED'S
1 TO 10 0/./ 11111111

OV

Figure 3: the circuit of a 10 -stage sequential LED flasher or
chaser, in which one LED is on and the other nine are off at any
given time, and the on LED moves one step up the line each time a
clock pulse arrives. An alternative action, in which nine LED's are
on and one is off at any given time, can be obtained by reversing
the polarity of all LED's and taking their common point to the
positive supply line.

CLOCK
SIGNAL
INPUT
0.5Hz - 2Hz
ITEMPOI

Dl TO DIO
ALL IN4148

6V TO 120 Ve

SELECT NOTES

SELECT
NOTES

Re
600 TO 100R 1.,

BR TO 4011
TOTAL

Figure 4: the circuit of a 10 -stage 4 -note musical sequencer,
that can be used to generate simple tunes or melodies. The number
of available notes can be increased by adding more resistors to the
R1 -R2 component chain.

CLOCK
SIGNAL
INPUT

6V TO 12V +Ve

RESET

CLOCK
INHIBIT

VSS

PB1
RESET

R1
10k

Figure 5: how to connect the 4017 so that' it stops operating
after completing a pre -determined counting segue/we. Here, the
counter is set to stop when it's clock inhibit terminal ii driven high
by the '9' output. The count sequence can be restarted by pressing
reset button PB1.

Note in the figure six and seven circuits the counter can be
made to divide by any number simply by taking the
"free" terminal of the circuit's multi -vibrator to the Nth
output terminal of the counter.

Greater than 10

There are times when ten stages of counting /decoding
aren't enough foil- a particular task. Examples that spring
to mind are complex remote control coders and decoders

6V TO 12V +Ve

5 6 9 11

'Nth' OUTPUT

Figure 6: one way of connecting a 4017 as a divide -by -N (2 < N
<9) counter with N decoded outputs. This circuit is set to divide
by 5. The circuit operation here is such that the Nth output of the
counter momentarily goes high on the positive transition of the
Nth clock pulse, and immediately causes the ICla-IC1b flip-flop to
change state and apply a reset command to pin 15 of the 4017,
which in turn causes it's '0' output to go high and feed a low signal
to one terminal of NOR gate IC1c. When the negative transition of
the Nth clock pulse arrives, it places a low signal on the remaining
terminal of the IC1c NOR gate, which therefore feeds a high signal
to ICI a and causes the flip-flop to again change state and remove
the reset command from pin 15 of the 4017. The 4017 is then free
to count again.

CLOCK INPUT

6V TO 12V TV,

VDD RESET

CLOCK
CLK 401713 INHIBIT4

VDD

3 2 4 7 10 1 5 11

Figure 7: an alternative way of obtaining divide -by -N operation.
Here, the Nth output (the 5th in this diagram) momentarily goes
high on the arrival of the positive transition of the Nth clock pulse
and causes the 1C18 -1C1 b monostable to generate a 15 uS pulse
that immediatley resets the counter to the '0' or empty state,
ready for the arrival of the positive transition of the next clock
pulse.

that may require as many as nineteen sequential stages,
simple music or tone sequencers that may require more
than twenty stages, and LED -driving electronic games
such as roulette which may require up to thirty-eight
sequential stages. In such cases it is a fairly simple matter
to interconnect a number of 4017 IC's to obtain any
required total of decoded output stages.
Note in the Fig 9 circuit that the 1 counter gives nine
useful outputs, and that all succeeding stages give eight
useful outputs. The basic circuit can be expanded to
incorporate any number of 4017 stages by simply adding
slightly modified 1C2-1C4a-IC4b stages between ICI and
the final two stages of the system.

Rabbiting on
You may be wondering why I've chosen this precise
moment of history to rabbit on about applications of the
4017. The fact is, I'm presently playing with some rather
unusual 4017 -based multi -channel remote control sys-
tems for possible future projects, and all the stuff that I've
crammed into this month's Notebook is spin-off from that
development work. I'll tell you more about these next
month.

In the meantime, if you want to play with the 4017
circuits that I've already described, you may find the Fig
11 clock generator circuit useful. It uses only one quarter
of a CD4093 Schmitt, but generates beautifully clean and
interference -free clock pulses.

You can fiddle with the R1 and C1 values to get any
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FEATURE: Designer's Notebook

CLOCK 14
INPUT

6V TO 12V V,

VI313 RESET

1C1 CLOCK
CLK 40170 INHIBIT

411111411

12

Pr/

cs)
16

VDD RESErT5

1C2 LOCK
CLK 4017B INHIBIT 13

44444444
IC3 = 4001

8
Cl

ND.

V05

22k

Figure 8 how to interconnect a pair of 4017's to make a 10- to
17 -stage counter/decoder. The circuit is shown set for divide -
by -17 operation.

The clock input signal is parallel -fed to IC1 and IC2. When,
however, the count is below 9, the '9' output of ICI is low and
causes the clock inhibit terminal of IC2 to be set high via IC3c, so
IC2 is not influenced by the clock signals. As soon as the 9th clock
pulse arrives the '9' output of ICI goes high and inhibits ICI from
further clocking action, and simultaneously drives the clock
inhibit terminal of IC2 low via IC2c and enables IC2 to respond to
subsequent clock signals.

Eventually, on the arrival of the 17th clock pulse, the '9' output
of IC2 goes momentarily high and triggers the 1C38-1C3b 15 uS
monostable, which in turn resets both countersto the empty or '0'
states. The counting sequence then repeats.

Note that the '9' output of IC1 and the '0' and '9'outputs of IC2
are "lost" in the counting action, so the circuit provides a
maximum of 17 usable counter/decoder stages. The circuit can be
made to count by any number in the range 10 to 17 by connecting
the "free" input terminal of IC2a to the appropriate outputterminal of IC2.

clock frequency that you want. Cl can have any value
from 100p to 10u, and R1 can have any value from 10k
to 10M. Values of 10n and 100k give a clock frequency of
about 1 kHz.

Smarter than the average bear
Does your cranium tend to inflate ever -so -slightly each
time that you develop a particularly clever little circuit? If

CLOCK
INPUT

15 14 13

RESET CLOCK CLOCK
INHIBIT 16

VDD~ V
ICI
40178

.777

1 4 4 144 4 44 I_
VSS

15 14

so, imagine how Robert J. Widlar must feel. He's the guy
who, virtually single handed, designed the original 709
op -amp. And the 710, the 711, the LM 101, the 108, the
109, and the 111. On top of that, he either owns or
shares patents on the band gap reference and the super
beta transistor.

Old smarty boots has done it again, and designed an
opamp called the LM 10. The LM 10 is reckoned to
represent one of the most important developments in IC
op -amp technology in recent years. Amongst other things
it can operate over the supply voltage range 1V1 to 40V,
drawing only 270 uA of current in all cases. Its output
can swing within 15 mV of the supply terminals, or will
deliver 20 mA of output current with 400 mV saturation.

We plan to give full details of the LM 10, complete with
extensive applications information, in the near -future.
Meantime, it really does seem that Robert J. Widlar is a lot
smarter than your average bear. ETI

Al

5 TO 15V +Ve

CLOCK
OUTPUT

0v

ICI IS CD4093
Al IS 10k TO 10M
CI IS 100pF TO 47mF
FO 1 kHz WHEN Al IS
100k AND Cl IS lOnF

Fig. 11. This simple circuit makes an excellent clock generator
for driving 4017 circuits.

13

RESET CLOCK

IC2
40178

lehIC4b

CLOCK
INHvIBDIDT

VSS

41144 4 414

Figure 9 shows the connections for making an 18- to 25 -stage
counter/decoder from three 4017's. In this case IC3 is inhibited
via IC4b and the low output '9' of IC2, and IC2 is inhibited via I C4a
and the low output '9' of ICI, up to the 9th clock pulse. ICI is
inhibited via it's high '9' output, and IC3 is inhibited via I C4b and
the low output '9' of IC2, between the 10th and 17th clock pulses.

CLOCK
INPUT

IC4 - 40 1

IC5 = 4001

14

RESET CLOCK CLOCK
INHIBIT

VDD

VSS
IC3
40178

+4114 44 41

16
-0 V+

V+

R1
22k

IC5a IC5b

Finally, IC1 is inhibited via it's high '9' output, and IC2 is inhibited
via the high '9' outputs of ICI and IC2 via IC4c between the 18th
and 25th clock pulses, and the entire circuit is reset to the '0'
stage via the IC5a and IC5b monostable on the 25th -plus -one
clock pulse.

15 (I 14 113

IC5b

IC5a IC5c
ICSd

RESET CLOK
INHIBIT

CLOCK VDD
ICI

.0, 401713 VSS 'pp

1111114411

15 14 13

RESET CLOCK
CLOCK INHIBIT 16

VDD V
IC2
401713 VSS

8

15 14 13

RESET CLOCK
CLOCK INHIBIT

VDD
IC3

n 4017B VSS

16

V

15 14 13

RESET

CLOCK
CLOCK
INHIBIT

VDD
IC4
4017B VSS9

Illillill

16
V+

V+

RI
t 22k

C114C)""
IC6a 1n IC6b

Fig. 10. A 26- to 33 -stage counter/decoder set for divide -by -33 operation. Thiscircuit can be expanded to give a ny number of decoded
output stages by interposing additional IC2-1052-IC5b stages between IC2 and IC3. Each additional 40178 stage makes an extra eightdecoded outputs available.
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Become an Electronics
Engineer or a Technical
Engineer. At PNL we offer
two interesting, full-time
courses.

B.Sc. in
Electronic and
Communications
Engineering

Two -A- levels, usually Maths and Physics,
could qualify you for this three-year full-time
degree. Specialise in Acoustics, Digital
Electronics and /or Radar and Microwaves
in the final year.

Technician
Engineer
Certificate

Three ''0'' levels, usually Maths, Physics
and English, are the entry requirements for
this two year full-time certificate,
specialising in Computer Engineering,
Sound Studio Engineering and Radar
Microwaves.

Details from: Secretary, DECE, PNL,
Holloway Road, London N7 8DB.

The Polytechnic of North London
..mown
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Now, complete your system

The ultimate
range of speakers

We carry a good select.011of
high quality chassis for the DIY
speaker constructor: 12" or 15"
Bass speakers and Dual Concentrics.
Exponential horns from E13.77,
or our fabulous Piezo Horns which
handle a 5; 20K frequency range
in any PA system up to 100W (No X
over required) and cost only E6.18.
each

Ropelights Great et fact at discos 7

metres long. Multiway connectors. 4 channel.
(43.20 linc.pack of spare bulbs/

BulgIn Octal plugs and
sockets There's always hundreds of
&Agin Octal multiway plugs and sockets in stock

---... at Roger Squire's. Each pin rated
6A Perfect for your Sound to
Light System P552 SOCKET E065
P551 PLUG El 94

Mulhway Cables
4 core 16A1 59p/metre
5 core 16A1 73p/metre
6 core 16A1 86p/metre

PERSONAL
CALLERS

ONLY

Citronic MM313 Mixer
Ideal for the DIY enthusiast budding up a
complete disco system 4/6 ch mono irc,
LED indicators, connections via phone
sockets at rear. Bargain price, including
PSU E84.24.

Projectors Come and see our specially
selected protectors from E42.12 (Squire Multi)
fact 1501 to E94.50 (Tutor 11E1
plus the widest array of P.P.,or
attachment and effects that you'll
ewr see on continuous demons.,
hen

Turntables
Our unsurpassed Disco
experience has enabled
us to select the best turntables
re, your requirements. For
example the new BSR P200
belt drive. ONLY [28 12.

Many disco accessories
All Roger Squire's shops haw a service department
wbich carries large stocks of DISCO SPARES &
ACCESSORI ES.
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SINCLAIR PRODUCTS*
PF M200 E49.48, case £3.24, adaptor £3.24,
connector kit E10.59. Microvision TV Ude model
E59.95, mains adaptor E8.73. PDM35 E28.95,
mains adaptor E3.19. case £3.19, 30kV probe
E18.90. DM350 E98.95, DM450 E97.95, DM235
E49.45. Accessories for all 3 models - rechargeable
batteries E7.50. mains adaptor /charger £3.70, case
E8.45, 30kV probe E18.90. Enterprise prog
calculator with accessories E22.95. Cambridge prog
calculator E12.13. Prop library E4.46, adaptor
E3.20.

CALSCOPE OSCILLOSCOPES*
Send sae for details or see the Calscope advert in this
magazine Super 6 6MHz single beam 6Ons rise
time £174. Super 10 10MHr dual trace 35ns rise
tine E239.

COMPUTER GAMES*
Chess challenger / E79. Chess challenger 10 E187.
Checker challenger 4 E84. Checker challenger 2
£50. Atari videocornputer E139. Cartridges E13.45.
Star chess E59.

CONTINENTAL SPECIALITIES
PRODUCTS*
EXP300 E6.21. EXP350 E3.40. EXP325 E1.73.
EXP600 E8.80. EXP650 E3.89. EXP4B E2.48. P66
E9.94. P8100 E12.74. LM 1 E30.99. LP I E33.411.
LP2 £19.44. MAX100 06.40.

TV GAMES
Tank battles kit C5.95. AY -3-8500 chip £4.95, kit
E4. Stunt cycle AY.3-8760 chip E11.70, kit E4. 10
game paddle 2 AY.3.8610 chip E8.90, kit El .90.
Racing car chip AY3-8603 0.90. Modified shoot
kit E4.55. Rifle kit E4.95. Colour generator kit
E8.50. Joystick 220K E1.69.

MAINS TRANSFORMERS
6-065 100ma 74p, 11/2a E2.35. 6 3V 11/2a E1.99.
9-0-9V 75ma 74p. 1a £1.99, 2a £2.50. 12.0.12V
50ma 74p, 10Orna 90p, to E2.49. 13V Vza 96p.
15.0-15V la £2.79. 30-0-30V la E3.59.

JC12 AND JC20 AMPLIFIERS
Integrated circuit audio amplifier chips supplied with
free data and printed circuits JC I 2 6 Watts £1.60.
JC20 10 Watts E2.95. We also stock a range of
matching preamp and power kits.

FERRANTI ZN414
ic radio chip El 05. Ecna pads and prb for radio
E3.95. Case El.

PRINTED CIRCUIT MATERIALS
PC etching kits Economy E2.18, standard E4.10.
40 sq ins pcb 60p. 11b FeC1 E1.13. Etch resist pens.
Economy 45p. dale 79p. Small drill bits 1 / 32ins or
lmm 23p each Etching dish 68p. Laminate cutter
75p.

S-DECS AND T-DECS*
SDec E3.80. TDer E4.02. u DecA 40p. uDeCB
E6.73.

BATTERY ELIMINATORS
3 way types with switched output and 4.way
mum -lack 3/41/2 /6v 10Orna E2.71, 6/ 7V)/ 9v
300rna £2.95. 100ma radio types with press -stud
connectors 9v £3.35, 6v E3.35, 41/2v, E3.35. 9+9v
£4.80, 6+6v E4.60, 4)4 4Vw E4.50. Cassette
recorder mains unit 71/2v 100ma with 5 pin din plug
£3.36. Fully stabilised type 3/6/ 71/2 /90 40Orna
£5.30. Car convertors 12v dc input output 9v
300ma 1E1.50, output 71/2v 300rna E1.50. Output
3/41/2 .6/7'1/9/ 12v 800ma E2.50

BATTERY ELIMINATOR KITS
100rna radio types with press stud connectors 41/2v
E1.40. 6v E1.40, 9v 1E1.40, 41/2 +41/2v E1.80.
6+6v E1.80, 9+9v £1.90. Cassette type 71/2v
100ma with din plug E1.40. Heavy duty 13 -way
types41/2/6/7/81/2/11/13/14/17/21/25/28/
34/42v 14 E4.55, 2A E7.25. Transistor stabilized
8 way types for low hum 3/41/2/6/71/2/9/12/
I 5 / 18v 100ma E2.80, 1 Amp E5.40. Variable
voltage stabilised models 2-18v 100rna £2.80.
2-30v IA E6.96. 2.30v 2A E10.95. Car convenor
12v dc input Output 9/ 71/2 / 6v IA stabdired E1.35.

BI-PAK AUDIO MODULES
AL30 E3.95. PA12 E7.50. PS12 El .39. T538
E2.65. S450 E23.61. AL60 E4.86. PA100
E16.95. SPME10 E4.47. 8MT80 £5.95. Stereo 30
E20.12. MA60 E35.44.

COMPONENTS
1714148 1.4p. 0,44002 2.9p. 741 8 dil 15p. 723
14 dil 29p. NE555 8 dil 23p. bc1826. b183b
bc184b. bc212b. bc213b, bc214c. bc547, bc548
bc549, 4.50 tip31c. tip32c 34p, tip41c. tip42c
45p, bdI31 bdI32 31p. Plastic INUIV bc107 4.8p.
Fuses 20mm a 5mm cartridge 15. 25. 5. 1. 2. 3,
5Amp guickblow 1p, anti -surge 3.4p. Resistors 5+
1/4W E12 fOR to 10M 1p. 0.11p for 50+ of one
value Polyester capacitors 250v 015. 068. lmf

1 5p, 01. 033. 33mf 2.7p, 022. 047mf 3.2p,
22, 47mf 4.5p. Polystyrene capacitors El 2 63v 10
to 10000pf 3p. Ceramic capacitors 50v Ell 22 to
1000p120. E6 1n5 to 47n 2p. Electrolytic capacitors
50v. 5. 1. 2rnf 5p, 25v 5, 10 5p, 16v 22. 33. 47
68mf 6p, 100ml Sp, 220m17.5p, 330, 470mf 9p,
1000mf 10p. Zeners 400rnW E24 2v7 to 33v 7p.
Preset pots subminiature 0 1W hoar or vent 100 to
4M7 6.8p. Potentiometers 1/4W 4K7 2M2 log or
lin single 26p, dual 76p. V." red LEDS 9.1p.

SWANLEY ELECTRONICS
DEPT. ETI, 32 GOLDSEL ROAD, SWAN LEY, KENT BR8 8E2

Mall order only. Please add 30p to the total cost of order for postage Prices include VAT

Lists 20p post free Overseas customers deduct 7% on items marked * and 11% on

others Official credit orders welcome If VAT rate is changed in budget please adjust
prices
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Codespoecl Electronics:

P.O. BOX 23, 34 SEAFIELD ROAD, COPNOR,
PORTSMOUTH P03 5BJ
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roams for as 1. S.11111iIr [SLIMS
Ideal for statalariaial lomo ado

10 lybrol circons lor SOp with alt.
Order coulogoo umber 801
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DISCHARGE DISPLAY
A 09,1 lull' 311111 display alla
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will deb skeet awl edge CONISCIS,
11014.1 75p auk.
Oroor ra114400 ormItar 310

21021-1
STATIC RAM.
Nam 2102 dabs rim ire adored it
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A lull refund gusrant on all deny.
Post and Pecking pleat. arid 25p (Overseas order. add HOP)

Lots more good.* In our catalogue Send  modeum sued SAE for your free copy.

BUILD YOU OWN METAL DETECTOR
TR/IB TR/VCO BFO
Test equipment not required. Manuals for
kits available at 25p each (refundable). UK
prices post & VAT paid except where men-
tioned. Overseas: write for quote. Literature
available: SAE Please.

Shadow TR /113
lustrated). A true trans-
mit receive /induction
balance metal detector
- uses the latest
circuitry for maximum
range and sensitivity. Speaker or
phones. Pre -assembled search head
with lightweight closed cell foam
encapsulated coils for thermal insulation and
water resistance. A very powerful machine!

