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EUROPES FASTEST SELLING ONE BOARD COMPUTER -
JUST CHECK THE SPEC'S.

ompuKIT UK101

SAMPLE TAPE
WITH EXTENDED

MACHINE CODE MONITOR
AND DISSASSEMBLER

INCLUDED FREE

LOW COST SUPERBOARD IN KIT FORM
The Compukit UK101 has
everything a one board 'superboard' should have.

Uses ultrapowertul 6502 microprocessor
* 50Hz Frame refresh for steady clear picture

IU 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
* Video output and UHF Highgrade modulator (8Mz

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 any
standard domestic tape or cassette recorder
* 4K user RAM expandable to 8K on board £49

extra
* 40 line expansion interface socket on board for
attachment of extender card containing 24K RAM and
disk controller (Ohio 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 'S
mounted on sockets

Professional 52 Key keyboard in 3 colours - soft 
ware polled meaning that all debouncing and key
decoding done in software

COMMANDS
CONT LIST
STATEMENTS
CLEAR DATA
GOTO GOSUB
NEXT ON GOTO
REM RESTORE

NEW NULL RUN

DEF DIM END FOR
IF GOTO IF THEN INPUT LET
ON GOSUB POKE PRINT REAP
RETURN STOP

EXPRESSIONS
OPERATORS

.i. / 5 NOT AND OR > < <, RANGE 10 32 to 10+ 32

VARIABLES
ABC Z and two letter variables
The above can all be subscripted when used in an
array String variables use above names plus $.e g A$

8K Microsoft Basic means conversion to
and from Pet, Apple and Sorcerer easy.
Many compatible programs already in print.
SPECIAL CHARACTERS

Erases line being typed, then provides
carriage return, line feed.

Erases last character typed.
CR Carriage Return - must be at the end of
each line.

Separates statements on a line.
CONTROL/C Execution or printing of a list
is interrupted at the end of a line.
"BREAK IN LINE XXXX" is printed, in-
dicating line number of next statement to be
executed or printed.
CONTROL/0 No outputs occur until return
made to command mode. If an Input state-
ment is encountered. either another
CONTROL/0 is typed, or an error occurs
? Equivalent to PRINT

Simple Soldering due to clear and
consise instructions compiled by

Dr. A.A. Berk, BSc.PhD

NO EXTRAS NEEDED JUST HIT
`RETURN' AND GO.

Build, understand, and program your
own computer for only a small

outlay.

KIT ONLY £219 + VAT
including RF Modulator & Power

supply.
Absolutely no extras.

Available ready assembled and
tested, ready to go for

£269 + VAT

FUNCTIONS
ABSIX) ATNIXI
LOGIXI PEEKIII
SPCIII SOR(X)

FRE(X) INTO()
SGNIXI SIN( X)
USRII)

STRING FUNCTIONS
ASCIXSI CHRSSili
RiGHTS(XS

LENiX$) MIDSIX$
VALIX$1

COSIX) EXP(XI
POS(I) RNDIXI
TABIII TANIX)

FRE(X$1 LEFT$(XS II
STR$IXI

COLOUR ADD-ON CARD AVAILABLE SOON
Enables you to choose your foreground the background colour anywhere on the screen. Flash any character on the screen at will. Full

documentation and parts in kit form.

THE ATARI VIDEO COMPUTER
SYSTEM £138* VAT

U

Atari's Video Computer System now offers more
than 1300 different game variations and options
in twenty great Game ProgramTM cartridges!
Have fun while you sharpen your mental and
:)hysical coordination. You can play rousing,
challenging, sophisticated video games, the
games that made Atari famous.
You'll have thrill ater thrill, whether you're in the
thick of a dogfight, screeching around a
racetrack, or dodging asteroids in an alien
galaxy. With crisp bright colour (on color TV)
and incredible, true-to-life sound effects. With
special circuits to protect your TV.

Cartridges now available All at £13.90 each + VAT
Basic Maths. Airsea Battle, Black Jack, Breakout,
Surround, Spacewar, Video Olympics, Outlaw,
Basketball, Hunt & Score', Space War, Sky Diver,
Air Sea Battle Codebreaker', Miniature Golf

Extra Paddle Controllers-£14.90 + VAT
'Keyboard Controllers-E16.90 + VAT

video 100 12" BLACK & WHITE
LOW COST VIDEO
MONITOR

 Ideal for home, personal and business computer systems
 12" diagonal video monitor

 Composite video input
 Compatible with many computer systems
 Solid-state circuitry for a stable & sharp
picture
 Video bandwidth - 12MHz + 3DB
 Input impedance - 75 Ohms
 Resolution 650 lines Minimum In Central
80% of CRT; 550 Lines Minimum beyond
central 80%.