Shadow TR/VCO. An advanced version of the above detector, use it as a sensitive
TR /1B machine or switch to VCO mode when the depths achieved approach the
maximum 'in air- range. Low power requirement: runs on standard 9 volt batteries. The
most sophisticated detector available as a kit.
Shadow TR /1B kit £22.50 (E29.95 assembled). Shadow TR /VCO kit £27.60 (£.36.95
assembled).
Padded stereo headphones suitable for 'Shadow' detectors E6.50.
Designing your own detector? Then we can supply the (hard to obtain) hardware
'shell- including fully adjustable shaft with handle, search head moulding with hinge

assembly, special clips to mount your own control housing (any box is suitable),
completely non-metallic. suitable for any type of detector (TR-PI-VLF-BF 0 etc.): Supplied
undrilled as a kit with full instructions (as used on our Shadow range).
Detector Shell kit £8.50.
Low cost 9F0 detector. 200mm (8") annular search head gives wide scan with easy
pinpointing. Simple high efficiency circuit draws <3mA. Extra lightweight 300gms
(10.5ozs) with battery. Very detailed construction manual: ideal as a first project
Absolutely everything supplied including pre -assembled search head, tuning_ coil and
earpiece. ALTS detector (kit) - E13.95. Padded high Z headphones for ALT3: £4.90.
Order by post or phone (24 hours) - for quickest delivery quote credit card number
Callers by appointment only please!

ALTEK
Dept. ETD, 1 Green Lane

Walton -on -Thames, Surrey
Phone 1093 22)44110

via
ELECTRONIC SERVICING LTD.

PET 2001/81ripso-computer
WHY BUY A MICRO COMPUTER FROM US?
BECAUSE:

VISIT OUR SHOWROOM AT:
34 Chertsey Road, Woking, Surrey

1) Established Company trading since 1971. We supply the full range of C.B.M. PET Micro -

2) Electronic servicing is our speciality. computers. We also supply:
Dual Floppy Disks £840

3) We have in house programmers/systems analysts. 24K Memory Boards £320
4) We have our own service engineers. All types of Printers from £450
5) We will demonstrate the PET at your premises. All types of Printer Interfaces, Electronic balance Inter-
6) We can customise the PET to your requirements. faces, Programs from C.B.M., Petsoft, Gemsoft. We also

offer a full consultancy and programming service.
7)

8)

We can arrange finance.

We offer, after the three month warranty, an annual
service contract from £69.50.

We are developing a number of our own business
packages for all applications.
Books on Basic, Programming, Interfacing, etc.
Full range of KIMs available.

9) You benefit from our experience of having sold over Tandy and ITT 2020 available.
150 Micro Computers to industrial, educational and Maintenance, Hire Purchase facilities as well as ACCESS
business, personal users. and BARCLAYCARD available.

Factory: Telephone WOKING 69032/68497/20727. Shop: Telephone: WOKING 23637.
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BATTERY
INDICATOR
Ever been caught by a battery that went flat at an embarrassing moment - like when

you've just offered a friend a lift? The conversation goes a little flat when you're both

riding the bus to work, 20 minutes late. Jonathan Scott found a solution . . .

THE OLD, RELIABLE lead -acid
battery may be way aheadtof what ever
is in second place for vehiCle electrical
systems, but they do need a 'weather
eye' kept on them. Particularly if
they're out of warranty. The same
applies to 'reconditioned' batteries, so
often found in secondhand vehicles of
some age.

That's the problem with cars -
running out of petrol and running out
of battery produces the same heart-
rending result. Immobility.

Most vehicles have a petrol gauge.
Few have an equivalent for the battery.
Many 'older' cars included a 'charging
current' meter. This told you some-
thing about the car's generator -
regulator and required some inter-

t)1111.-

pretation to figure out whether the
battery was in good health.

Probably the best way to oheck on
the state of your battery is to use a
hydrometer. However, hydrometers have
a number of drawbacks. Being made of
glass,- they're fragile and can't be used
while a car is in motion. The small
amount of battery acid that remains on
them presents a storage problem - the
drips and fumes attack most metals and
materials. They're okay for the corner
garage but justifying their cost,for the
occasional use they get in home work-
shops, is not always possible.

Another method of testing battery
condition is by checking the voltage 'on
load'. A lead -acid vehicle battery in a
reasonable state of charge will have a

terminal voltage under normal working
load somewhere between 11.6 and 14.2
volts. When a battery shows a terminal
voltage below 11.6 volts its capacity is
markedly decreased and it will discharge
fairly quickly. Like as not, it won't
turn the starter motor for very long!
On the other hand, if the voltage on
load is above 14.5 volts then the battery
is definitely fully charged! However, if
it remains that way for any length of
time while the car is on the road, the
vehicle's alternator -regulator system is
fault's/ and the battery may be damaged
by overcharging.

Reading the battery voltage can be
done in a number of ways. You could
use a digital panel meter, set up as a
voltmeter. Their drawback is that they
cost nearly ten times as much as a
hydrometer! The next best method is
to use an 'expanded -scale voltmeter'.
Reading the voltage range between 11
and 15 volts on a meter face calibrated
0-16 volts is a squint -and -peer exercise.
On a 0-30 volts scale, as used on many
modern multimeters, it's worse. A meter
which reads between 11 volts at the low
end of the scale and 16 volts at the high
end is ideal. Hence, the term 'expanded -
scale'.

However, you don't want to be
peering at a meter on the dash board
when you're driving through traffic. The
range of voltage over which your
battery is healthy is some two volts. An
indicator which simply requires the

92
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The circuit diagram and component overlay
(below). During construction, make sure all
of the diodes and LEDs are the right way
round.
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HOW IT WORKS

This circuit depends for its operation
upon the different voltage drops across
different colour LEDs.

At 20 mA the voltage drops across
red, yellow and green LEDs are typi-
cally 1.7, 3.0 and 2.3 volts respectively.
When the vehicle battery voltage is too
low to cause either ZD1/ZD2 or ZD3 to
conduct, Q1 and Q2 are held off by R3
and R5. Under these conditions the
yellow LED is forward biased and con-
ducts via DI producing a potential of
about 3.7 volts at point A (see circuit
diagram). When the supply rises above
about 11.6 volts ZD3 conducts, biasing
Q2 on. By virtue of its lower voltage
requirements the green LED conducts,
reducing the voltage at point A to
approximately 2.6 volts. This is not
enough to bias D1/LED3 on, so the
yellow LED goes off. The green LED
'steals' the bias from the yellow LED.
When the supply rises above about 14.2

volts, Q1 is biased on and the red LED
'steals' the bias from the green. The
potential at point A falls to two volts
and only the red LED conducts.

RI limits the current through the
LEDs. R2 and R4 limit the base currents
into Q1 and Q2.

PROJECT

occasional glance, and needs no 'inter-
pretation', is what is really needed.

With this project, that's exactly what
we've done.

Go, caution, stop
We have devised a simple circuit that
indicates as follows:

ZD3 Yellow: battery 'low'
Green: battery okay
Red: battery overcharging

PARTS LIST
Resistors all Y.W, 5%

R1 470R
R2 100R
R3, R5 10k
R4 680R

Semiconductors
D1
ZD1, ZD2
ZD3
01, 02

1N914
6V8 400 mW zener
11V 400 mW zener
BC547,8,9 or
BC107, 8, 9 or
common silicon
NPN type

Miscellaneous
pcb
Aluminium angle bracket for under -
dash mounting.

BUYLINES
Nothing to worry about here really,
but make sure the LEDs are the
correct colours, otherwise the vol-
tage drops will not be correct!

When the batter' voltage is below
11.6 volts, a yellow indicator lights.
This indicates the battery is most likely
undercharged or a heavy load (such as
high power driving lights) is drawing
excess current. When it is between 11.7
and about 14.2 volts the green indicator
lights, letting you know all is sweet. If
the red indicator lights, as it will if the
voltage rises above 14.2 volts, maybe
the vehicle's voltage regulator needs
adjusting or there is some other problem.

The circuit
The circuit is ingeniously simple, having
barely a handful of parts. Reliability
should be excellent.

We actually started out with a some-
what complex circuit. It used only two
indicators and required you to 'interpret'
what was happening. In trying to
convert that to a yellow -green -red style
of indication it sort of grew like topsy.
This circuit had four transistors, a dozen
resistors etc and didn't look at all
attractive as a simple project that the
average hobbyist or even handyman
could build one Saturday afternoon and
get going immediately. A rival circuit
was devised by another staff member
using a common IC. This sparked a
controversy as to which was the better!
Certainly, both did the job required ...
but maybe there was a simpler method.

It was discovered that different
coloured light emitting diodes (LEDs),
which we had decided to use for the
indicators in the project, had different
voltage drops when run at the same
current. Seizing on this idea, the original
circuit (four transistors, a dozen
resistors ... ) was modified to exploit
this characteristic and the simple
circuit you see here was the result.

Construction
Construction is straightforward. If you
haven't soldered electronic components
before - and this project was designed
for the motorist/handyman as well as
electronics enthusiasts - then we
suggest you practice on something
before tackling this project. Soldering
is one of those things like swimming or
riding a bicycle, or sex - it's okay once O.
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PROJECtil I nd icator

you've done it once or twice but you
don't practice out on the street!

We recommend you use the printed
circuit board designed for this project.
The actual layout of the components
themselves is not critical but a printed
circuit board reduces the possibility
of errors.

It is best to mount and solder the
resistors first. Follow this by soldering
in the diodes D1 and the zener diodes
ZD1, ZD2 and ZD3. Carefully follow
the accompanying component overlay
making sure the diodes are all inserted
the correct way around. Next, mount
the transistors, again referring to the
overlay, checking to see they are
inserted correctly before soldering.

Finally, mount the light emitting
diodes. These too may only be inserted
one way. Check with the component
overlay and connection diagrams. Make
sure they are in the correct sequence.
On the component overlay, LED 1 is

the red LED, located at the left. The
yellow LED is on the right, marked with
a '2'. The green LED, marked '3' is
between them. -

The circuit could be tested at this

stage if you have a variable power
supply, or access to one. Simply vary
the voltage across the range between 11
and 16 volts and note whether the LEDs
light up in the correct sequence and
close to the voltages indicated.

Mounting
As vehicles vary so much in dash panel
layout, we can only make general
suggestions.

Clearly, the indicator should be
mounted such that the three LEDs
are not in direct sunlight. A low part
of the dash, but make sure it's readily
visible from your normal driving
position, will pretty well ensure the
display may be easily read during the
daytime. Alternatively, if you have an
'overhung' dash, or a portion which
overhangs (usually where the
instruments are mounted anyway), then
a suitable position will generally suggest
itself.

Exact mechanical details will have to
be determined according to your
particular situation. Two holes are
provided in the board for mounting
bolts. Alternatively, the whole assembly

may be mounted from the LEDs. Three
LED holders inserted through part of
the dash panel, or an escutcheon plate
mounted on the dash, will hold the
LEDs quite securely. Providing the leads
on the LEDs are fairly short, the
board will place little strain on them
and the assembly should be
mechanically secure.

Connection

The indicator may be installed in
vehicles having positive or negative earth
electrical systems.

The component overlay shows the
connection for a negative earth vehicle.
The 'battery +ve' lead goes to the
ignition switch - the indicator only
operates when the vehicle is being used
- the battery negative lead should be
taken to a good 'earth' point on the
vehicle frame.

For a positive earth vehicle, the lead
marked 'battery -sae' goes to the
ignition switch connection, while the
'battery +ve' lead goes to the vehicle
frame.

ET1

KITS OR ASSEMBLED
LATCHED COUNTER MODULES

Our range of Industrial Latched Counter Module Kns is now available ready -built These counters use both

CMOS and TEL IC, and will save you considerable design, purchasing, building and de -bugging time. Each
module uses a set of red LED displays, and features a single in -line plug and socket Instructions are provided.

For lull details please send for Catalogue.

TTL CMOS

Part No Built Part No Ka Part No Built Part No Kit

2 op 491-464 E13.22 528-412 E18.112 985-91111 E13.112 544711 £1842

4810
6 lift

715-484
2113-484

E23.311

En.»
957-412
721-412

E17.10
EMU

512-515
183-511/1

ULU
E32.31

816-4711
191.475

£18.11
EMUS

NEW PRICES AND SOME NEWCMOS ADDITIONS
If you need your CMOS by Mum - buy it from SINTEL

CD4000 0.15 G04027 0.44 CD4051 0.82 CD4086 0.84 CD40 I 82

GD4001
cD4002

0.17
0.17

CD4028
CD4029

0.77
1.03

CD4052
CD4053

0.82
0.82

CD4089
CD4093

1::: 4g1:2g413

004006 1.04 CD4030 0.50 C04054 1.04 CD4094 1.69 0040194

G04007 0.18 CD4031 2.00 004055 1.15 004095 0.84 CD40257

CD4008 0.87 CD4032 0.89 CD4056 1.18 CD4096 0.84 CD4502

CD4009 0.50 CD4033 1.25 CD4059 4.29 004097 3.35 CD4510

004010 0.50 CD4034 1.71 104060 1.00 C04098 0.95 GD4511

G04011 0.18 G04035 1.06 1.D4063 0.98 CD4099 1.66 004514

C04012 0.20 CD4036 2.85 G04066 0.55 CD40100 2.50 G04515

G04013
CD4014

0.43
0.83

004037
C04038

0.65
0.98

CD4067
004068

3.35
0.20

C040101
CD40102 g; 21:1:

CD4015 0.83 CD4039 2.78 CD4069 0.20 CD40103 2.13 004520

C04016 0.4/ CD4040 0.97 CD4070 0.45 CD40104 1.10 CD4527

CD4017
GD4018
GD4019

0.78
0.53
0.50

CD4041
GD4042
CD4043

0.75
0.69
0.88

CD4071
004072
CD4073

0.20
0.20

CD40105

2:=
1.06

:1;

G1)44M
CD
CD4556

CD4020
CD4021

1.11
0.80

CD4044
CD4045

0.84
1.26

CD4075
C04076

0.20
1.17

CD40108
CD40109

5.36
1.03

Mt
sac

CD4022 0.52 CD4046 1.20 CD4077 0.39 CD40160 1.19 IM6508

CD4023 0.18 CD4047 0.59 C04078 0.20 CD40161 1.19

G04024 0.70 CD4048 0.50 CD4081 0.20 CD40162 1.19

CD4025 0.20 CD4049 0.50 CD4082 0.20 C040163 1.19

C04026 1.56 CD4050 0.43 C04085 0.64 G040181 3.40

1.40
1.40
1.40
1.19
1.48
0.81
1.01
1.25
2.47
2.8'
1.01
0.97
1.04
1.43
1.21
0.78
0.78
0.93
4.43
5.05

Our offices are at Chapel Street. Oxford, but please do not use this as  postal address.
PRICES VALID UNTIL 30th JUNE. 1979 For full range of components send for Free Catalogue

.OFFICIAL ORDERS ARE WELCOME from Companies. Govt Depts Natn Inds . Univs Poly.
ORDERS: C W 0 add VAT @ 8964-.35p p&p'TELEPHONE and CREDIT (Invoice)

ORDERS add VAT 8% 60p

p&p minimum charge (the balance will be charged at cost) Please see FAST SERVICE EXPORT ORDERS welcome,'

no VAT but add 10% (Europe) 15% (Overseas) for Air Marl
p&p For Export posTage rates on heavy items - contact

us first

ORDERS TO: SINTEL, PO BOX 75A, OXFORD
Tel: 0865 49791
FAST SERVICE: We guarantee that Telephone Orders for
goods in stock. received by 4.15 p.m. (MorLFri.) will be
deepthched on the same day by 1st Clew Post (some heavy
items by parcel post) and our stocking is good. Privet.
customers should telephone end pay by giving their Accts. or
Barclaycard number. with a minimum order value of E5.

Official orders, no minimum.

SINTEL

use with Bowrnar display E1.50 ea. Pack of 25
chips £25. 100 for LSO. 500 for E360.
B OWMAN 9 DIGIT CALCULATOR DISPLAY
with PC connector 0 2 digits Common cathode
with red bezel El 25 ea 10 for L10. 100 for ESL
TEXAS 19 gold-plated snap key contact on
goldplated P C board Size 70x80x2mm 75p ea
ORP12 light dependent resistance (Eq = RPY301
2 for El, 10 for 14,100 for E35, 1 ,000 10f 1200.
FAIRCHILD FNDIO 0 15" 7 segment display C
cathode 50p, 10 for £4.10, 100 for E40.
TBA 120A TV IC amplifier Siemens 75p, 10
lot 100 for E50, 1 000 ler £350.
B ECKMAN 500 lace Triggerable clocking
oscikator for use with calculator chips 5v supply
with cocurt E1, 10 for E1, 100 for ESL
B URROUGHS 9 DIGIT Panaplex calculator
display 7 segment 0 25" digits Neon type with
red bezel socket and data 11.95 ea 10 for E17.
SMITHS INDUSTRIES Audible warning devices
6 12 volts 2 transistors 30x10rnm encapsulated
60p ea 10 for VC 100 for LW 1 000 for 5300.
HONEYWELL PROXIMITY DETECTOR inte.
oral amplifier 8v D C E2.50 ea 10 for £20.
OSMOR CHANGE OVER REED RELAY 12v
coil 2Ornr e operating current 59,17,13mm 75p
ee 10 for ES, 100 for £48, 1000 for £400.
MARRIOTT TAPE HEADS
Quarter track all at 50% discount
Type Each Per 10 Per 100
xRPS18 Record' Replay

E3.00 E25.00 E200.00
VRPS36 Record 'Replay

£4.00 4311.00 E260.00
YES I 1 Erase E125 E11.00 E100.00

OUR VAST STOCKS -IMMEDIATE DELIVERY,
All below manufacturers prices - all new Wart trim IN WS le prism Memel If 101srullmal

stocks. Clusetity dleceents - export enquiries
Nest IBM kWh%

invited. Postage & packing 36p per order
MULLARD TUNER MODULES with der;
1.111117t combined AM, FM IF slop - E3.50

CALCULATOR CHIPS General instrument LP1
GIMT4 on antistatic foam 24 pin D I L socket for

179 FM front end with AM suiting gang, used
h LP1171 E3.50 LP1171 79wit - and pair -

ECM 10 p.n.s for 150, 100 palm for MO.
MULLARD AM tuner module with data
E2.50 ea 10 for [20, 100 for WC
2N31/65A T03 POWER SO VOLT VERSION.
10 for E.2.50, 100 for 122.00, 1 000 for E200.
LU AAAAAA ONE RIBBON MIKE with pre amp
on chassts 3,2 ir 1 in. E1.50, 10 for [12.50.
5 WATT GOULD- AAAAA CE AMPLIFIER
(bulk) 500 MV into 2K input 4.8 ohms with data
E3 ea 11 5 x6.3cm Power supply kit E2.50.
AVO-5 METER MOVEMENTS for military
version Precision 37 5 micro amp (50 ue with.
integral shunt) movement £12.80.
MINIATURE MAINS TX 240V primary 12V
100m/ amp See 60x40x42mm 11588 ea. 10 for
EL 100 for ESL
CA3015 RCA POSITIVE VARIABLE
VOLTAGE REGULATOR. 5V 10Orn, a variable
1 8.245 55p ea 10 for EL 100 for E35, 1,000
for 000.
PHOTO CONDUCTIVE CELL E1.25 High
power cds cell 600 mw for control circuits
Resistance 800 ohm to 4K Max volts 240 Size

x1/2 in 10 for Ell. 100 for E100.
DYNAMIC MICROPHONE. Low imp Foster
Icin round £1 AL 10 for E12.50, 100 for E110.
UHF TUNER NY GEC. 38mc Is with slow motion
tuning Sae 5v3a2in E3 ea 10 or E25, 100 for
E220, 500 for E1,000.
TWO GANG MINIATURE VARICAP TUNER
500pf with tuning knob size 3.1 V, Pr, E1.25
ea 10 for E10, 100 for ESL

TRANSISTORS 1V MULLARD, TEXAS,
Quantity prices

MULLARD AD181-AD11112 Matched pairs wp,.k... p., 10 701 soo 1,000

Pair' 10 pairs 100 pairs 500 pairs 10012E 0 230 0.200 0 180 0 150

E1.00 £8.00 E70.00 E300.00 A0149 0 750 0 650 0 550 0 490
Cartons of 600 pairs E350 Ex -stock 10107 0 100 0 085 0 075 0 065

RADIATION DETECTORS Quartz Fibre 8009 0 110 0 095 0 080 0 070
Dosimeters Pen type with clip with lens and scale BC114 0 080 0 065 0.050 0 040

0.50R Originally over E5 OUR PRICE 95p 6C132 0 080 0 065 0 050 0 040

EACH. 10 for Ell. 10 for EEO. 1.000 for E500. 1C153 0.085 0.070 0 055 0 045

CLOCKING OSCILLATOR (Pye Dynamics) 1C172 0 075 0 060 0 050 0 040

thick film 1 mHZ supply 5v 19x25x6mrn II5p, 10 8C173 0.075 0 060 0 050 0 040

for IL 100 for Ell°. BC205 0 070 0 055 0 040 0 035

TV TUNERS by Mullard U H F 38 mos sue 135181 0 240 0 200 0 185 0 160

31421Ax11/4 E2.50 ea, 10 for E20, 100 for BFY50 0 180 0.160 0.140 0.125

E175, 500 for E750. 1.000 for E1,250. SFYSI 0 180 0 160 0 140 0 125

TV SOUND TUNER KIT. Through your F M _ IIFY84 0 220 0 195 0 175 0 150

tuner Kit of parts with instructions E5.50. SFY90 0 750 0 680 0 630 0 550

Ready built. tested. E7.00. SU205 1 000 0 800 0.800 0.750
JOYSTICK CONTROLS. (Ideal for TV Games. 5U20111 1 250 1 100 1000 0 950

model control) sturdily constructed compact LM311H 0 700 0.600 0 550 o 500

giving full 360 rnovement and control Each unit 1TB*112158X5 0 680 0 600 0 550 0 500

hued 4-011100K l near controls Pair E4.00. LOW PRICES EX -STOCK

6 All mail t:
Henry's Radioar Edgware Rd ,__BAIICloWCA

.2=6,03:
it with Access Phone (01) f23 1008 London W2 4,
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NEWS

microfile.

Henry Budgett wandered across the States in the name of Microfile. This is his report,
and other small world shattering items that happened to crop up while he was away.

Pets In Business
THE LONG AWAITED PET add-on's have arrived at last,
honest! Launched at a Cafe Royal press conference was a
new PET based business system with a price tag of
£2,500 excluding software. Utilizing the new, large -
keyboard 32K machine with Commodores own dual disk
drive and tractor -fed printer it forms the cheapest small
business system yet available. The software is being
written by a new division of ACT, Petsoft's parent com-
pany, called PETACT and will cost between £225 for a
single package to about £800 for a complete suite of
programs. It will be available in either disk or cassette
format and is the first business software for a micro to be
written by a professional software house. The software
price also includes a day's training for an employee.

We rather thought that the printer was never going to
Arrive as it was trapped at Heathrow in customs but it
surfaced during the Champagne and Orange cocktails and
appeared to be of high quality. The second reason for the
Press reception was to announce the forming of an
"endorsement" scheme for non -Commodore produced
PET add-on's, the PETACT software being the first
product to be launched under the scheme.

Deliveries of the new style PET's have started and
should be available in most areas now, the disks and
printers will start to appear in mid -May at some of the 100
dealers and will hopefully be generally available within a
couple of months. Chuck Peddle the father of the PET and
KIM was at the reception and gave a strong indication that
new and exciting things were on the way in connection
with both machines, memory expansion being one
possibility.

On a final note the sales of the UK machine were
around 3000 during 1978 and this figure had been
reached by the end of April of this year, the market is still
growing.

NASCOM With Added Plus
After the phenomenal success of the NASCOM I
(1 50,000 sales worldwide) the company have announced
a new single board machine called NASCOM II.

Although it is physically the same size as the 'I' and
uses the same bus structure it is not intended as a simple
upgrade but rather as a new starting point in the home
computing market. Based on the Z80A it offers a 75%
increase in processing speed along with an 8K Microsoft
BASIC in ROM. Several new features are included on the
machine, a new 2K monitor with many improvements
over the T4, A CUTS cassette interface, 8K of user RAM
and a new extended keyboard. The interfaces supplied
include an on -board UART for the RS232 or the cassette
interface, capable of running at 300 or 1200 Baud, and
an uncommitted P10 for two 8 bit ports. The video is run
from a 1 KA RAM with a 2K character generator, an
optional socket is supplied for another 2K graphics ROM
which is software selectable.

Above and below: the new bits for PET.

Below: the new more powerful NASCOM.
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Both the new monitor and the BASIC can be used with
the 'I' and all the peripherals for the 'I' can be used with
the 'II' making it the basis of a very nice OEM system. The
circuit board is of the usual superb quality and the kit will
be available from June at £295 ex VAT. We hope to get
our hands on one to review soon and this will be published
in CT as close to the release date as possible.

Clubbing Together
A couple of new clubs have sent us details of themselves
this month. The first is the Sorcerer Programme Exchange
Club, SPEC, which has been formed to promote the Exidy
Sorcerer. Rather than having an actual club they are
aiming to become an information exchange on useful,
hints and programs for the machine and would be most
grateful for anyone who has some to send them in. The
people to contact are Mr G. F. Counsell and Mr M. P.
Hannaby at 65 Trafalgar Road, Birkdale, Southport,
Merseyside.

The second club is the South Yorkshire Personal
Computing Group, SYPCG, who are appealing to people
in the area interested in do-it-yourselr computing. They
hope to meet on the second Wednesday of each month
with a variety of topics under discussion. Membership is

£3 for 1979 and the meetings will be held at 7.00pm in
the University of Sheffield. For further information you
should contact the Secretary, Mr Tony Rycroft, at 88
Spinneyfield, Moorgate, Rotherham, S. Yorkshire.

Showing It Off USA Style
I spent a pleasant weekend in Orlando, Florida, last month
at a micro -show. It really was a micro -show, dealing with
the machines and also being very small. However this was
really an advantage as it allowed free and personal access
to the exhibitors rather than the situation which arises at
some of the UK exhibitions. The variety of machines was
impressive, ranging from an IAM65 to an LSI 11, but
there were no PET's, KIM 's or Superboards which was
rather surprising. The only new machine there was an Z80
based S100 system called Informer which also used an
SC/MP for keyboard and video control. Supplied either
with or without an integral floppy it looked impressive but
is unlikely to appear on this side of the Atlantic.

The show also featured a siminar programme, again on
a very informal and personal level which resulted in a
most entertaining question and answer forum. The whole
show was most professionally run and I only wish that
some of the UK shows could adopt a similar attitude and
become smaller and moreversonal instead of bigger and
unhelpful. Ell
The biggest business system at the show, an LSI II with dual
floppies being used for stock control.

The familiar Apple II with a speech recognition board instal-
led. It worked remarkably well and 'echoed' back your word
through a synthesizer.

New TRS 80 printer. Will it reach us, we wonder.

A Texas system with dual floppies and integral thermal printer as
well as a Centronics 702 on-line. It played a mean game of Star
Trek!_plw
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THREE FOR FREE
FROM CSC

ELECTRONICS BY NUMBERS
LED BAR GRAPH UNIVERSAL
INDICATOR
Now using EXPERIMENTOR BREAD-
BOARDS and following the instructions in
"Electronics by numbers" ANYBODY can
build electronic projects.
Look at the diagram and select R1, this is a
resistor with a value between 120 to 270
ohm. Plug it into holes X20 and D20, now
take LED 1 and plug it into holes E20 and
F20. Do the same with the Diodes e.g. plug
D7 into holes G7 and G10.

Disp1;1-'1
1/6 -
+VE

Display
1/1.
-YE

o', 1;1"1411 1°°°Ilo
BOO 000 000 000 000 000
COO 000 000 000 000 000.0 000 000 000 000 00

000,

[00 00 000 60o .000 ko0,,6 5 lelY1 led(:)2 led(:)1
c.0 000 .(115D.

° 10,?, 1:111111K000,
\'so2O?

0 J000
04 00

YOU WILL NEED
EXP- ANY EXPERIMENTOR BREAD-
BOARD
D1 to 1315 - Silicon Diodes (such as 1N914)
R1 to R6 - From 120-270 ohm resistors Y4
watt.
LED1 to LED6 - Light emitting diodes.

LED BAR GRAPHS are replacing analogue
meters as voltage -level indicators in iilany
instances.
This circuit uses the forward voltage drop of
diodes to determine how many LEDs light
up. Any type of diode can be used but you
must use all the same type. For full working
details of this circuit fill in the coupon.
If you have already built the Two -transistor
Radio and the Fish'n'cliks projects you will
find that you can reuse the components
from these projects to Wild other projects
in the series.

FILL IN THE COUPON AND WE WILL
SEND YOU FREE OF CHARGE FULL
COPIES OF "ELECTRONICS BY
NUMBERS" PROJECTS No 1, No 2
and No 3.

PROTO-CLIP TEST CLIPS.
Brings IC leads up from crowded PC boards.
Available plain or with cable with clips at
one or both ends.

PC - 16 pin. £2.75.
PC - 16 pin with cable.

£6.00.
PC - 16 with cable and 16 pin clips at

both ends. £10.25.

CONTINENTAL SPECIALTIES CORPORATION=M=
Europe, Africa, Mid -East: CSC UK LTD.
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Telephone: SAFFRON WALDEN 21682.
Telex: 817477.

EXPERIMENTOR BREADBOARDS.
No soldering modular breadboards, simply plug
components in and out of letter number identified
nickel -silver contact holes. Start small and simply
snap -lock boards together to build breadboard of any
size.

All EXP Breadboards have two bus -bars as an integral
part of the board, if you need more than 2 buses
simply snap on 4 more bus -bars with the aid of an
EXP.4B.

EXP.325. The ideal breadboard for 1
chip circuits.
Accepts 8,14,16 and up to 22 pin IC's.
ONLY £1.60. 11111111111

EXP.350. £3.15. 1111111111101111111111

270 contact points with
1111111111111110111111two 20 -point bus -bars.

EXP. 300.
550 contacts
with two
40 -point
bus -bars.

£5.75.

monnitimmiiiiimmummel
plimmitommomminolimii .1

EXP. 650 for Micro-
processors. £3.60.

EXP 4B.
More bus -
bars.

£2.30.

'Ifliflilfifllliilllilif

, E 1111111011111111111111

mu 11111 11111 11111 11111 11111 11111 11111 I
SUIt Rim 11111 11111 11111 11111 11111 tun

ALL EXP.300 Breadboards mix and match with 600
series.

PROTO-BOARDS.
THE ULTIMATE IN BREADBOARDS
FOR THE MINIMUM COST.
TWO EASILY ASSEMBLED KITS.

amen oomorentrne enemata ooppoitalloa
. .

PB.6 Kit, 630 contacts, four 5 -way binding
posts accepts up to six 14 -pin Dips.

PROTO-BOARD 6 KIT. £9.20.

PB.100 Kit complete with 760 contacts
accepts up to ten 14 -pin Dips, with two
binding posts and sturdy base. Large capa-
city with Kit economy.

PROTO-BOARD 100 KIT £11.80.
HOW TO ORDER AND RECEIVE FREE COPY OF TWO -TRANSISTOR RADIO PROJECT,

FISH'N'CLIKS AND LED BAR GRAPH.
CSC UK LTD. Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.

It's easy. Give us your name and full postal address, in block capitals. Enclose cheque, postal order orcredit card number and expiry date. OR telephone 0799 21682 and give us your Access, AmericanExpress or Barclaycard number and your order will be in the Post that night.EXPERIMENTOR. CONTACT HOLES.
BREADBOARDS.

EXP. 325
EXP. 350
EXP. 300
EXP. 650

130
270
550
270

EXP. 4B. Four 40 Point
Bus -Bars

TEST CLIPS
PC. 16.

PC.16-18.
PC. 16-18 Dual Clip.

PROTO-BOARDS.
PB. 6.

PB. 100.

NAME

ADDRESS

630
760

IC CAPACITY
14 PIN.DIP.

UNIT PRICE
INCLUDING POSTAGE

AND V.A.T.
1 £ 2.53
3 £ 4.21
6

use with 0.6
pitch Dip's

£ 7.29

£ 4.69
Bus -Bar Strip £ 3.29

£ 3.78
£ 7.56
£12.15

6 £11.01
10 £13.82

DEPT ST

FILL IN COUPON & RECEIVE FREE COPY OF
ELECTRONICS BY NUMBERS PROJECTS Nos 1, 2 AND 3



Not knowingMega,hurts.
P.C. productionsystem forunder £500.
* U.V. exposure unit with built-in

electronic timer;
* developing tank;
* spray wash tank;
* heated thermostatically

tinning tank;
* heated thermostatically

bubble etching tank;
* precision variable speed (1500-15000

r.p.m.) drill;
* gold plating unit for d.s. edge connectors

with movement and coulomb control for
accuracy;

* complete range of consumables from

stock;
* quality products with 1 year's guarantee.

In short the complete system for the
production of p.c.b.'s, labels, and panel
overlays of up to 12 x 10 in. At under
£500! Or as individual items.
From Mega. The p.c. production people

controlled iv

controlled

J

Mega Electronics Ltd.,
9 Radwinter Road,
Saffron Walden,
Essex, CB11 3HU.
Tel: (0799) 21918.
Telex: 81653.

MOTORS IS lo vdc Model Moors 20p
Sub Min Big Inch Molars. 115yac 3rprn
30p 12vdc 5 pole model motors 35p 8 Irace
120d5 motors f 1 25 Casselle motors de ex

equip 65p Cronael geared molor. II brat

arpm 95p Smiths clock tenter. synth
240vec I rev per hoer 950.

SEMICONDUCTORS. All tell spec.
Ounces 741 B me OIL 6 ler E 1.00 Na,

555 Timers as RA MO vein let 500
7415 Irlie haeirlditl 35,. LOUD 101.
Z11414 rein Cs 750 Mallen! 011P01 340.
111305 Alpha eemermal display 02.50.
Mieletere SOPS (tame spec as OP11121

30,

BUZZERS. Miniature solid stale butters 33
17 X 15mm while plastic case output al 3

feel 70db lapprox low censumplion only
15ma 4 collages avelleble 6-9 12 or 24 vdc
75p each 10110 12v Burger Deem plastic
case 50mm diem x 30mm high 60p GPO

open type buster.adjustable works 6-12m1c

24 Snit tre wee I2v 0.0 . Nen type.
lama ismeter nen I* engem! Hail
ems el wren Pomace 17.95

SPECIAL OFFER SEMICONDUCTORS.
Plastic voltage regulators 1 amp now
reduced in price 7805 7812 7815 7824 all
at 759 each 7905 7912 7915 7924 all 99p
each 7 types at give away prices. I.M3091( to

each 723 I4 -pie OIL reps 38p each.

BETS Union carbide N channel similar lo
2113819 15p 311140 or 1151961 40p each

M203 dual malched pair of single gate

rnoslets in one can 40p 2115062 plaslic
110921 ears 1009 800MA 18p each 80504
Oplo Isolators 4 lead infra red led to

photocell 25p each

TOOLS. SOLDER SUCKER Plunger type high

suction lellon noule 14.75. spare ironies
65p each Good quality side cutlery Insulated
handles 5" 1125. Good quality snub nosed

pliers insulated handles 5" fl 35p Anti"
Model CI5 wall soldering irons 240rac
13.60 Antes Model CX 17 watt soldering

irons 240vec 13.60 Ante. X25 25 wall
soldering irons 240vec 1360 Anleg ST3

stands Mutts all above models) E 140 AM"
heal Owls 12p each. Servisol Solder Mop
45p each Neon lester screwdrivers 8" long
40p Miyame IC lest clip. lb pin 11.75

SURPLUS BOARDS. No I This has 14
encapsulated reed relays 11 2 19 easily
removable 11 95 No 2 This has el leas) II

c106 150y2 5,1 SCRS one relay. a UJT and
tantalum capacitors II 95 No 3 IF Boards
these are complete IF boards made for car
radios 465162 lull se of IFS and Osc coils
110K01 40p each No 4 lamp flasher board
suitable for low load 240000 applications

approx I hash per second but can be vaned
we a preset pot 38p

TOSHIBA LEOS. 0.2" green 13p 0.2"
green diflused 14p 02" green OW lop 14p
0.2" Clear lip

PIIEGISION TOOL KIT. le
pink Hopi nee. opiate el 5 gement
to ffeene 5 eel invert Labels 3 all
effeeirivent 2 Mlles ineen. I wet 3
Alm Kett E3/1

MULTIMETERS big price reductions on
pocket sloe meters Model KR11013 1.000

ohms per "II mirror scale. range selector

switch. 1 iiKOr AD DC. 100Kres. 150ma OC
current f 4 65 Model KRTI01 same soec es
Me KERTIDO but range selection is via prod
insertion. E375 CONTINUITY TESTER.
Tubular unit with probe and croc fly lead.

F 135 wilt bell

TRANSFORMERS. All 240vac primary
Iposlage per transformer is shown in
brackets alter price. MINIATURE RANGE
6-0-60 100ma. 90-90 75ma. 12-012 50ma
.1175p each 115W 12-0-12 100me 95p 115p1
Ob. 0-6s 2130ma El 101200) 04-6.9y ZOOma
these hese no fixing bracket 65p 11501 12v

500ma 95p 122p1 12021 12.25 145p1 12,48
12 75 145p1 150.15v IA 02.10 14501
30-0-309 to 12.75 154p1 2130-200 2A 0350
15401 1212-15-20-24-305 2 amp E4.50 1541

20u 2.5a 12 20 15419

TRIAC XENON PULSE TRANS-
FORMERS. I 1 IGPO stylel 30p I Iplus I sob

min pro muffling 60p

TAPE HEADS. Mono cassette E 130 Stereo
Cassette E3 Slandard 8 track stereo El 75

BSA MN1330 track 50p BSA SRP90

track 11.95 1010 duel head assembly 2
heads both i Irak R P writ built in erase
0120

MICROPHONES
ECMI05 condenser omni Median'. 600
ohms on oft switch 12.95 FM506 Con

denser "died. unidirectional. 600ohres or
50k. heavy chromed capper use 012.95
Dynamic sit" Mike 5.000 ohms oni oil

switch lilted with standard lac f 2 95 FM104

Sub min tie pin microphones condenser.