Only £79 VAT

SHORT C12 CASSETTES FOR
COMPUTER PROGRAMMES 10 for £4.00

INIIII,

I

Please add VAT to all prices - Delivery at cost, will be advised at time of purchase. Please make
cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting
BARCLAYCARD, ACCESS, DINERS CARD or AMERICAN EXPRESS number.

IF
1111111.6.

CREDIT FACILITIES ARRANGED - send S.A.E. for application form.

U
14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G
Telephone: 01-441 2922 01-449 6596(Sales)
OPEN  10 am - 7 pm - Monday to Saturday

COMP
COMPUTER WICLIKAIIIImini

*NOW OPEN ALL DAY SUNDAY - For Shop Sales Only * COMPONENTS VISA

6 Close to New Barnet BR Station - Moorgate Line. Part of the Compshop Ltd. Group)



PRACTICAL

ELECTRONICS
VOLUME 16 No. 1 JANUARY 1980

CONSTRUCTIONAL PROJECTS

SCRATCH AND RUMBLE FILTER by R. A. Penfold 22
Reduce turntable and record surface noise
ULTRASONIC CLEANER 41
Cavitation cleaning for small objects
SCINTILLATING PENDANT by Owen Bishop 48
Electronic jewellery
R/C SERVO TESTER by C. R. Francis B.Sc. 50
Provides 0.5A/5V for miniature servo testing
EPROM PROGRAMMER -2 by A. A. Berk B.Sc., Ph.D. 55
Construction and interfacing

GENERAL FEATURES

SEMICONDUCTOR UPDATE 26
8294, 2920, SL446A, SL441A
SOFTY REVIEW by A. A. Berk B.Sc., Ph.D. 27
MPU development tool under the microscope
INGENUITY UNLIMITED 35
Simple Autofade-R/C Servo-Car Burglar Alarm-Phased White Noise-
Glow Plug Supply-Disco Cross-Fader-Low Pass Filter
WIEGAND EFFECT-B. Dance M.Sc 39
New vehicle ignition technique
SWITCHING REGULATORS by D.L. H. Smith 64
Theory and suggested circuits
CALCULATOR CHIPS AS LOGIC DEVICES by P. A. Birnie 69
Circuits using the G.I. C683

NEWS AND COMMENT

EDITORIAL
MARKET PLACE
New products
SPACEWATCH
Pioneer II, Magnetic Field, Tailpiece
SEIKO WATCH OFFER
INDUSTRY NOTEBOOK
Inside industry
PATENTS REVIEW
READOUT
A selection of readers' letters
NEWS BRIEFS
COUNTDOWN

OUR FEBRUARY ISSUE WILL BE ON SALE FRIDAY, 11 JANUARY 1980
(for details of contents see page 33)

17
18

32

34
47

62
63

66, 71
71

O IPC Magazines Limited 1980. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as
we go to press.

Practical Electronics January 1980
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WATFORD ELECTRONICS

(Continued from opposite side)
DIODES
AA119 15
AA129 25
AAY30 25
AAZ15 15
BA100 10
BY100 24
BY126 12
BY127 12
CR033 157
0A9 75
0A47 12
0A70 12
0A79 12
0A81 15
0A85 12
0A90 5
0A91 6
0A95 8
0A200 9
0A202 8
N914 4
N916
N400/2 5
N4003 6
N4004/5 6
N4006/7 7
N4148 4
S44 20

3N100V 18
3A/400V 20
3A/600V 27
3A/1000V 30

BRIDGE
RECTIFIERS
(plastic case)

1A/100V
1A/200V
1A/400V
14/600V
2A/50V
2A/100V
2A/200V
2A/400V
2A/600V
4A/100V
4N200V

22
26
29
34
35
44
46
53

6572

4A/400V 79
4A/600V 105
4A/800V 120
6A/100V 73
6A/200V 78
6A/400V 85
BY164 56
VM18 DIL 60

SPEAKERS
800 3W
2"; 24" 74
2 5; 3- 74
400 2 5" 8864025 74
805W

803W
250

160

ZENERS
Rng: 2V7 -39V
400m W Sp
fng3V3-33ViN

15p

ALUM.BOXES3.21" 54
21.5x1i- 72
4.,4,.1.1 724.24.i°' 72
4.5 n 1  85
4.2 .2 72
5.4 2" 98
6  4 2" 108
7  5 22- 145
8  6 3 185
10.7.3" 210
10.41.3175
12 5.3" 215
12  8  3" 265