1000 ohms imp. 50-16kha uses deal aid

bettery Implied, 15 25
STANDARD cassette mites 200 ohm impart

filled with 25 3 5mm lacks on ofl switch

1125
DYNAMIC P A Microphone suitable for

mobile use hand held with thumb switch.
curly lead 50k imp f 3 40
CRYSTAL INSERTS 35x lOrnm 45p each

ELECTRICAL ITEMS. 13 am,
ethane enctels retie 31p tact 13 me
!MIK taw/ Ow Paolo 21p eat

SWITCHES. Sub Min Topples SPST

161517mmj 45p DPOT 1007011 50p SPOT

Cake off 11211r9rent 75p

PUSH SWITCHES I 5e6mm red lop. push

ta make 14p each push on break version
!black lop' 16p each

SLIDE SWITCHES all OPD1 15 ax12mm

12p 16011.9mm 12p. 22x I 3x8mm 12p

2201308 centre off 13p Mullipole slider.

double "lion 112 lagsl ?Mal I mm 24p

MICRO SWITCHES. Standard button
operated 2812503mm make or break new
15p each. roller operated version al the
faller. rem 190 Lilt "Hee More
switch. 3 amp make or break 35x20x7mm
12p each. Cherry plunger operated micro
switch. 2 norm open and 2 norm closed

plunger 20mm long 140030016mM 25p each

ROCKER SWITCHES. 2 amp SPIT single
hole fixing "nous colours Med black.
yellow. green. gebilei 19p each 250vac 6
amp white rocker. 21115x13nim 17p each

MINION CABLE B way single core minis
lure 20p per metre

RELAYS. Clare Elliot sub min relay

10x113mm 2 pole c o. 1.250 coil new 75p.
Miniature encepsulated reed relay. 0.1
minx mounting. single make operated en
12vdo 50p Continental series. sealed plastic
case type 24vdc 3 pole c 'o 5 amp contacts

new 65p. I ?irk 1130ohm1 10'0.3 note and I
break contacts new 65p each Metal Cased

reed relay 50x4.51.17mm. has 4 heavy duly
make reed Inserts. operates on 12040 35p

earn

PROJECT BOXES. Sturdy ABS black
Waal" boxes with brass inserts and lid

75 056 g35mm 43p 95 x7 x35mm 514
115e9x37mm 58p

VERO HAND HELD BOX White ABS
2 4"03 1" tapered with screws 65p each

CLIFF CLICATEST 13 amp mail.
COMaerter like! le I lc
proses repel ea sale Mane [Naar
Pee. Hopi neelierl rem aN lel wit
nee minnow eel Ind 04.95

040013. 111401 10 In 35p. 1940134 10 ter
45,. 9140101 10 ler 50e 81127 10 ter 750
0914 Deneendl 100 ter 12.50. 1114148

(numbered) 100 for 0735

ZENERS. 8IY88 4110mw 71/7 lo 33y 6p each

HUI 1.3 watt 7V5 lo 33r 12p each.

MORSE KEYS. Beginners erect. key 95p
All metal type tutM adjustable f 2 45

PUSH BUTTON TV TUNERS Ins varie.01
transistorised U H.F. new 02.25

MURATA TRANSDUCERS. REUSENDER
MA4011 40097 E3 25 pair

DECON DALO ETCHING PEN. With spare

tip 75p

STOP PRESS. New arrivals 12 roll ger
stereo motors with pulley only 55p each 8

track Per" playback heads only 75p each.

Car radio boards complete chessis with 6
transistors IFS chokes etc new bul no into

75p each Car radio RF IF and audio preamp

boards. 2 Hengist." 1M382 IC trimmers.

Ils etc new but no info 65p each

Terms. Cash with order (official orders welcomed from
colleges etc) 30p postage please unless otherwise
shown. VAT inclusive prices. S A.E. for new illustrated
lists.

TELEPHONE PICK OP COIL Soar
with lead and 3 5mm lack 55p

111

POWER SUPPLIES. 9VOC 120mm
regulated. will replace PP9 battery etc.
12.55 Switched type plugs into a 13 amp

socket. has 34 56 7 5 and 905110 0 c eel al

either 100 or 400ma switchable 13 25
110244R stabilised power supply 3-6-7 5-9vdc
al 400 ma has polarity reverstng and on oil

JUMPER TEST LEAD SETS 10 Pairs el

swoon and is fully regulated iv etre exact
Heil writ mows "leered crop clms sack

voltage Iron no load maximum current ...I 120 09"1- MIe

CS 25

PROGRESSIVE RADIO
31 CHEAPSIDE. LIVERPOOL L2 2JD
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Mine Sweeper

E. A. Johnson

The object of the game is to locate and
destroy a moving minesweeper. The ship
moves along a set course, but, to avoid
destruction it can deviate slightly from
the course and alter its speed.

Playing the game

The game is started by entering a
number (in the range 0 to 1) into
register E, to set the initial position
of the minesweeper through a random
number generator. A shot is made by
entering the xy co-ordinates (into the
A and B registers respectively) of the
square where the ship is believed to be.
The calculator determines the position
of the ship and displays the distance by
which the shot missed. If the shot is
within five units of the ship, damage
occurs which slows the ship down in
proportion to the nearness of the shot.
When the ship is destroyed the display
flashes.

After the ship has been destroyed, the
number of shots used can be displayed
by pressing 'C', and a new game can be
started by pressing 'D'.

Method of calculation

The initial value of 0, which determines
the ship's position is determined using
the calculator's random number
package. The ship's co-ordinates are
then calculated by the following
equations:

x = (50 + 45 cos 30) + RNUMX
y = (50 + 45 sin 20) + RNUMY

where RNUMX and RNUMY are
random numbers (in the range of -3
to +3) to give the ship its avoiding
action.

The distance of the shot from the ship
is calculated using pythagoras and
displayed in integer mode.

The next value of 0 is then given by
0 = 0 + OINCR

where OINCR is originally set to 5, the
calculator then determines the new
co-ordinates of the ship.

When the distance of the shot from
the ship is less than five units, the value
of OINCR is reduced to slow the ship
down. The new value is given by OINCR
= OINCR - (5 ÷ distance).

The above procedure continues until
OINCR 5 0 when the ship is destroyed.

A new game, if required, is started by
automatically generating a new random
initial value of 0.

Calculator Special

MINESWEEPER PROGRAM FOR TI 58 & 59

LOC CODE KEY 03 3 00 0
58 Fix 65

000 43 RCL 040 00 0 080 02 2
01 1 36 Pgm 54 )

44 SUM 15 15 38 som
00 0 71 SBR 71 SBR
43 RCL 88 D.MS 33 X
02 2 65 X 85 +
91 R/S 03 3 05 5
76
33

Lbl
X

06
00

6
0

32
95

x fit

65 x 95 34 N/x
010 04 050 42 STO 090 42 STO

05 5 00 0 02 2
85 25 CLR 77 x_> -t
05 5 91 R IS 00 0
00 0 76 Lbl 00 00
85 11 A 55 ±
36
15
71

88

Pgm
51

SBR
D.MS

69
23
75
53

Op
23

32
95
35
22

x'1t

1 /x

INV
020 65 x 060 53 100 44 SUM

06 43 RCL 01 1

75 00 0 29 CP

03 3 65 x 43 RCL
95 03 01 1

33 X 54 77 x..> --t

92 INV SBR 39 cos 00 0

76 Lbl 71 SBR 00 00
15 E 33 X 25 CLR

030

42

09

STO

9 070

32

00

xfit
0

110
35
22
58

1/x
INV
Fix

76 Lbl 91 R/S 91 R/S
14 D 76 Lbl 76 Lbl
05 12 B 13 C
42 STO 75 25 CLR
01 01 53 43 RCL
00 0 53 03 3
42 STO 43 RCL 91 R/S

Example Game

Comment

Enter a number between 0 & 1

Enter guess for x co-ordinate
Enter guess for y co-ordinate

x co-ordinate
y co-ordinate
x

y
x

y
x

y
x

y

To display number of shots
To start a new game

x co-ordinate
y co-ordinate

ETC.

D
50 A
11 B

Tech -Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer
queries on these items.

ETI is prepared to consider circuits or ideas submitted by readers for this page. All items
used will be paid for. Drawings should be as clear as possible and the text should preferably
be typed. Circuits must not be subject to copyright. Items for consideration should be sent
to ETI TECH -TIPS, Electronics Today International, 25-27 Oxford St., London W1R 1RF.

Enter

0.258 E

50 A
11 B

84 A
70 B
40 A
85 B
43 A
87 B
51 A
89 B
54 A
90 A

Display

0

0
65 (Distance)

0
62
0
7

0
3
0
3
0

9.9999999 99
( Flashing )

C 6
0
0

42

99



8K ON BOARD MEMORY!
5K RAM. 3K ROM or 4K RAM, 4K ROM (link
selectable) Kit supplied with 3K RAM. 3K ROM.
System expandable for up to 32K memory.

2 KEYBOARDS!
56 Key alphanumeric keyboard for entering high level
language plus 16 key Hex pad for easy entry of
machine code

GRAPHICS!
64 character graphics option - includes
transistor symbols! Only £18.20 extra!

MEMORY MAPPED
high resolution VDU circuitry using discrete
TTL for extra flexibility. Has its own 2K
memory to give 32 lines for 64 characters.

KANSAS CITY
low error rate tape interface.

COMPLETE
KIT

2 MICROPROCESSORS
Z80 the powerful CPU with 158 instruction, including
all 78 of the 8080, controls the MM57109 number
cruncher. Functions include +, , /, squares,
roots, logs,,Rxponenti trig functions, inverses etc.
Range 10" to 9 x 19 to 8 figures plus 2 exponent
digits.

EFFICIENT OPERATION
Why waste valuable memory on sub routines for
numeric processing? The number cruncher handles
everything internally!

kz COMP 530

Cabinet size 19 0" X 15 7" x 3.3" Television by courtesy of Rumblelows Ltd.. price £58.62

POWERTRAN

RESIDENT BASIC
with extended mathematical capability. Only
2K memory used but more powerful than
most 8K Basics!

1K MONITOR
resident in EPROM.

SINGLE BOARD DESIGN
Even keyboards and power supply
circuitry on the superb quality double
sided plated through -hole PCB.

ONLY
£275.00

+VAT

PSI Comp 80. Z80 Based powerful scientific computer
Design being published in Wireless World - NOW!

The kit for this outstandingly practical design by John Adams being published in a series of articles in Wireless World really is complete!

Included in the PSI COMP 80 scientific computer kit is a professionally finished cabinet, fibre -glass double sided, plated -through -hole printed circuit board. 2

keyboards PCB mounted for ease of construction, IC sockets, high reliability metal oxide resistors, power supply using custom designed toroidal transformer. 2K

Basic and 1K monitor in EPROMS and, of course, wire, nuts, bolts, etc.

SYSTEM
EXPANSION

COMING
SHORTLY!

Ltu4100 Via

44,444 PI WI
40. f;F:0!

4410401101
111.141; 14:04iP

ilg)
61111: 0111,11011.111111*N0

Value Added Tax not included in prices
PRICE STABILITY: Order with confidence Irrespective of any price
changes we will honour all prices in this advertisement until August 31
1979, if this months advertisement is mentioned with your order. Errors
and VAT rate changes excluded.
EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p
handling and documentation.
U.K. ORDERS: Subsquent to 8% surcharge for VAT' NO charge is made

for carriage Or current rate if charged.
SECURICOR DELIVERY: For this optional service (U. K. mainland only)

add E2.50 (VAT inclusive) pegkit

UK Carriage FREE

Kit also available as separate packs. e.g.
PCB. Keyboards, Cabinet, etc.

PCB size 1 6.0"x1 2.5"

POWERTRAN COMPUTERS
(a division of POWERTRAN ELECTRONICS)

PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER HANTS SP10 3NM (0264) 64455
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Lunar Landing

Sarah J. Owen.

This program was devised for use on the
Commodore PR.100 calculator, but is
easily adapted for use on any other
programmable ones. Imagine you are
the Astronaut controlling the final
descent of a lunar module, at regular
intervals the speed of descent is
displayed, the period of burn of the
retro-rocket has to be calculated, after
allowing for the reducing weight of the
fuel on board Five speed
corrections are allowed, after which the
final impact velocity is displayed. If an
error is made and all fuel is used, there
Is just time to transmit an urgent S.O.S.
message before destruction on the lunar
surface Due to the lack of
program space, the method of selecting
the initial random speed is unusual, but
ranges between 20 and 100 m.p.h.

Result of impact speed: -

5 m.p.h. PERFECT LANDING

6 - 10 m.p.h. SLIGHT DAMAGE,
LIFT OFF DELAYED.

11 - 15 m.p.h. STRUCTURAL DAMAGE
LIFT-OFF DOUBTFUL

16 - 25 m.p.h. SEVERE DAMAGE &
INJURY - USE
SUICIDE PILL.

ABOVE
25 m.p.h. MODULE & ALL

LIFE DESTROYED ...

SET UP: -

F -CA-F -F P-8 -GOTO-00
Mode switch to load - enter program -
mode switch to run - goto - 00 enter
any two or more numbers (date etc.)
Each followed by Xn key. Press R/S -
speed of descent displayed.
Allow for weight of fuel remaining,
enter period (in seconds) of rocket burn
to reduce speed, press R/S - new rate
of descent displayed, correct as before.
After five speed corrections, impact
speed will be displayed. If fuel in
excess of 20 seconds is used, module
transmits an urgent message before
destructing.
Press R/S to re - start.

Calculator Special

Recommended periods for
Retro-rocket firing

SPEED BURN

5 1.6 180 5.27 1.9 200 5.310 2.3 220 5.415 2.7 250 5.520 3.0 270 5.630 3.4 300 5.740 3.7 330 5.850 3.9 365 5.960 4.1 400 6.070 4.2 450 6.180 4.4 500 6.290 4.5 550 6.3100 4.6 600 6.4110 4.7 660 6.5120 4.8 730 6.6130 4.9 800 6.7150 5.0 900 6.8160 5.1 1000 6.9

PROGRAM

LOC CODE KEY

Memory 1 - Seconds of fuel left
Memory 0 - Accurate descent speed

N.B. Adjust burn period for weight of
fuel, allow 1 m.p.h. for each Second of
fuel remaining (approx)

00 21 F 36 85
01 63 S 37 52 MR
02 21 F 38 81 1

03 51 F RAC 39 85
04 74 X 40 52 MR
05 81 1

41 91 0
06 91 0 42 74 X
07 95 43 95
08 51 M 44 35 x
09
10
11

12
13
14
15

91
53
82
91
51
81
71

Xn
2
0
M

4

45 51
46 91
47 52
48 81
49 94
50 15
51 14

M

MR
1

+/-
SKIP
GOTO

16 51 M 52 73 6
17 82 53 63 9
18 52 MR 54 52 MR
19 91 0 55 82 2
20 74 X 56 85
21 62 8 57 81 1

22 84 58 95
23 52 MR 59 15 SKIP
24 81 1 60 14 GOTO
25 95 61 81 1

26 51 M 62 73 6
27 91 63 52 MR
28 21 F 64 91 0
29 52 INT 65 13 R /S
30 13 R/S 66 14 GOTO
31 21 F 67 91 0
32 85 - 68 91 0
33 81 1

69 72 5
34 21 F 70 91 035 32 ex 71 72 5
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,000
BUILD THE

12
ALREADY SOLD

NASCOM I COMPUTER .

NEW LOW PRICE
1 WE ARE THE SOLE APPROVED LONDON

STOCKIST & NATIONAL DISTRIBUTOR
El 65 + r.FREIVAT

POST
KITS IN STOCK:

 BRITISH DESIGN  U.K. BEST SELLING KIT
FULL AFTER SALES SERVICES GUARANTEE

FEATURES:
* Free B -Bug and Modulator
 Supplied in kit form for self -assembly
 Full documentation supplied.
It Fully screened double -sided plated through hole

printed circuit board
 Full 48 key keyboard included
 2K x8 Ram
 IK x 8 monitor program providing
 Powerful Mostek 280 CPU
 16 x 48 character display interface to std

un-modified T V
 T V display memory mapped for high speed

access
* On board expansion to 2K x 8 E prom
 On board expansion for additional 161 /0 lines
 Memory may be expanded to full 60K

SOFTWARE
IK x 8 monitor program providing

* 8 operating commands. supporting Mem examine/modify. tabulate. copy. break single step execute I a pc

load. tape dump
 Reflective monitor addressing for flexible monitor expansion through user programs
 Monitor sub -routines include - delay ASCII coding, binary to hex conversion. clr screen, scroll up. string

print, cursor shift and many others OTHER HARDWARE
 3A power supply for up to 32K expansion

E19.90
EXPANSION  3A power supply for up to 32K expansion MKI I
* Evans., buffer board E32.50 E24.50
MEMpRY KITS (inclusive all hardware) * 8A power supply for larger than 32K expansion

8K £85.00
16K E140.00  Expansion card frame E29.50
32K E200.00 * E Prom Programmer E40.00
 I/O board oath decoders and all hardware except tr E from Eraser E25.00

ICS E35.00 * keyboard Cabinet E3.50
WW1 mewl up to 3 PlOn 1 CTC end 1 UART. * Programming Manual E4.00

NEW 1/4 Operating System in (212708 EPROM S upwards compatible from T2 6 B -Bug E25.00

TINY BASIC
E25.00

SUPER TINY BASIC (with Editor Pi Machine Utility routined)
E36.00

ZEAP ASSEMBLER EDITOR
E32.00

 VAT 8% all items except books  Demonstrations continuous daily We welcome export- Educational and

Industrial Enquiries
FREE BROCHURE - itEND S.A.E. 9% a 6`h STAMP 12 `hp.

NEW
Phone (01)723 wog

5ir All mail to:
Henry's Radio OAFICLAVCARD

404 Edgware Road W==0 Vi,..)
London W2

D.C. POWER SUPPLIES

Now, like Intel, Motorola and National you can buy
Power -One open frame power supplies and enjoy
quality and reliability at LOW LOW prices. Over 70
different models to choose from including floppy
disc drive supplies as well as single, double, triple

and quad output.

Floppy Disc Drive
Supplies
- with connectors and cables for
Shugart drives if required.

CP-249 - drives one mini drive E33.00
CP-323 - drives two mini drives £50.00
CP-205 - drives one Shugart SA800
or equivalent 8" drive MOO
CP-206 - drives two SA800 CALM

Single Output

5V at 2.7A w/OVP
5V at 5.4A w/OVP
12V at 6A
15V at 5.4A

Dual Output

±12 to 15V at 1.5A
_f_18 to 24V at 0.4A

5V at 5.4A w/OVP

Triple Output

£10.00
£41.10
E07.50
£57.00

£41.00
02.93
£75.00

5V, 9-15V, -5, -12, -15V at 1.8A to 10.8A
From £41.00 to £137.00

Discount available to bona -fide educational establishments. Quantity

discounts start at five units. Trade enquiries welcome.

Send large SAE for full catalogue and price list.

kiro rr
A AgAjA

COMPUTERS LTD.,
133 Woodham Lane, New Haw, Weybridge, Surrey
KT15 3NJ. Telex. 8813487.

TUNER AMPLIFIER
SYSTEM 8000

-Probably the best tuner amplifier ever de-
signed in the UK."

The system 8000 Receiver is available now
from Unielectric Ltd. The ultimate HIFI kit
using the latest circuit techniques, its
specification is equal to commercial units
costing twice its price. The system 8000 marks
a significant advance in HIFI, the sole criterion
in its design has been overall performance.
Unielectric's design and buying power with

means a real advantage over
similarly priced commercial units.

* VMOS OUTPUT
* FM sensitivity below 1 N V

* 50dBstereo separation on FM
* Digital Readout
* Multi inputs
PRICES
1. Metal work kit is £32.40 plus VAT at 8%

£35.00
Includes knobs, fascia, nut, bolts.

2. Set of PCBs is £1 3.43 plus VAT at 8%
£14.50

3. Complete kit of parts including Metal
Work is £146.67 plus VAT at 12.5%

£165.00

(Postage on 1 and 2 is included) (Securicor
delivery £5 on item 3) (VAT RATES MAY
CHANGE DURING THE BUDGET)
4. A full alignment service for the Mother

board is available.

UNIELECTRIC LTD.
182-184 Addington Road,

South Croydon, Surrey
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Mastermind

P. R. Kemble B.Sc.

This program enables the popular game
Mastermind to be played on a Hewlett-
Packard HP29C calculator.

A five digit number (no two digits the
same) is set by one player, and then the
second player must deduce what it is.
There are 30,240 possibilities.

After each guess the calculator
indicates how many digits in the guess
were correct and in the right position,
and how many were correct but in the
wrong position.

To play:
Player A enters a 5 figure number and

then presses GSB 1.
Player B enters his guess and presses

R/S. After several seconds calculation
the display shows a number such as 1.2
which means 1 digit in the right place
and 2 more correct figures but in the
wrong position.

Player B then enters another guess and
presses R/S, etc. until he achieves a
score 5.0.

For cheats (!) or if the number set
has been forgotten, it is held in STO .5.

The use made of the calculators stores
is shown below.
If the number set was ABCDE, and the
guess is FGHIJ, then:

STO 0 Used
1 J

2 I

3 H

5

G

5 F

6 Used
7 Used
8 Used
9 Used
.0 E

.1 D

.2 C

.3 B

.4 A

.5 ABCDE

Calculator Special

STEP INSTRUCTION STEP INSTRUCTION

01 gLBL1
fFIX1
ST0.5

STO i
f LAST x
gFRAC

1

4 50 1

CHS
GSBO
gLBL9

0
x
gISZ

0 GTO 2

10 STO7

RTN
gLBL 4
1

STO8 4
STO 9

R/S (Enter guess)
5

CHS 60 gLBL6
GSBO RCL 9
1 STO 0
STOO
gLBL5

RCL i
STO 6
5
STO 0

20 RCLi gLBL 7
9 RCL i
STO+0 RCL 6

RCLi

gx = 0?
70

g x = 0?

GSB3
8

GSB 0
gDSZ

STO-0 GTO 7
1

STO-9
30 RCLO RCL 9

6
fx = y?

9
fx y?

GTO4
GTO5gLBL3

80 GTO 6
1

RCL 7
ST0+7 STO-8
RTN
gLBLO

1

0
ST0+8
x><y

40 STO 0
x < y

RCL 8

EEX GTO 9
4

90 gLBL 0
1

45 gLBL2
fINT

ST0+8
RTN
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Our new catalogue lists circuit board accessories

for all your projects - DIP sockets, pins, stand-

offs, cable clips, hand tools. And we've got
circuit boards, module systems, cases and boxes

- everything you need to give your equipment
the quality you demand. Send 25p to cover
postage and packing, and the catalogue's yours.

VERO ELECTRONICS LTD. RETAIL DEPT.

Industrial Estate, Chandlers Ford, Hants. S05 3ZR
Telephone Chandlers Ford (04215) 2956

Wilmslow
iv 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.

 AUDAX  BAKER BOWERS & WILKINS 
CASTLE  CELESTION CHARTWELL  COLES 
DALESFORD  DECCA  EMI EAGLE  ELAC 

FANE  GAUSS  GOODMANS  I M F 
ISOPHON  JR  JORDAN WATTS  KEF  LEAK
 LOWTHER  McKENZIE  MONITOR AUDIO 
PEERLESS  RADFORD  RAM  RICHARD ALLAN

 SEAS  TANNOY VIDEOTONE 
WHARFEDALESHACKMAN AUDIOMASTER 

TANGENT  STAG  YAMAHA

WILMSLOW AUDIO Dept. ETI

SWAN WORKS, BANK SQUARE, WILMSLOW
CHESHIRE SK9 1HF
Discount HiFi, etc., at:

5 Shan Street and 10 Swan Street

TEL. WILMSLOW 529599 FOR SPEAKERS
WILMSLOW 526213 FOR HI-FI

0 TARGET ELECTRONICS
16 Cherry Lane, Bristol BS1 3NG

Telephone: 0272 421196

OFFICIAL ORDERS WELCOMED GVT/EDUCATIONAL
DEPTS, ETC.

MM2 LT22 20,000

c.......,....

.....

........

0. -a.,_

opv

11.50

MM3

11.80

Y7206EN 20,000 opv

....

Tf, 1

AC volt, 0 to 10. 50, 250, 1000
AC volts:- 0 to 10, 50, 250, 500. 1000

DC volts:- 0 to as, 2.5, 10, 50, 250, 1000
DC volt. 0 to 0.5, 5, 25, 125, 250, 500,

DC current:- 0 to 0.05, 25, 250 ma
1000

Resistance:- 0 to 300, 3K. 30K, 50K, 500K,
DC current 0 to 0.05, 5, 250 ma

5 meg ohms
Resistance:- 0 to 3K ohms, 300K ohms,

Decibels:. -20 to +62db
3 meg ohms

Size.- 5 a 3'. 0 15 inch
Decibels.- -20 to +63 db
Size- 5 x 3.4 x 1% inch

MM7 C7200EM 20,000 opv MM8 PROE 20,000 opv

1

. ..,... ,\ I

(

\.

... tl
" .

J
. 16.00 0... 27.75

AC volts - 0 to 6, 30, 120. 300, 600, 1200
DC volts.. 0 to 6, 30, 120, 600, 1200 AC volts:- 0 to 2.5, to 0/5000 m 6 ranges

3000, 6000 DC volts:- 0 to 025 to 0/5000 in 8 ranges

DC current 0 to 60 ua. 6 ma. 60 ma. 600 ma DC current 0 to 50 ua. to 0/10 amps in 6 ranges

Resistance 0 to 6K, 600K, 6 meg, 30 meg.
60 meg

Resistance: 0 to 12 ohms, to 0/20 meg ohms
in 6 ranges

Decibels -
-20 db to +63 db Decibels:- -20 to +50 db

6 x 4. x 2 inch Size:- 7. a 65 x 2. inch

MM11 7081GN 50,00liopv MM12 TMK500 MULTITESTER

-----__.

30,000 OPV

---...

22.20
1 .

A sturdy and reliable instrument. Has internal
buzzer.
AC volt.- 0 to 2.5,10, 25, 100, 250, 500, 1000

- 20.80 DC volts:- 0 to 0,25, 1, 2.5, 10, 25, 100, 250,
1000

DC current:- 0 to 50 ua, 5 ma. 50 ma, 12 amp.

waits: 0 to 1 5, to 01500 in 10 ranges Resistance - 0 to 6K, 60K, 6 meg, 60 meg.

DC volts.- 0 to 0.5, to 0/500 in 12 ranges Decibels:- - 20 to 0 56 db

DC current 0 to 25 ua. to 0/10 amps, 10 ranges
Short test,. Internal buzzer

Resistance- 0 to 100 ohms, to 0/16 meg ohms Size:- 160 x 110 x 55mm .

in 4 ranges
Decibel, .

- -20 to +62 db
Size:- 6V+ x 47, x 2. inch MM14 360TR 100,000 opv

MM1 LT101

1,000 opv

hi'mn-

I

32.50
Two in one instrument incorporating

5,80
high sensitivity corn transistor checker

AC volts:- 0 to 5. 10, 50, 250, 1000
DC volts:. 0 to 0,5, 2.5, 10, 50, 250, 1000
DC current:- 0 to 10 ua, 0.025 ma, 0.5 ma,

AC volts 0 to 10. 50, 250, 1000 5 ma, 50 ma, 500 ma, 10 amp

DC volts 0 to 10. 50, 250. 1000 AC current:- 10 amp
DC cun ent 0 ID 1 ma, 100 ma Resistance. 0 to 5K, 50K, 5 meg, 50 meg ohms

Resistance 0 to 3K ohms Decibels:- -10 db to *62 db
0 to 1505 ohms Transistors:- usual measurements of NPN and PNP

D;ms 90 0 51 14 25rnm Size.- 7x 5Va x 2. inch

Please add 8% VAT + 50p P&P
0:2122=13

Phone in your Access or
dim

Buy it with Access Barclaycard order . .
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TEAINAM
Comes complete wan keyboard, case,The exciting new full power supply, quality through hole
plated PCB, full (118 page) instruction
manual. A powerful 1 k monitor & 2k tiny
basic in Eprom. All IC sockets.

All components can be bought
separately, so you can start construction
on a low budget. Full details of prices
and discounts are shown in our new
1979 catalogue.
EXPANSION BOARDS
Mother Board: 8 slot.
A new 8 slot Triton motherboard is now
available based on Eurobus, it allows
easy expansion & has its own meaty
power supply.
8k Static Ram
Eurocard size (160 x 100mm) 8k Static
RAM fully buffered, on board regulation
& decoding. Uses 4k (1 k x 4) Static
RAMS. Just plugs into motherboard for
memory expansion.
8k Eprom Board
Designed to take 8 x 2708 Eproms on
the Triton bus. Don't forget our pro-
gramming service, on Data I /D System

TRITON
Personal Computer

Basic in Rom: a powerful 2k Tiny basic
resident on board, makes Triton unique,
easy to use and versatile.

Graphics: 64 Graphic characters as well
as full alpha numerics.

Single Board: Holds up to 8k of
memory, 4k RAM and 4k Rom, supplied
with 3k ROM and 2k RAM.

Memory Mapping: 2 mode VDU, I/O
or memory mapped for animated
graphics.

Cassette Interface: crystal controlled
modem tape I / 0 with auto start / stop +
"named" file search.

UHF TV Interface: On board uhf
modulator, plugs into TV aerial socket.

19.

COMPUTER PRODUCTS
NEW LOW PRICES

0/110 IN. PS04 114. No. Price Item No. Pm. Oen, No.
30741S000 Al 507415540 .21 50741S11817 .75 5074151958N
517419010 .10 511740550 21 01174191390 .75 5117411191N
517419020 .20 5117419630 1.50 51741914511 120 2074151970
507610311 .10 917419130 .35 5074191480 1.75 51174132210
5174150411 20 S07410741 AO 0164191510 15 5074152400
S11741E051 26 917410750 .46 56741015311 AO 70741.32410
507419380 20 5014197611 .35 N74111541 130 51741924211
51174318911 .22 S17419780 .35 50741915511 115 5117411243N
SN74LS1ON .11 5174198341 1.15 511741915611 125 5074112440
5117415110 26 9174L5850 1.10 SW41115711 AO S174324511
5114111211 25 5117411861 .40 517415158N .99 51174112470
507419130 .55 511741.39011 .05 9174191500 1.15 51174152480
00/413140 .19 007413910 .99 0074LS1610 1.15 9174172490
S117473151 .25 5117419920 .90 2074151620 1.15 51174122510
51174192011 .20 50741.89300 .65 7914191630 .90 51174152531
507413210 26 5074159510 1.20 511741516411 1.50 5074122510
5117410220 26 51141.51611 1.75 S174751551 1.70 511141.3258N
S07418260 .21 5014111070 .39 5174151650 1.75 S0741925911
5117415270 .35 8074191045 .39 sire ,7316811 1.95 0174112800
707475280 .35 51474181120 .39 51174191690 1.95 4074102516
S1/413300 .25 9174191130 .44 8074191700 2.50 9174152860
50743320 27 51174L51140 .44 5074191730 220 51174152731
807413330 .39 50741812211 .79 0074191740 1.15 S1174192791
5074133711 .29 8014151230 30 51174751751 1.05 5117419211011
01174113814 29 S1747512411 1.50 5074191610 2.75 5074112130
517415400 25 5164151250 E5 5174101900 1.75 5674102900
5074154211 .79 S1741012611 .65 01174151910 1.75 S074192930
50743470 .95 51174151320 .75 50741919211 1.15 50741929510
507475480 .95 51174151330 .39 5074151930 1.75 9174132910
50741549N 1.09 5074191360 .40 51741519440 739 5074103249
W47510 .25

Moe Own No. Price
J15 51174133250 2.55

120 51174153260 2.55
1.211 S074113271 2.55
1.25 5074193520 1.35
220 5174153530 1.50
110 511,..,1136511 .65
1.110 5174133E60 .65
1.95 51174133670 65
2.10 S11741536101 .65
2110 51174153130 1.75
125 7074153740 1.70
1.95 8674193150 .72
1.30 1174153710 1.75
1.45 51074193780 1.32
125 51174153790 1.40
1.10 5174113810 315

.95 50741238511 .57
1.45 5074153930 111
30 51174153930 1.50

3.50 0474153950 110
.39 5074133960 1.70

115 5076939101 2.75
.79 51747339911 1.60

1.75 5074184240 4.50
1.10 5014134450 125
1.10 507475447N 125
1.10 50741.549011 1.95
220 50741.13680 .95
220 01114195690 .95
110 507419870N 2.70

MICROPROCESSORS
8080A £6.33 8085 £15
6800 £10.00 6502 £15
Z80 CPU £15.60 I SCMPII £10
Z8OACPU £21.00

L L

TMS9900 £30

VERO
We stock a complete range of Vero pro-
ducts and accessories for the home com-
puter user. S100 cards, Eurocards, Key-
board cases & consoles, wire wrap tools
and sockets, card frames and 64 way DIN
connectors & ribbon cables. - Video
display card from Thomson CSF - £69
+VAT. Send SAE for details.

rr
BARCLAYLARDi

Triton Kit £286
Motherboard Kit £50
8k RAM Card Kit £97
8k EROM Card Kit £97

Full details in Catalogue 30p+ SAE

MEMORY & SUPPORT
SUPPORT
8212 220
8216
8224
8226
8228

8238

8245
8246
8251

8253

8255
8257
8259
8292
6820P

220
2.N
2.20
420
429

11.00
1130
900

11.00
5.00

11.00
12.50
1100
4.50

68211 1.50
6850P 4.60
6852P 5.50
81 5 2376 11.50
004411 1210
M57109 72.43
1457160 10.00
/45716I 70110
1006011 5.00
811595 1.30
811896 1.38
815597 1.30
811198 1.30
280111 10.00
Z80 CTC 10.00
2808 OKI 14.00
7808 CTC 14.00

VOLT REGS 1843K 3.00 1060 830 115550
90 ZMH2 1.50 2107 7.00 1055614

.90 24579 3.05 4116 9.111 71470900

.96 32766 2.70 10709C0
3.05
2.10
1.00
2.70
2.70
2.70
2.50
2.70
2.70
2.70
2.96
2.90

7805
7812
7815

7824
78056
18129
78159
78241
7905
7912

7915

7924
7905K
79126
79156
79244

90
1.50
1.50
1.50
1.50
1.10
1.10
1.10
1.10
130
LSO
1.50
2.10

DIL SOCKETS
8 Dit .11

14011 15
id OIL .17
18 OIL .24
20 Olt 27
24 011 .30
28 OIL .36
48 111 .50

CRYSTALS
1009 3.00
200K 3.70

MHZ 3.60
10089 3.50

3061

40112

4 430
514111

61401
1M62

7 15881

MIK
107M
180
481

RAMS
2101 2.32
210214 120
2111 2.32
2112 246
6810 4.041

8154 1.10
2114 5.50
210213 1.60
740920 11.00
74E921 11110
748929 1130
4027 11.00
4044 11.70
4045 9.15
1050 700

HOME COMPUTING

EPROMS
1702 600
520K 100
2708 9.01
516 30.00

ROMS
745281
745472

14510

245473
145414

I/O
2513
96364
14412

3.70
1230
SAS

17-411

12.411

7.50
10.95
12.90

LINEARS
MO I .39
1143018118

Mn1t OM .30
113080 ,99
1143091

ITO 1.45
1.1431111 129
11431811 2.25
103239 6.06
103240 .79
1/43390 .54

110723CH

18112301

111173301

1.1473901

1.1.1741P1.14

10741 8II.8
1171747C11.14

114747C9

L0741E111

10748CM
L14145871

10145803
1/81 4880

1014890
101 40060
114149511 14

1.1433020

131340111

LM34031
1039000
11180CP
71481CP

11082CP

71083CO

7148101

CMOS
807311
04040
+ M me.

.30

.75

.37

.30

.58

.43
1.30
1.30
.33
25
.79

1.19
.45
.46
.72
.48
.15
95

125
99
.65
.65

120
54

1.49
.69

1.29
1.45
1.69

IS
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Books, Mags, Data and Cassettes. We have a good selection, mainly
on micros and personal computing with regular shipments of Byte.
Dr. Dobbs, etc., direct from U.S.A. The latest Triton Software
available on cassette or listing. Triton User Club membership is £4
per annum

CENTRAL LONDON SHOWROOM
If you're in town, visit our showroom in
Chapel Street, next to Edgware Road tube
station. We have Tritons on display plus a
comprehensive range of components and
accessories, specifically for personal com-
puter users. Books, mags, tapes, data, cables
plus much more. Showroom open 6 days a
week.
NEW 1979 CATALOGUE. SEND 30p +
SAE. All prices exclude VAT & P&P.

OPTIONAL FIRMWARE FOR TRITON
HUMBUG V5.1

Runs in 4k on main board. Extended basic
includes peek, poke, read, write, call and
edit. New 1.5k monitor as software mod. for
printer + many other features. You return 3
EPROMS - we supply 4 new ones fully
programmed and documented. £25 + VAT
& P&P (or £25 extra on kit). Send £1 and
SAE for details.

TRANSAM
COMPONENTS LTD.
12 CHAPEL STREET
LONDON. NW1
TEL: 402 8137
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Cambridge Learning Enter
SELF -INSTRUCTION COURSES

UNDERSTANDING DIGITAL ELECTRONICS
In the years ahead the products of digital electronics technology
will play an important part in your life. Calculators and digital wat-
ches are already commonplace. Tomorrow a digital display could
show your vehicle speed and fuel consumption; you could be
'phoning people by entering their name into a telephone which
would automatically look up their number and dial it for you.

These courses were written by experts in electronics and learn-
ing systems so that you could teach yourself the theory and ap-
plication of digital logic. Learning by self -instruction has the ad-
vantages of being faster and more thorough than classroom learn-
ing. 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.

MOW CameoIlsr
Lc* mid
Dectrain

0
III

Diollal Compiler
L. mid
nedrodes
::..4

Digital Computer Logic and Electronics is designed for the beginner. No
mathematical knowledge other than simple arithmetic is assumed, though
the student should have an aptitude for logical thought. it consists of four

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

scientist, student, engineer.
Contents include: Binary, octal and decimal number systems; conversion

betweem number systems, AND, OR, NOR and NAND gates and inverters;
Boolean algebra and truth tables; De Morgans Laws; design of logic circuits
using NOR gates; R -S and J -K flip flops; binary counters, shift registersand

half adders.

FLOW CHARTS Er ALGORITHMS help you present:
safety procedures, government legislation, office
procedures, teaching materials and computer programs
by means of YES and NO anwsers to questions.