OPTO ELECTRONICS
LEDS Plus Cl:
TIL209 Red 125" 13
TIL211 Gm 125" 18
TIL212 Yellow 22
TIL32 Infra Red 58
TIL2200 2" Red 15
0 2" Yellow, green
and Amber 18
Rectangular LEDS.
Red, Green and Yellow 38
OCP71 120
ORP12 63
2N5777 45-
OPTO isolators
IL74 48
TIL111/2 85
TIL117 110
/241prnant Displays

255
L 07 675

TIL312 & 313,3" 105
TIL321 5" C.An 115
TIL322 5" C.th 115
DL704 3" C.Cth 99
DL707 3" C.Anod 99
DL747 6" An 180
FND357 120
MAN3640 165
XAN351 3- Green 180

Liquid Crystal Display
31 digit 875p; 4 digit 975p

VOLTAGE REGULATORS
1A T03  ye -ye
5V 7805 14Sp 7905

12V 7812 146p 7912
15V 7815 145p
18V 7818 145p
1A 10220 Plastic Casing
5V 7805 6Sp 7905

12V 7812 66p 7912
15V 7815 65p 7915
18V 7818 65p 7918
24V 7824 65p
100mA 1092 Plastic Casing

5V 78L05 30p 79L05
6V 78L62 30p
8V 78L82 309

12V 78L12 30p
15V 78L15 30p
CA3085 95
LM300H 170
LM305H 140

220p
220p

75p
75p
75p
75p

66p

79L12 65p
79LI5 05p

LM323K 625
LM325N 240
LM326N 240

LM309K 135 LM327N 270
LM317K 350 LM723 39
78H05 . 5V 5A 595p: 781-16 5 to
24V 650p.

VARICAPS
MVAM115140
84102 25
88104 40
881058 40
88106 40

SCR's
Thyristors
0 6A/200V 30
08A30V 28
0.8A100V 30
0.8A200V 35
1A600V 70
5A300V 35
5A600V 43
8A300V 48
8A600V 85
12A300V 59
12A500V 92
12A800V 150
15A700V 195
BT106 150
BT116 150
C106D 38
TIC44 22
TIC45
2N4444 140

Noise Diode
Z5J 180

VEROBOARD Pitch
0.1 0.15 0.1 0 15
(copper clad) (plain)

2 x n" 46p 39p 31p 24p
2 x5' 55p 50p - 31p
3 x3i-- 55p 50p - -
3 x5 62p 67p 50p 43p3 .17- 218p 180p 1419 120
4 .17" 280p - - 183p
Pk of 36 pins 20p - VQ board 90p
Spot face cutter 85p DIP board 268p
Pin insertion tool 120p 'S' board 1270p

TRIACS
3N100V 48
3A/400V 50
8A/100V 54
8A/400V 64
8A/500V 85
8A/800V 108
12A/100V 60
12A/400V 70
12A/800V 130
16A/100V 95
16A/400V 105
25A/400V160
25A/800V 295
72800D 120

VERO WIRING PEN and Spool 325p
Spare Wire (Spool) 809; Combs 7p ea.

FERRIC CHLORIDE
1 lb bag Anhydrous

95p + 35p P&P
DALO ETCH
RESIST
Pen  Spare tip gyp

EURO
BREADBOARD

£6.30

BIMBOARDS
£8.58

COPPER CLAD BOARDS
Fibre Single- Double- SRBP
Glass sided sided 9.5" x 8.5"6" .6" 75p 90p 80p6"n12'" 130p 175p

DIAC
ST2 20

SOLDERCON PINS
100 pins 50p: 500 pins 200p

SWITCHES
SLIDE 250V
IA DPDT 14
IA DPDT C/OFF 15
4A DPDT 13
4 pole 2 -way 24
PUSH BUTTON
Spring loaded
Latching
SPST on off 80
SPDT C/over 65
DPDT 6 Tag 85
MINIATURE
Non Locking
Push to make 215 Push Break 25
ROCKER: 5A, 250V, SPST 23
ROCKER: (white) 5A 250V SP change-
over centre off 40
ROCKER: Lights red when on. Chrome
Bezel. 3A 250V. SPST 70
ROTARY: "Make -A -Switch" Make
your own multiway Switch. Adjustable
Stop Shafting Assembly,
Accommodates up to 6 Wafers 75
Mains Switch DPST to fit 34
Break Before Make Wafers. 1 pole/
12 way, 2p/6 way, 3p/4 way. 4p/3 way,
6p/2 way 47
Spacer and Screen
ROTARY: (Adjustable Stop)
1 pole/2 to 12 way. 2p/2 to 6 way. 3 pole/
2 to 4 way, 4 pole/2 to 3 way 41
ROTARY: Mains 250V AC, 4 Amp 45