The Algorithm Writer's Guide
explains how to: define the questions, put them in the
best order and draw the flow chart, with numerous
examples shown. All that students require is an aptitude
for logical thought. Size: A5, 130 pages. This book is a
MUST for those with things to say.

prises

Design of
Digital Systems

Dedlln
Digital Systems
 ....win. Qom

Book 3 tz.r.".. 3

Design of
Digital Systems____
Book 6 c..= 6

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 infor-

mation, diagrams and questions designed to lead you step-by-step through
number systems and Boolean algebra to memories, counters and simple

arithmetic circuits, and finally to a complete understanding of the design and

operation of calculators and computers. Contents include:
Book 1 Octal, hexadecimal and binary number systems; conversion bet-
ween number systems; representation of negative numbers; complementary

systems; binary multiplication and division.
Book 2 OR and AND functions; logic gates; NOT, exclusive-OR, NAND.
NOR and exclusive -NOR functions; multiple input gates; truth tables; De

Morgans Laws; canonical forms; logic conventions; Karnaugh mapping;
three -state and wired logic.
Book 3 Half adders and full adders; subtractors; serial and parallel adders;

processors and arithmetic logic units (ALUsI; multiplication and division

systems.
Book 4 Flip flops; shift registers; asynchronous and synchronous counters;
ring, Johnson and exclusive -OR feedback counters: random access

memories (RAMS) and read only memories IROMs).
Book 5 Structure of calculators; keyboard encoding; decoding disp ay data;

register systems; control unit; program ROM; address decoding; instruction
sets; instruction decoding; control programe structure.
Book 6 Central processing unit tCPUI; memory organization; character

representation; program storage; address modes; input/output systems;
program interrupts; interrupt priorities; programming; assemblers; com-
puters; executive programs; operating systems and time sharing.

ttimmuunfooti,,,,,,,,:::,::,::::::, ,, tttt ":
.4

NEW from Cambridge Learning Enterprises
It i

0 - LEVEL ENGLISH LANGUAGE
More and more jobs require a C -GRADE PASS, and over
250,000 people fail to get this every year. Will one of them be in
your family? This new course, written by experts in a style
that's serious yet fun to read, shows you how to mark your own
work and compare it with the work of other people in their
exam year. Set your own pace and assess your results
immediately with no postal delays: watch your speed and
standards improve. In Book I learn how you will be marked on
COMPREHENSION, Book 2 covers SUMMARY,
PUNCTUATION & SPELLING, and Book 3 coaches you in
the principles of COMPOSITION. Size: 3 A4 volumes totalling
250 pages.

CAMBRIDGE LEARNING ENTERPRISES, UNIT 10
RIVERMILL SITE, FREEPOST, ST. IVES, HUNTINGDON,
CAMBS. PE17 4BR, ENGLAND
TELEPHONE: ST. IVES 10480) 67446.
PROPRIETORS: DAYRIDGE LTD. REG. OFFICE. RIVERMILL LODGE, ST. IVES

REGD. IN ENGLAND No 1328762

Four volumes Digital Computer Logic Et Electronics at f6.50 inc
Six volumes Design of Digital Systems at £10.50 inc p Et p
Three volumes 0 -Level English Language at £6.50 inc p Er p
The Algorithm Writer's Guide at £3.40 inc p Er p
If your order exceeds £14 deduct £2 from your payment
Price includes surface mail anywhere in the world, airmail extra
GUARANTEE If you are not entirely satisfied your money will be
refunded Please allow 21 days for delivery

Cambridge Learning Enterprises, Unit 10 Rivermill Site,

FREEPOST, St. Ives, Huntingdon, Cambs. PE17 4BR,

England.
Please send me the following books:

sets Digital Computer Logic Et Electronics at f6.50, p Ef p

sets Design of Digital Systems at £10.50, p Et p included
0 -Level English Language at £6.50 p Et p included

The Algorithm Writer's guide at £3.40, p & p included
Name
Address

I enclose a 'cheque/PO payable to Cambridge Learning Enter-

prises 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, or quote credit

card number.
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Simply ahead!
HIGH PERFORMANCE MODULAR UNITS

BACKED BY NO -QUIBBLE 5 YEAR GUARANTEE

I.L.P POWER AMP30 WATTS R.M.S.
INTO 8 OHMS

PROFESSIONAL
FINISH

EXTRA RUGGED 1

CONSTRUCTION

ONLY 5 SIMPLE
CONNECTIONS

Of all the purpose-built power amplifier modules by I.L P., the HY50 is
understandably the most popular with those wanting to build new or up -grade an
existing hi-fi system, run a small high quality P.A. system, amplify a musical
instrument (say for practice or small range use) or use it for lab work. Its useful
30 watts RMS output into 8 ohms, its rugged construction and freedom from
heatsink worries make it the ideal all-purpose quality power amp - and it is
unconditionally guaranteed for five years! Tens of thousands are in regular use
throughout the world.

..and a spec that means what it says!
Encapsulated power amp with integral full -rated heatsink
Input - 500mV
Output 30 watts RMS / 80
Load Impedance -4 to 160

S /N Ratio 75dB
Distortion - 0.02% from 100mW to 25 watts at 1K Hz into 80
Supply Voltage ± 25V. Size 105 x 50 x 25mm.
Inc. VAT and postage in U.K. £8.15
Nothing has been overlooked in the design and manufacture of I.L.P. Modular
Units. Heavy duty heatsinks, encapsulated circuitry, no -compromise production
standards and true professional finish ensure world leadership in their field for

P. Now we have up -graded output ratings and down -graded prices to bring
I.L.P. within easier reach of all who want the best with which to build with. Prices
reduced by an average around 20%.

Guaranteed 7 -day dispatch on all products

FREE POST - No stamp required when sending your order or enquiry for
information sheets

10)1 I_ IF'
ELECTRONICS LTD.

FREEPOST 4, Graham Bell House, Roper Close, CANTERBURY
Kent CT2 7EP. Phone (0227) 54778. Telex: 965780

MODEL HY50

ENCAPSULATED FOR
OPTIMUM THERMAL
STABILTY

SHORT/OPEN
PROTECTION

NO EXTRA HEAT
SINK NECESSARY

OTHER UNITS IN THE RANGE
All prices inc. VAT and postage in the U.K.

HY5 PRE -AMPLIFIER
Compatible with all I L.P.power amps and P.S.U s. In a
single pack, needs external pots and switches. Multi -function
equalization. Mag. /Ceramic/Tuner/ Mic /Aux. inputs. High
overload margin. Active tone controls. 500 mV out
Distortion at 1 KHz - 0.01%. Two HY5s connect easily for
stereo.

£5.22
THE POWER AMPS
With heatsinks lull load line and thermal protection
Distortion typically 0.05% at I KHz.

HY12O 60 Watts RMS/ 8 0 114x 50 x 85mm E16.42
HY200 120 Watts RMS/ 8 f) 114 x 50 x 85mm E19.92
HY400 240 Watts RMS /4 0 114 x 100 x 85mm E29.89

THE POWER SUPPLY UNITS
(Split line outputs to suit I.L.P. power units and HY5)

PSU 50
PSU 70
PSU 90
PSU180

for 1 or 2 x HY50
for 1 or 2 x HY1 20
for one HY200
for one HY400 or 2 x HY200

E9.11
E14.70
E14.70
£24.86

* NOW -PRICES DOWN BY 20Z
Please supply

ITotal Purchase Price

I 

I enclose Cheque n Postal Orders Money Order

Please debit my Access/ Barclaycard Account number.

IName and address

I
IS

ignature
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PCB FOIL PATTERNS
GATHERED HERE are all the PCBs for this
month's projects.

All are shown foil side up, and full size.
Companies wishing to produce these for
sale as ready made PCBs should note
that where the board carries a copyright
symbol, the designer retains that
copyright to himself, so his company,

and that particular board may not be
produced on a commercial basis.

These pages form the basis of our
ETIPRINT sheets, which are etch resist-
ant transfers of the foil patterns, de-
signed to simplify one-off PCB produc-
tion.

0 0 cv,

os. %

kr 5
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Come to the
Great British

Electronics Bazaar

(AND WAIT TILLYOU SEE OUR SEMINAR PROGRAMME)

The Great Big 'Bazaar'
for the hobbyist,

amateur, and
small buyer.

There's never been an event like
this before.

First, the very scale of the exhibi-
tion is huge. Virtually all the com-
panies you're used to hearing
about (and buying from) will be
there. Companies like Fluke and
Gould showing off their low cost
multimeters; smaller but important
manufacturers like Lektrokit and
Chromasonics; and even the
R.S.G.B. who will have a station 'on
the air' throughout the 'Bazaar.'

Then there are the suppliers of
low-cost components and equip-
ment. Plus almost all the journals in
the business. Plus, oh, so many
more interesting people catering
for your needs (including computer
kits!).

And you get in FREE if you send
an s.a.e.
(see alongside). siknisu

1.*
Our Symbol.
We think it tells
you just what the
Bazaar is all about.

The Seminars.
If you would like to hear just what
the experts have to tell you, a
season ticket for three whole days
can be yours for only £1.50.

Send an s.a.e. and we'll give you
all the information (just use the
coupon).

Our home for three days-Alexandra
Palace, where it all began. (Our
seminars are sited alongside the
organ-for those who know this unique
hall.)

I SEMINAR TICKETS
£1.50.

I'd like to sit in at your seminars. (And
Ilike a free ticket to the exhibition.) Send
me full details, please, and I enclose a
large-ish s.a.e.

I

I Name:

4+ Address:
0A,

Post to: 'The Bazaar,' 34/36 High
LStreet, Saffron Walden, Essex.

When?
Between Thursday to Saturday
28th -30th June.

You'll be in very good company;
some ten thousand enthusiasts-
and over a hundred stands dis-
playing all that you want to see.

You'll come?
Eyes down for the appropriate
coupon.

rADMISSION FREE1
(or 50p on the door).

I'd like to see 'The Bazaar' FREE.
I enclose a large-ish s.a.e. and will
receive by return a ticket and full
information.

Name:

Address:

Post to: 'The Bazaar,' 34-36 High
Street, Saffr6n Walden, Essex. If you'd
rather just pay 50p, go to Wood
Green Tube Station and take a bus
(every 3 minutes) to Alexandra
Palace. We're open10 am -6 pm daily,
Thursday to Saturday, 28th -30th



Tecknowledgey for sale.
The Mark 111 FM Tuner
DIY Hi Fi will never seem the
same again. Ambit's Mark Ill
tuner system is electrically &
visually superior to all others.
Some options available, but
the illustrated version with
reference series modules:
£149.00 + £18.62 VAT
With Hyper(' Series modules
£185.00 + £23.12

Digital Dorchester All Band Broadcast Tuner: LW/MW/SW/SW/SW/FM stereo
A multiband superhet tuner, constructed using a single IC for RF/IF processing but with

features you would expect of designs of far greater complexity. The FM, section uses a
three section lair gang) tuned FET tunerhead, with ceramic IF filters and interstation mute;
AM employs a double balanced mixer input stage, with mechanical IF filters - plus a BFO
and MOSFET product detector for CW/SSB reception. Styled in a matching unit to the
Mark III FM only tuner, employing the same degree of care in mechanical design to enable
easy construction. MW/LW reception via a ferrite rod antenna.
Electronics only (PCB and all components thereon) £33.00 + £4.12 VAT
Complete with digital frequency readout/clock-timer hardware £99.00 + £12.37 VAT
Complete with MA1023 clock/timer module with dial scale £66.00 + £8.25 VAT
Hardware packages ere available separately if you wish to house your own designs in a
professional case structure. Please deduct the cost of electronics from complete prices.

PW SANDBANKS PI METAL LOCATOR
Maintaining our professional approach to
home constructor kits, we offer the pulse
induction 'Sandbanks'. Now with inject-
ion molded casing for greatly improved
enviromental sealing. E37.00+ 12.96vat.

VHF MONITOR RX WITH PLESSEY IC
4/9 channel version of the PW design -

but using standard 3rd OT crystals, and
TOYO 8 pole crystal filter with matching

'transformers. Coil sets from our standard
range to cover bands from 40 to 200MHz
Complete module kit £31.25 +£3.90vat

ETI - REMCON RADIO CONTROL
A tried and tested RC system with a
full set of supporting hardware from a
well known manufacturer. Please send
for details - and watch our ads for further
news of developments in RC products.

Update your old radio, or build this into a new design.
Or use it as a servicing aid this low power unit with
LCD display reads direct frequency in kHz/MHz, or
with usual AM/FM IF offsets for received frequency.
Low power LCD means no RFI 15.20mA at 9v even
with the divide by 100 prescalar. FM resolution is
100kHz, AM 1kHz. Sensitivities better than 10mV
Complete kit £19.50 +£1.56 VAT. Built and tested version £24.00 +*£1.92 VAT
Various other DFM systems described in our catalogue part 2  including a one chip
solution to providing digital display of FRG7 kHz dial, combined with clock/timers etc.

lire i,iun cinkl r tic 1J r\.

JltNign or all park
I ink: jrcimen.: diplaN-
Slaty M. llic art performance
with facilities lift updates.
using modular plug in
system,.
Deviation level calihraior
lift' recording
All ti,tial tuner feature,

ALL TUNER KITS £3 carriage

LWA1W D Uicital Frcyucnc Display - July PW feature-

Radio and Audio Modules : The biggest range/ best specs:
EF5801/3/4 6 stage varicap tunerheads with LO feed and various

levels of sophistication. New 5804 include pin AGC loop 'on
board'. 5801:£17.45+f2.18vat - 5803:£19.75+£2.47vat
5804:f24.95 +£3.18vat. Frequencies in 40-180MHz on appcn.

EF5402 4 stage varicap with TDA1062, compound FET/Bipolar
input stage, low noise, balanced mixer, pin agc, osc output. A
worthy successor to the 5400. f 10.75+£1.34vat

The 5402 is available centred on a wide range of frequencies from
30MHz to 180MHz. Non standard units £14.7544'1.84 - 3 weeks.
8319 4 stage varicap tunerhead from Larsholt using MOSFET

RF and mixer stages. New temperature compensated oscillator
for wide ranges of ambient temperature E13.45411.68vat

7252 Complete Larsholt FM tuner less stereo decoder. £26.50+E3.31vat
7253 Stereo FM tunerset from Larsholt with FET head. las 7252)
944378 Hyperfi stereo decoder. The very best. 119.95+1=2.19vat
911223 Pilot cancel stereo decoder, priced to make the MC1310 as

obsolete as it now deserves to be.£12.50+E1.56vat
Inotec 1-A fully DC tuned and switched LW/MW/FM stereo tuner

to interface with s nthesiser control etc.A first! Details OA

COMPONENTS for Radio and Audio ICs, HMOS etc.
The list is too long to attempt here, but AMBIT specializes in all types of
semiconductor for radio reception, including devices operating from DC to
5GHz. New low cost SBL1 diode ring mixers (equiv case MD108 etc) -first
with HMOS fets, now with a PCB for DC amplifier, and offset sense and
protection relay for speakers. See catalogue and updates for most info, pse
send an SAE for information on anything you cannot find in catalogues.
Radio ICs cost +vat Stereo ICs cost +vat AF power ICs cost +vat
CA3089E 1.94 24 MC1310P 1.50 19 LM380N 1.00 12
CA3189E 2.45 30 uA758 2.20 27 TBA810AS 1.09 14
HA1137W 2.20 27 CA3090A 2.75 34 TDA2002 1.95 24
SN76660 0.75 9 HA1196 3.95 49 TBA82OM 0.75 9
TDA1090 3.35 42 HA11223 4.35 54 from the general list:
TDA1083 1.95 24 KB4437 4.35 54 LEDs:all colours andTDA1220 1.40 17 KB2224 2.75 34 low prices
SL6640 2.75 34 Preamp ICs/switches 2S.I48/2SK134 HMOS
MC3357 3.12 39 TDA1028 3.50 44 9.90 +£0.80 vat(Pair)HA1197W 1.40 17 TDA1029 3.50 44 Signal fets/transistors and
MC1496 1.25 16 TDA1074 4.14 52 TOKO COILS & FILTERS!
LM373/4 3.75 49 KB4438 2.22 28

OSTS: Remember all OST$ stocks are obtained from BS9000 approved sources your
assurance that all devices are very best first quality commercial types. Some LPSN
TTL is presently in great demand, so please check by phone before ordering .

TILItandard PAD LP Schottky
7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7415
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
/440
/441
/442
/443
/444
7445
/446
/447
7448
1449
/450
/451
/453
/454

'N"LSN
13
13
14
14
14

18
38
38
17
17
15
20
17
30
51

30
30
16
29
24
27
27
36
27
35
17
25
40
40
33
17
74
70

115
112
94
94
82
56

17
1/
11

20
20
20
20
24
26

24
24
24
24

24

24
24
24

2/
29
32
24
74
32
24
24
24

99

89
99
99

24

/455 35
7460 17
7463
7470
7472
74 73
74 74
74 75
7476
74 78
7480
7481
7482
7483A
7484 97
7485 104
7486
7489 205
7490 33
7491 76
7492 38
7493 32
7494 78
7495A 65
7496 58
7497 185
74100 119
/4104 63
74105 62
/410/ 32
/4109 63
74110 54
/4111 68
74112
74113
74114
74116
74118
74119
74120
74121
74122
/4123
/4124
/4125 .114

28
28
32
27
38
37

48
86
69

198
83

119
115

25
46
48

SN
24

124

38
38
40
38
38

110

99
40

90

99

99
120

sH

38
54

38
38
38

57
73

13/
44

/4176 5/
74128 74
74132 73
74133
74136
/4138
74139
/4141 56
74142 265
74143 312
74144 312
74145 65
74147 175
74148 109
74150 99
74151 64
74153 (14
74154 96
/4155 54

;3;r
74158
74159
74160
/4161
/4162
/416:1
/411)4
/4165
/4166
/416/
/4168
/4169
141/0
741 77
141 /3
/41 /4
/41/5
/4175
74177
/4180
74181
/41E2
/4183
/41)14

EIO

67

210
82
92
92
92

104
105

230
bit,
I/O
87
87
/5
78
85

165
160

I 11

LSN'
44

78
29
40
60
60

97

191

84
54

110
110
55
60

73U
/8

130
/8

130

201)
200

120
11U

150

210

/4185
74188
74190
74191
/4192
74193
74194
/4195
74196
/419/
74198
74199
74247
74248
74249
74251
74253
74257
74258
74259
74260
74261
74266
74273
74275
14279
74283
/4290
74293
/4295
/429H
/4324
/4325
14326
/4327
/4352
74353
/4362
74365
74366
74367
/4368
/43/3
/43 /4
/4 IP,

134
275
115

105
105
/05
95
99
85

150
160

An
ere,. #

'LSN'

92

180
180
187
137
110
110

90
90
93
90

105
108
153
420
153
353
40

174
312

52
120
90
95
120
100
15/
242
247
23/
100
100
715
49
49
43
49

74377
743 78
74379
74368
74390
74393
74395
74396
74398
74399
74445

.74447
74490
74668
746 70

'LSN'
124
93

130
3/

14U
140
139
133
180
150
92
90
140
110
749

VOLTAGE /PSU
REGULATORS
7800 series 95p
7900 series El
78M series 90p
110220 pack/
78LCP series 35p
78MGT2C 175p
79MGT 2C 175p
723C 65p
148550A 73p
1200 195p

MAINS FILTERS
1Amp IEC 4.83
Amp IEC 5.83
A wires. 3.87
II BS approved

Requests for the
next issue of the
cataloyue now beiny
"booked" for des
patch immediately
II is ready labour
November) Please

7/ send 50p to reserve
7/ 4.011V 1Parl

0

2 -
.1

w0 0
<

63 l-c,'>s
<

c

opa
-
1-0
0

CC 0
Cr I-
D

CC
LLI

< 117
> 2
W cc

z Lu
aX

W
W

W  Vi

cc

NO
cr)
0 CC

0a>
1-f

CC I

4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050
4051
4052
4053
4054
4055

4p4,0oo cmos
4522
4521
4528
4529
4530
4531
4532
4534
4536
4538
4539
4541
4543
4549
4553
4554
4556
4557
4558
4559
4560
4561
4562
4566
4568
4569
4572
4580
4581
4582
4583
4584
4585

17p
17p

109p
18p
80p
5811

58p
17p
17p
55p
950
52p
80P
80P
60P
93p
82p
90p
17p
76p
17p

180p
55p
72p

100p
58p

250p
100p
145p
200p
120p
250p
100p
105p
250p
83p
90p
85p
85p
80p

150p
130p
99p
60p
65p
55p
65p
65p
65p

120p
13511

4059
4060
4063
4066
4067
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4081
4082
4085
4086
4089
4093
4094
4096
4097
4098
4099
4160
4161
4162
4163
4174
4175
4194
4501
4502
4503
4506
4507
4508
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521

5631,
115p
109p
53p

400p
25p
20p
20p
20p
20p
20p
20p
90p
20p
20p
20p
20P
82p
82p
1500
50p

190p
105P
372P
110p
1220
90P
90P
90p
90p

104p
95p
95))
23p
910
69p
511.
55p

24811
99p

14911

98p
2611
260P
300P
125p
382p
103p
571,

109p
2361'

149p
157p
1020
141p
00p

141p
12511
614p
380p
150p
110p
141p
1/4p
3991.
440p
15311

77p
386p
117p
388p
71811
651)

53011
1591,
281p
303p

25p
600p
319p
164p
841,
630

100p

MiEromarket
6800 series 1.95 2114 I to

3.50 2 /OH 1.
4,78
6.25
5.40

tittotie 6.50
611701' 16
61150P 2.75
1;810P 14
6852 3.65
8080 series
8080 6.30
8212 2.30

MEMORIES
2102 El 70
2112 13 40
2513 1754
402/ 15 78

Develoument
Mt 81600 1720
1K80 13(x6
AMI. S.Ineucs
TI,
11.1,H, CIA

MISC. LSI/Scalars/DVMs
513555 30p NE556 /Hp 51558 IHOp
M3909 /7p 951-1900C /320M1-1, / 80p

I 1 C90DC /650M/1/ L 14 OU
WM721681E1 8 decade 10MHz DFM/hmer with
direct LED drive and all counter features £19.82
1CM7217A181 4 <finale programmable too 19.50
ICM7207 clock Pulse temi,J1,1 IC 14 95
1CM7208 7 decade /41,p1.1, ch.v. 114 95
ICM7106CP LCD DVM IC 13' )1,1.0 19 55
ICM7106CPK LCD DVM KIT [24 80
1CM7107CP LED DVM IC 1955
ICM7107CPIC LED DVM KIT 120 65
SP8629 tl.v.de by 100 200M1 -1/s, )1.1, 14 70
MSL2318 rbsode 6y 1()(0 lo I /5M1-1, 111111

,live/' Inv 10 I1, 45Mii/ ono IA 20
PLEASE REMEMBER TO ADD 8% VAT
TO ITEMS LISTED UNDER OSTS

LMEARS--
BIMOS LM3745
CA3130E 8
CA31301 901i
CA3140E
CA31407 721.
CA3160F 90p
CA.31601 1)9p

Op amps
17-1161-A1/67'p
LM301 AN .10p
LM308H 1710
LM30811 9/p
LM318H 2790
LM318N 2240

LM339N
LM348N
LM3900N
7091IC nib 1..,

709PC
7105C I.

71()PC 61 5911
723CN 6bp
/41C11 r.5 66p
7411'N 8.1.1 7/p
/4 /CN /Op
/48C5 .16p
NF 5311 12C,
NE531N 10511

OPTO 7 seg displays

0.43" High Efficiency HP:
1087 /1:50 1..57 A
'4/87 /653 rcd (
',082 /660 ,..11oo, CA
50112 /063 voiow CC 2330
'70117 /6 JO ',p.n.,. CA
5082 /61.1 .1", CC
0.3" Standard HP
50117 7/30 ...t I 1' A
5082 /1411 II, et:
0.5" Fairchild
1 50500 red CC 150p
F N0507 i,.1 CA 150,

} 147p

Current news: Work continues ap ce on our HMOS PA kit, and by th time this is published we expect to be about to launch the product in a style that matches the Mark Ill system.
The unit uses separate transformers and power supplies, anti includes a DC offset sensing circuit combined with slow switch -on using a relay. We introduce the HyperFi FM IF with this
advert - and a separate leaflet is avail ble on request with an SAE. All new pricelist revision also available with an SAE. The Mullard DC controlled tone/volume and switch ICs with a 'more
than HiFi' specification are in stock t last together with reams of data lover 50 pages now). Also, RC enthusiasts will be interested to learn that we are supplying parts for various kits no,

Terms: CWO please. Account facilities for commercial customers OA. Postage 25p per order. Minimum credit invoice for account customers £10.00. Please follow instructions on
VAT, which is usually shown as a separate amount. Overseas customers welcome please allow for postage etc according to desired shipping method. Access facilities for credit purchases.
Catalogues: Ambit. Part 1 45p. Part 2 50p 90p pair. TOKO Euro shortfoim 20p. Micrometals toroicl cores 40p. All inc PP etc. Full data service described in pricelist supplements.
Hours/phone: we ,iii open Isom gam 7pm for phone calls. Callers from 10am to 7pm Administrative enquines 9am to 4.30pm please (not Saturdaysl. Saturday service 10am to 6pm.

am AMBIT catalogues are guaranteed to contain the most up to date and best informed comment on

1 1-

0 modern developments and advances in the field of radio and audio. There is no competetive
publication that even approaches the broad range of parts/information on modern techniques.

international 2 Gresham Road, Brentwood, Essex.



MINI -ADS & CLASSIFIED
BARGAINS FOR THE

ELECTRONIC HANDYMAN
BRANDED LED DIGITAL

ALARM CLOCKS

With alarm repeat - S.R.S.P of El 7.00 offered at
E3.95 inc VAT

(2) With luxury lamp and repeat alarm as featured in
most major U.K. Mail Order catalogues. S R.S P
£31 00 - offered at £6.95 inc VAT

(3) With integral luxury light and repeat alarm also as
featured in most major U.K Mail Order catalogues.
SR SP of E32.00 - offered at E6.95 inc VAT.

These will be sold as received from our customers with
the existing fault(s) and without guarantee

Discounts available on large bulk purchases
PRESCOTT CLOCK AND

WATCH COMPANY LIMITED
Prescott House, Humber Road, London NW2 6ER

(1) (2) (3)
Returned to Service Department within guarantee
period.
(t)

AF/RF SIGNAL INJECTOR £3.50. AF/RF
Signal Tracer £3.75. Also Transistor Tester,

,uses your meter, £5.50. Send SAE for leaf-
lets. G. Bobker, 29 Chadderton Drive, Uns-
worth, Bury, Lancs.

Carbon Film Resistors and 1N4148 equi-
valent silicon diodes supplied from 1/2p each.
Free details and generous samples from D.
Johnston, 12 Balgillo Road, Dundee DD5
3LU.

CIRCUIT DESIGN, Prototype construction,
Analogue or Digital, Single Circuits or Com-
plete Instruments/Systems. Write A. J.
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1 ET or Phone Bradford -on -Tone (082-346)
536.

PRINTED
CIRCUITS

dHARDWAREan

Comprehensive range Constructors Hardware
and accessories

Selected range of popular components
Full range of HE printed circuit boards
normally exstock same day despatch at
competitive prices
P C Boards to individual designs
Resist -coated epoxy glass laminate for the
d y man with full processing instructions Inn
unusual chemicals required)

Alfac range of etch resist transfers and other
drawing materials for p c boards

Send 15p for catalogue.

RAMAR CONSTRUCTOR
SERVICES

MASONS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel. 4879

FOR NASCOM 1
IN SCOTLAND

SEE STRATHAND
In stock now:

Nascom 1
Buffer Boards

8, 16, 32K Ram Boards
Super Tiny Basic

Zeap on tape

Please note it is not our policy to advertise
Nascom products which are not currently
available.

STRATHAND
44 St. Andrew's Sq.

Glasgow 61 5PL
1341-552 6731 or 2

Access and Barclaycard sales welcome
Callers welcome 9-5 Monday to Friday

THE LOW-COST WAY TO
ORGANISE YOUR COMPONENTS

COMTRAYS
Store resistors, capacitors. IC s, screws etc. Ideal for
organising your project components - saves all that
searching around while constructing. Plastic trays with
16 compartments, each compartment 31/4 x 2 xl 1/2ins.
deep

E1.60 each, including pp.and VAT
Four for E5.90 (64 compartments)

Eight for £10.90 (128 compartments)

Cheque or P 0 to.
HELISTAR SYSTEMS LTD.

150 WESTON ROAD
ASTON CLINTON

AYLESBURY, BUCKS HP22 5EP
Tel. Aylesbury 630364

MAINS TRANSFORMERS 240 V Pri two
separate secs. Each 7V at 500 mA. £1.10
each +35p P&P. P.C.B. with LM300 2-20 V
Precision voltage regulator, 741 14pin, 1

amp bridge rect./X med. power transistors,
'X SJE 5039+6 other transistors, 2N5061
Thyristor+7 caps, 35 res. 90p each +15p
P&P. D. Nicholls, Lyndale, Church Lane, Flax
Bourton, Bristol.

INTRODUCTION TO MICROPROCES-
SORS AND COMPUTING. 50 pages of
diagrams and explanation to get you started.
Price £2.30 + 45p postage.
EDUCATIONAL DATA AND TECHNICAL

SERVICES
59 Station Road, Cogenhoe, Northampton

NN7 1LU

gond
tinier

ROADRUNNER WIRE
THREADING SYSTEM

Introkit £9.88, Wiring Pencil with full
Bobbin £2.44, Distribution Strips glue fix
20 /pkt. 6" long £2.80 pkt., press fix
20/pkt. 2" long fit Vero/RS Bds. £2.92
pkt., Bobbins of wire 4 of 1

col. /pkt. green, blue, copper, pink £2.12
pkt.
SPECIAL OFFER: Oryx 50 temp. cont.
iron & stand £12.50 (rec. price £13.25),
Microshear Cutters £3.15 pair, Conduc-
tive Paint £2.35, DIL Breadboards + &
Gnd. Bus, 20 Ic Posns, Decouplers, C -
Fingers £1.50 ea.

Prices include P&P. Please add 8% VAT.

T. J. Brine Associates
Blackdown Rural Inds.

Haste Hill
Haslemere, Surrey

COLOUR MODULATOR
Kit FOR ALL TV GRAPHIC .
£6.95 Red. Green. Blue inputs (can be mixed)

SUPER EXPLOSION FLASH EFFECT FOR

inc UHF TANK BATTLE FREE INTERFACE DE.
Modulator TAILS

WILLIAM STUART SYSTEMS
Dower House. Billericay Road, Herongate. Brentwood. Essex

Cm13 3SD Tel 102771810244
Barcla card (Access welcome

NEW QUALITY STEREO AMP CHASSIS.
60w (RMS) Silicon Power Modular System.
Protected 30 min. 0.03% Thd. 12/30v.
Wkg. din socks, controls select v /c, etc.,
Boxed, data £9.95 (inc.). Available with
P.s.u. £12.50.
K. Lawrence, 1 Regent Road, Ilkley, W.
Yorks.

SAFE PRECISION POWER
at your fingertips.

POCKET HINE SHOP

* DRILL,GRIND,BURR
* ENGRAVE,CARVE
* POLISH A SHAPE! BEST
*MODELLING TOOL WE
4,, HAVE EVER USED IDEAL
". FOR LAPIDARY,ELECTRONIC
AND MODEL ENGINEERING
CAMERA REPAIRS. OPTICIANS,
THOUSANDS OF USES.

RELIANT MINI KIT /
f14.25

6 12 VOLT

/MI/ f Oi". fAit

T,

tifiZI;wIli'
WITH 20 HIGH SPEED TOOLS IN PRESENTATION CASE

OR
MORE POWERFUL TITAN MINI KIT WITH 20 TOOLS
Full range of accessories SAME
available from stock. Filj? CASE

"FREE"
WITH ANY KIT

" --'-' PURCHASED, THIS SUPERB
CUTTING SET CONSISTING

- OF STEEL MANDRELL &
5 FINE GRIT CUTTING

DISCS: .020 Thick X 7/8" Dia./ VALUE f1. 00.

IELLIOTTSCAMERACRAFT LTD I Tel 1
31 OUEENSWAY SOUTHAMPTON. HANTS 25944

ELECTRONICS TODAY INTERNATIONAL - JULY 1979
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THIS SECTION IS A PRE -PAYMENT SERVICE ONLY
MINI -ADS: 31/4" x 21/8", 1-3 £38, 4-11 £36, 12 or more £34 per insertion. CLASSIFIED DISPLAY: 19p
per word. Minimum 25 words. Boxed classifieds are £6.33 per cot. centimetre. No P.O. Box Numbers can
be accepted without full address.

Enquiries to: Advertising Department, 01-437 5982. 25-27 Oxford Street, London W1R 1RF

Bus 11 WW1 krin,

O

win Available for all ETI projects

InCtui
Ca

from day one of ETI, 'phone
your order

sided Pax PCB mat, four off,,
43/4" x 61/2", 99p all up

SPECIAL OFFER-Single

cc

f-

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD Tab 01-891 1923

TIRRO's new mail order price list of elec-
tronic components now available on receipt of
SAE. TIRRO Electronics, Grenfell Place,
Maidenhead, Berks.

SITS -VAC
ELECTRONIC BLOKE - WILLESDEN

to work with two slightly mad engineers on at service aspects of mallow and
agnal gels Icon operated video games) Opportunities for tardier trilling. Ring
01-459 2236 - nit for Derek Morgan.

LAB TECHNICIAN - WILLESDEN
to assist prototype electrical HI electronic manufacture. General PCB wiring
Metalwork. woodwork etc. Doable al reading circuit diagrams including digitall.
Hsporth of common sense essential. Apply 01-459 2236 - ask for Derek
Morgan.

We are leading specialists in computer numerical control
systems for machine tools - an expanding firm 'in an
expanding technology. We are currently building larger
premises and adding to our workforce to meet increasing
sales.

TEST
ENGINEER

To test for and repair faults, down to component level. in
our C. N.C. systems, and to construct and maintain
associated test equipment. Applicants should be of
H.N.C. standard, and have substantial test experience in
a logic -based electronics industry (ideally with involve-
ment in microprocessor applications)

PROTOTYPE
WORKERS

For assembly and wiring consoles and control panels
and in-house test equipment, working from Circuit
diagrams, plus preparation of associated. wire -run
sheets, etc. Applicants should be experienced in
prototype work on P.C.B.'s and wiring in cabinet
enclosures, ideally with 0.N.C. / C & G electronic
engineering.
We can offer excellent conditions end career
prospects for the right men and women. Why not
ring Alison Peirson on Basingstoke 29303 for full
details?

POST DATA LTD.
Rankine Road, Daneshill

Basingstoke, Hants. RG24 OPP

VMOS POWERFETS
(with free data and ideas sheet)

VN67AF (60v, 2A, 15W, 70202) 85p
VN1OKM (60v, VIA, 1W, TO92 tab) 60p

Latest VMOS Powerfet Design Catalog
(96 pages, data and ideas) 45p

Selected Powerfets also available with lower maximum
ON resistances, for reduced 12R power losses.

Select VN67AF 95p
(2.50 max. instead of 3.50 @ I Dai2A, V 05=10v)

Select VN1OKM 70p
(40 max. instead of 50 @ I E.= 1/4A, V Gs= 10v)

BIFET OPAMPS
(free data ideas sheet)

TL081CP (single opamp)
TL074CN (quad opamp)

29p
120p

(BIFET opamps, superior to bipolar types, even have a
few advantages over BI MOS types. Most obvious is their
lower cost. Less obvious is the lower noise and greater
stability of their input stages.) The TL074CN (inciden-
tally) is a quad BIFET with particularly low noise and
distortion suitable for hi-fi applications.

P&P 20p. Mail Order only

S a e for latest informative lists
J. W. RIMMER

367 Green Lanes, London N41 DY

COMPONENTS TEST EQUIPMENT. CCT
,boards, anything electrical/electronic
purchased for cash. "Q" Services Electronic
(Cambridge) Ltd., 29 Lawford Crescent,
Yateley (0252) 87148, Camberley, Surrey.

CM2506 DIGITAL CAPACITANCE
METER 1pf-2pf, 2t/2 digits, acc 1%. Intro-
,ductory price £24.99 + 8% VAT. Return in
8 days if unsatisfied. Allow 28 days for
delivery. Precision Measurements, 8 St.
Stephen's Court, Canterbury.

Ultrasonic Transducers. £2.85 per pair +
25p p&p. DATAPLUS DEVELOPMENTS, 81
Cholmeley Road, Reading, Berkshire.

SECURITY
PRODUCTS

Designed for the Do -It -Yourself market. Easily
installed. Full instructions supplied. As supplied
to the trade.
Magnet and Reed Switch

Pressure Mats

6" Heavy Duty Bells
Sirens 12v 84dB @ 10'
Bell Covers
Window Foil Self -Adhesive
Foil Blocks
Door Loops, complete
Key Switches, top grade £4.00
Control Panels from E29.50
Radar, Infra -Red, and many other items avail-

able. Price list supplied free
Please note that our prices now INCLUDE VAT

at 121/2% + P&P

SECURITY CATALOGUE
Giving details of current professional alarm
techniques - El (refundable on orders over

£1 0)
Access and Barclaycard Sales welcome

We also sell Nascom 1

STRATHAND SECURITY
44 St. Andrew's Sq., Glasgow G1 5PL

041-552 6731 or 2

Flush 85p
Surface 85p
Large £2.10
Stair £1.35

£10.50
£ 7.05
£8.05
E3.20

20p
£1.10

COMPONENT PACKS. 100 Mixed Resis-
tors 70p. 25 Polyester capacitors 60p. 10
Micro -switches, ex equip. 80p. 100 Com-
ponents (mixed) 100p. 10 Mains neons 50p.
10 Cable Ties 15p. 100 Connectors, Spades,
Tags, Eyelets etc. 100p. 10 BC108 95p. 10
BC109 95p. c60 Cassettes 49p. C90 Cass-
ettes 59p. Add 20p P&P. Durrants (Com-
ponents), 9 St Mary's Street, Shrewsbury.

ET! FOR SALE. Complete set from No. 1, 87
issues, mint condition. Offers to: B. Dawson,
School House, St Michaels Road, Sutton
Coldfield 873 5SY.

CC
CA
TM
YE

R

£99.99 Tinoctapilpf18,10vA6T4

BEST OFFER EVER
Camera Kit, Lens,
Vidicon Et Modulator

CROFTON
Tel: 01-8911923 details"

VIDEO
MUSIC

ass. ....swim kw,.

'415 0
4-uLar,8,4514na.

Videograph II links to the aerial socket of
your tv and provides a full colour GIANT
oscilloscope display. A must for hi-fi, home
entertainment, discos, organs etc.
New - signal invert control, integral square wave
generator. Plus - full details for testing your audio
system for transient distortion, crosstalk etc.
Complete &Ng Luxury cabinet and
Kit only U U controls. C995

READY BUILT UNIT E.39 95 + Et 00 P&P 1r,7
WILLIAM ower House, BilleoCay Road
STUART 'Etnt,0i3B r3Tr'd
SYSTEMS Ltd Telephone Brentwood 0277) 810244
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BRITISH MOTOROLA
6800 SYSTEMS
6800S: 16K Dynamic RAM, 1K Mikbug
compatible monitor, room for 8K
BASIC in ROM, VDU with u/I case and
graphics, CUTS and HI Speed tape
interfaces, Single pcb with power
supply components. Price of kit from
£275 with out kdb or £299.00 with
keyboard.

Mini 6800 MK2. 1K user RAM, CUTS,
VDU with u/I case and graphics with
QUERTY keyboard from £152.50

NCU Board. This number cruncher
using the MM57109 is supplied with
our own Basic style program on tape
(3K bytes) that will outperform any
of the 8K Basics as a programmable
calculator. Suitable for any 6800
system with Mikbug. Kit price £32.00

8K RAM (2114) and 5 or 10K PROM
board. This pcb is bus compatible
with the above systems and has all
the buffering and decoding that you
need. PCB only, £13.00
ALL PRICES WITHOUT VAT AND POST.
PLEASE SEND S.A.E. FOR LEAFLETS.

HEWART MICROELECTRICS
95 Blakelow Road, Macclesfield,
Cheshire.

TRITON COMPUTER KIT, with expansion
RAM. Complete, unused, ready for
immediate delivery. Perfect condition, or-
iginal packing, but now unwanted. Any
offers, Basildon 280154, after 6 p.m.

ETI MIXING DESK 14/2 foldback, equal,
L/ R / Mon, Echo in/out needs final checks
part costs over £250, accept £220, C. Deane,
26 Page Close, Caine, Wilts, 0249 812329.

PRECISION SHEET METAL work chassis,
panels, etc. Steel, stainless or aluminium,
long /short runs, good deliveries. E.E.S
Limited, Clifford Road, Monks Road, Exeter
36489. Telex: 42401.

CHESS
CHALLENGER

"7" £92
Seven levels of game can be seincted

1 Intermediate -response time 5 seconds
2 Experienced -response time 15 seconds
3 Advanced -response time 1 to 20 minutes
4 Mate in two -response time 20 minutes
5 Postal chess -response time 24 hours
6 Excellent response time 6 minutes
7 Tournament response time 3 minutes
Player can choose black or white pieces at any level or
swap pieces durirg the game.
In the problem mode pieces can be positioned for
solution of problems, resurrection- of lost pieces or
changing position of pieces during game.
When a choice of advantageous moves is available
Chess Challenger will choose a move at random, so that
each and every game will be different With the
combination of random play and selected moves you
should enjoy many hours of exciting chess play The
Chess Challenger 7 can follow a wide range of standard
openings such as the Ruy Lopez Sicilian, French,
Queens Gambit Declined etc
10 level also available E154.
We will match any lower price if competitor has goods in
stock.
Send s a e for brochure

KRAMER & CO., Dept. E.T.I.
9 OCTOBER PLACE, HOLDERS HILL ROAD

LONDON NW4 lEJ
Tel. 01-203 2473. TELEX 888941

ATTN. KRAMER K7
Callers by appointment Barclay and Access by arrange-

ment

Prices
include VAT

RECHARGEABLE
BATTERIES

BUTTON CELLS
Dia Hgt Price

225mAh 25.0 7.5 0.70
500mAh 34.5 9 5 1.25
4.8v Peck (centre tap available)
225mAh 2.40
500rnAh The original ''Deac.. 4.60

CYLINDRICAL CELLS
(-Vented- for fast charge)

0 5Ah*
1.2Ah*
1 8Ah' Tagged only
2 OAh

6.0V Pack 5x 1 2Ah nicads

HP7 or
22.5 or
HP11 or
HP11 or
HP2 or

Size AA
42 0
Size C
Size C
Size D

1.20
1.40
2.05
2.20
3.00
7.50

Tags available at extra 10p per cell.
Charger - Suitable for any of the above nicads -
charges up to twelve cells in series at either 25mA,
50mA, 120mA, 200mA or 400mA rate 12.45

Charger for 110 4 HP7 or 0.5Ah nicads Only E5.95

UK POST AND PACKING
50p PER ORDER

Sizes approx.
mm.

NIICV"NJ 4.38Mtonew9

pOPLQRI
113

A cov""oe-, Esseoot .664-
0A-6"

PLEASE
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ETI

WHEN

REPLYING

TO

ADVERTS

ADVERTISEMENT INDEX
A.J.D. DIRECT SUPPLIES
ALTEK
AMBIT
ANALOG ELECTRONICS .

ASTRA-PAK
AUDIO ELECTRONICS
BI-PAK 4
CAMBRIDGE LEARNING
CHILTMEAD
CHROMASONICS
CLEF PRODUCTS

15
91

110
18
42

& 5
106

31
30
70

MAPLIN
MARSHALLS
MEGA
METAC
MINIKITS
MONOLITH
MOUNTAINDENE
NICHOLLS
NIC MODELS
PETALECT
PICODYTE

116
52
98
61
29
72
46
29
70
91
72

CODESPEED 91 POLYTECHNIC OF N. LONDON
COMP, COMP, COMP 90

114 & 115 POWELL 70
CRIMSON ELEKTRIK . . . . 30 POWERTRAN 2 & 8
CROFTON 30 POWERTRAN
C.S-C 97 COMPUTERS 100
DELTA -TECH AND CO. .. 72 PROGRESSIVE RADIO . . 98
E.D.A. 18 RACE ELECTRONICS . 29
ELECTROVALVE 66 ROGER SQUIRES 90
FLADAR 66 R.T.V.C. 28
GMT ELECTRONICS . 6 & 7 SINTEL 94
GREENBANK 46 STEVENSON 86
GREENWELD 66 SWANLEY 90
GT BRITISH ELECTRONICS TAMTRONIK 50

BAZAAR 109 TARGET ELECTRONICS 104
HAL COMPUTERS 102 TECHNICAL BOOK SERVICE 51
HENRYS 72, 94 & 102 TECHNOMATIC 14
H.L. AUDIO 34 TERMINAL DISPLAY
ILP 107 SYSTEMS 50
INTEGRATED CIRCUITS 33 TRANSAM 105
KRAMER 34 UNIELECTRIC 102
LB ELECTRONICS 29 VERO 104
LOTUS SOUND 16 VIDEOTIME 51
MACLIN-ZAND 11 WATFORD 12 & 13
MAGNUM AUDIO 70 WILMSLOW 104
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INTERESTED,.
IN HOME
COMPUTING?

s..c0C1*

FREE B BUG
valued at £23.00

plus 10 x C12 cassettes
valued at £4.00

plus Standard Modulator
valued at £2.25

WITH EVERY NASCOM

Start now and don't get left behind THE NASCOM 1
iS here Ex -stock with full technical services

Plus the opportunity to Join the fastest moving club of personal
computer users enabling you to get the most our of your
computer. You can OBTAIN and EXCHANGE programs and
other software - many now available.
The Powerful Z80
Microprocessor
Professional Keyboard
1 Kbyte Monitor in EPROM
2 Kbyte RAM (expandable)
Audio Cassette interface
Plugs into your domestic TV
Easy construction from
straightforward instructions
- no drilling or special tools
- Just neat soldering

required.
Only11941;1511+ 8% VAT
Manuals seperately
Z80 programming Manual
Z80 Technical Manual
PIO Technical Manual
(All prices add 8% VAT)

(includes p & p + insurance)
2.95
6.90
2.95
2.95

NEW LOW PRICE
£165

Power supply suitable for
NASCOM 19.90

NASCOM AD ONS - Nascom improved monitor B Bug (2K)
featuring - Four times tape speed Direct text entry without

ASCII 'Extended keyboard facility 'Additional useful
subroutines £23.00

Nascom Vero Case Nascom Music Box Kit £9.90
£22.50 (write your own tunes and play

Nascom Joy Stick Kit them on your Nascom.
£14.90 Complete with full documentation).

GRAPHICS ADD ON BOARD £9.90
Complete kit to upgrade your NASCOM for graphics capability
includes full documentation and demonstration program.

NEW! AT LAST 8K BASIC 064
FOR NASCOM 1 S100 BoardEX-STOCK

THE EXIDY SORCERER. P,
SORCERER
COMPUTER SYSTEM
The Sorcerer Computer is a completely
assembled and tested computer system
Standard configuration includes 63 key
typewriter style keyboard anti 16 -key
numeric pad, Z80 processor, dual cassette
I/0 with remote computer control at 300
and 1200 baud data rates, RS232 serial I/O
for communications, parallel port for
direct Centronics printer attachment. 4K
ROM operating system, 81( ROM
Microsoft BASIC in Rom PacTM, cartridge,
composite video of 64 char/line 30 line/
screen, 128 upper/lower case ASCII set
and 128 user -defined graphic symbols,
operation manual. BASIC programming -
manual and cassette/video cables. connect
ton for S 100 bus expansion

LOOK!
'32K RAM on board
RS232 interface '8K BASIC ROM
'CUTS interface 4K MONITOR
'KANSAS CITY interface S100 BUS
'User defined graphic symbols Z80 cpu

16K T860 £725 32Kit95CC £790' Credit tactlities available 4 + VAT

MODULATORS UHF Channel 36
Standard 6 meg band width £2.25

High Quality 8 meg band width £4.90 EX -STOCK

SHORT C12 CASSETTES EX -STOCK

FOR COMPUTER PROGRAMMES
10 for £4.00

PET COSTS LESS
AT COMP and it's
a pedigree Qm1P
The No. 1 Personal Computer
in the U.K. f.49an SAVE 111111111;211111Affordable u8K

+ VAT £50
for the first time user and
the professional check out
the PET, the world's most
popular personal computer.

Also 16K big professional keyboard £625 + VAT

LOW PRICE
MEMORY UPGRADE

PURCHASED AT TIME OF
ORDER Full colour  UHF output

NEW! THE
ITT APPLE

cL 1 \(2020)c,Jf \211) EX -STOCK

4 K

 Audio cassette tape interface  Up to 48K RAM on board  BASIC in
ROM (graphics commands include COLOUR = VLIN, HLIN, PLOT and SCAN)

Built in Loudspeaker 'Buckets of software already available 'disk system
(110 K byte per drive - includes controller) only £425 + VAT

EX -STOCK

THE TRS-80 (SPECIAL SCOOP)
Low Priced, Ready to Go!

Level -II with 4K RAM
Improved graphics, print
formatting, and a faster cassette
transfer rate are features of
Level -II BASIC. *.*G*

s.c0

Level -II with 16K RAM
A combination of 16K RAM and
the powerful Level -I! BASIC
produces a system capable of
handling most demands.

KEY BOARD ONLY

Use your own cassette

£399''

PLUGS INTO
YOUR OWN TV

£499
COMPLETE WITH
UHF MODULATOR

UK POWER SUPPLY - £9.90 + VAT

All prices include VAT except where shown. Orders over £5 post and
packing free otherwise add 20p. Please make cheques and postal orders
payable to COMP, or phone your order quoting BARCLAYCARD or ACCESS!

OPEN - 10am to 7pm - Monday to Saturday
CREDIT FACILITIES ARRANGED
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COMPUKIT UK101
LOW COST
SUPERBOARD
IN KIT FORM

The
Compukit
UK101
Character Set

The Compukit UK101 has
everything a one board 'superboard' should have.
* Uses ultra -powerful 6502 microprocessor
* 50Hz Frame refresh for steady clear picture

(U S A products with 60Hz frame refresh always
results in jittery displays)
* 48 chars by 16 lines - 1K memory mapped video
system providing high speed access to screen display
enabling animated games and graphs
* Extensive 256 character set which includes full
upper and lower case alphanumerics, Greek symbols
for mathematical constants and numerous graphic
characters enabling you to form almost any shape you
desire anywhere on the screen
* 8K full Microsoft Basic in ROM compatible with
PET. APPLE SORCERER hence taking rho hearlachp
out of programming by using

FULL CONSTRUCTION DETAILS
IN P.E. AUG 1979 EDITION

statements Much faster than currently available
personal computers
* Professional 52 Key keyboard in 3 colours - soft-

ware polled meaning that all debouncing and key
decoding done in software
* Video output and UHF Highgrade modulator (8kAz

Bandwidth) which connects direct to the aerial socket
of your T V Channel 36 UHF
* Fully stabilised 5V power supply including trans-

former on board
* Standard KANSAS city tape interface providing

high reliability program storage - use on an,/
standard domestic tape or cassette recorder
* 4K user RAM expandable to, 8K on board £43

extra
* 40 line expansion interface socket on board for
attachment of extender card containing 24K RAM an I
disk controller. (0-1io Scientific compatible)
* 6502 machine code accessible through powerful
2K machine code monitor on board
* High quality thru plated P C B with all I C
mounted on sockets

Delivery date June 1979
at the 1579 MicroComputer Show

Customer orders in strict rotation only.

SEND ONLY £10.00 DEPOSIT TO RESERVE ONE

A tape of 10 programs on cassette -
educational games, etc. will be supplied free of

charge with each kit.

Simple Soldering due to clear and consise
instructions compiled by Dr.T. Berk, BSc PhD

COMMANDS
CONT LIST
STATEMENTS
CLEAR DATA
GOTO GOSUB
NEXT ON GOTO
REM RESTORE

NEW NULL RUN

DEF DIM END
IF GOTO IF THEN INPUT
ON GOSUB POKE PRINT
RETURN STOP

FOR
LET
READ

EXPRESSIONS
OPERATORS

+ /..t NOT AND OR. >,.< .<, RANGE 10.32 to 10+ 32

VARIABLES
A ELC Z and two letter variables
The above can all be subscripted when used in an
array String variables use above names plus $.e g AS -

FUNCTIONS
ABSIX) ATN(X
LOGO() PEEK(I)
SPC(I) EORIXi
STRING FUNCTIONS
ASC(XS) CHRS'
RiGHTSIXS II

COS(X)
POS(I)
TABIll

REIXS)
TR$00

EXPIXI
FINDIX)
TAN(X)

LEFTSIXS

FREIXI INT(X)
SGNIX) SINIXI
USRilt

LEN MIDSIX$
VOL

NO EXTRAS NEEDED JUST HIT
'RETURN' AND GO.

Build, understand, and program your own
computer for only a small outlay

oNly £219 4- VAT

including RE M,,,JuRitur 1+. Power supply
Absolutely no extras.

SPECIAL CHARACTERS
Jr Erases line being typed. then provides carriage
return, line feed
4 Erases last character typed
CR Carriage Return - must be at the end of each
line

Separates statements on a !me.
CONTROLIC Execution or printing of a list s
interrupted at the end of a line
-BREAK IN LINE XXXX- is printed. indicating line
number of next statement to be executed or printed
CONTROL/0 No outputs occur until return made to
command mode If an Input statement is encountered.
either another CONTROL/0 is typed. or an error

Equivalent to PRINT

AS REVIEWED IN HOARY El ECTRONICS

The Colour Programagame
ENGLANDS MOST POPULAR TV GAME KIT

now back in stock at reduced prices
TELEPLAY
have produced a new product of easy to assemble cartridge games. for you and
all your family that will not go out of date Just ADD each new cartridge. as is
becomes available. and your colour video centre will be up to date the Telopla.
way You will save pounds in the long run Works OK on Blackm and White TV
The Teleplay Kit consists of a Professional Finished Inject Mounted Box -
Joystick Hand Controls - one cartridge which consists of 10 games -
Football. Tennis. Solo Squash (1 8 2 players) Shoot etc Mains Adaptor Alt
holes are pre -drilled - No Special equipmelt required You'll be surprised hov
easy it is to assemble this professional kit, Instruction Manual supplied
separately at 0 45p TELEPLAY GIVES YOU TWICE THE FUN BUILDING AND
PLAYING THE MOST PROFESSIONAL TV GAME K:T EVER OFFERED
Electrical knowledge is not a necessity to assemble this project - just simple
soldering.
Every 3 months a NEW game will become available to you and those already
under production include Submarines Space War Wipe Out and many more
The price of these will vary from £12 to E19 depending upon the complexity o
the game All Cartridges fully assembled.

STUNT CYCLE 4 games - Cartridges ar d Hand Ciii £12.90
WIPE OUT - 6 q,OI £11.90

£18.90
ROAD RACE - 2 games -- Cartridge - Controls already with basic y.' £10.90

EUROPE'S LARGEST STOCKIST OF TV GAME COMPONENTS

TANK BATTLE - Cartridge and Hand Control

COMP IS AN APPOINTED DEALER FOR COMMODORE, EXIDY. APPLE, NASCOM, OHIO. GI. ATARI, TE_EPLAY 8 ITHACA

COMP
COMPUTER
COMPONENTS

14 STATION ROAD, NEW BARNET, HERTFORDSHIRE TEL: 01-441 2922 (Sales) 01-449 6596

CLOSE TO NEW BARNET BR STATION - MOORGATE LINE TELEX: 298755

OPEN - 10am to 7pm - Monday to Saturday CONTINUOUS DEMONSTRATIONS

VISIT OUR NEW SHOP AT 1 WALLCOT BUILDINGS, LONDON ROAD, BATH, AVON. (PART OF THE COMPSHOP LTD GROL P)



A gualty range ot British made electrical access°, pl. a How to book Do
your own

Add-on bass pedal unit for organs Has excellent bass guitar stop for gm.-
accompaniment Specification in our catalogue

fill10P1111111
ELECTRONIC SUPPLIES LTD
All mail to:-
P.O. Box 3, Rayleigh, Essex SS6 8LR.
Telephone: Southend (0702) 554155.
Shop: 284 London Road,
Westcliff-on-Sea, Essex.
(Closed on Monday).
Telephone: Southend (0702) 55400

A massive new catalogue
From Mapiin that s even
bigger andbetter than
before If you ever buy
electronic components.
this is the one
catalogue you must
not be without
Over 280 pages -
some in full colour
-its a comprehensive
guide to electronic
components with
hundreds of
photographs and
illustrations and page
of ter page
of invaluable dal.,

Our bi-monthly
newsletter contains
guaranteed prices
special offers and
all the latest
news from Maplin

This superb organ-- build the first working section for lust over itOtt F
in our catalogue

A pulse width train controller for smooth slow running plus Inertia braking and
sr-eleration Full constmcion derails in out i alalogue

1600 synthesiser build it yourself at a traction ot the cost of one read. made wits
specification Full details in our catalogues
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A range of highly attractive knobs is described in our catalogue Our prices are vei
attractive tug!

Anode range of disco accessories al marvellous prices Our catalogue has all the details

AAAAA  
111 AAAAAA

iitt- °petaled ttlytnnt genera.. the Drunisette ConstNetion details 25p (Leatie
ME S49, Soactlocatton an our catalogue

An attractive mains alarm clock with radio syntching function and battery back up,
_superb technical bockshop in pout home. All you \need is one analogue P ' kit with °Del S.AT 6 p6p1

VENN IIMMt

Post this coupon now for your copy of our
1979-80 catalogue price 75p.
Please send me a copy of your 280 page catalogue.
I enclose 75p but understand that if I am not
completely satisfied I may return the catalogue to
you within 14 days and have my 75p refunded
immediately. If you live outside U.K. send El or ten
International Reply Coupons.

NAME

ADDRESS

o 63 -key ASCII keyboard with 625 hoe TV interface. 4 page nemory ono .'

microprocessor interlace Details in our catalogue
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