TOGGLE 2A 250V
SPST 28
DPST 34
DPDT 38
4 pole on off 54
SUB -MIN
TOGGLE
SP changeover 59
SPST on off 54
SPST biased 85
DPDT 6 tags 70
DPDT C/OFF 79
DPDT Biased 115
3 pole clover 150

CRYSTALS
100kHz 385p
455kHz 385p
1MHz 323p
1 008MHz 323p
1 80MHz 385p
1 832MHz 362p
1 .6MHz 395p
3 2768MHz 323p
4MHz 290p
4 032MHz 323p 27 648MHz
4 433619M 135p 48MHz 323p
5 OMHz 366p 100MHz 300p
PE Projects: Rhythm generator, P.E. String
ensemble, Sound Operated Switch,
Capacitance Meter etc. Send SAE for list.

OHIO SUPERBOARD II Only £188.00 ex stocks
Yes, we are now selling this single board microcomputer at only
£188,00. Due to the recent devaluation of US Dollar against £
Sterling, we have been able to purchase Superboards at lower
price. Naturally, we wish to pass this price advantage on to our
customers. Buy now to avoid disappointment should Mrs.
Thatcher & Co. decide to devalue the pound.
Superboard II is supplied fully assembled and tested to British
T.V. spec. Requires +5V at 3A and a Video Monitor or TV with
RF Converter to be up and running. (Data sheet supplied. We
can also supply the RF Converter and Power Supply in kit form
qr ready -built).
8k Microsoft BASIC IN ROM. 4k Static RAM on BOARD expan-
dable to 8k. Full 53 Key Keyboard with Upper/Lower Case &
user programmability and a lot more. See it for yourself.
Continuous demonstration on at our retail shop.

.Specially designed case for Superboard available at £25.00.
POWER SUPPLY KIT

6 5536MHz 2009 including
7-680MHz 323p RF Modulator £21.50
9-375MHz 323p Extra 4k of RAM £35.00
10MHz 323p Easy terms available
10-7MHz
12MHz
14.318118M
18MHz
18 432M
20MHz

DIL

PLUGSEIL
(8TEpiXAn 8)

14 pin 129 35p (Headers)
16 pin 13p 48p
18
20 pin 229

in 6p
659

14 PIN

22 pin
24 pin

25p 70p
8 p

35p
p

36 pin 336 10875p58;

16 PIN2in
40 pin 50p 109p 39p

323p
UHF Modulator 250p.392p
Wide Bandwidth Special for309

Full Ascii KEYBOARD
362:

3233p3p

350P Low cost, ready -built. tested &
Guaranteed. Full technical details
supplied. Only £49.75 .

KEYPADS
4x4 matrix, push button reed
switches assembly. Extremely
reliable. Only 450p.

EDGE CONNECTORS
DIL double type

1 15
switches 2 A10 waY ppn86P2x15way -

(SPST) 2 r 18 way 116p 114
2.22 way 130p 136p

4 way 2x25 way 149p 160p
2x30 way 170p 120p

6 waY 2.36 way 194p -
2x40 way 210p 160p

8 wav 2x43 way 232p 180p

TRANSFORMERS (mains Prim. 220-240V)
6-0-6V 10OrnA; 9-0-9V 75mA; 12-0-12V
75mA 96p.
SVA type: 6V- 5A 6V -.5A; 9V --4A 9V -.4A:
12V --3A 12V --3A; 15V- .25A15V-25A 195p.
12VA: 4.5-1.3A 4 -5V -1-3A; 6V -1.2A 6V -
1.2A 12V --5A 12V- SA 220p I20p p&p)
24VA: 6V -1.5A 6V -1.5A; 9V -I -2A 9V -1.2A:
12V -1A 12V -1A; 15-8A 15--8A; 20V --6A
20V --6A 290p (45p p&p)
SOYA: 6V -4A 6V -4A; 9V -2.5A 9V -2.5A; 12V -
2A 12V -2A; 15V -I -5A 15V -I .5A: 20V -1.2A
20V-1 -2A; 25V- I A 25V-1 A: 30V- 8A 30V --8A

350p (50p p&p)
100VA: 12V -4A 12V -4A: 15V -3A 15V -3A;
20V -2.5A 20V-2 5A; 30V -1.5A 30V -1.5A;
40V-1 25A 40V -1.25A; 50V -1A 50V-1 A

6110p (60p p&p)
(N.B. P&P charge to be added above our normal
postal charge.)

IPlastic Boxes
Our catalogue contains a whole range of plastic
boxes to suit every project. There are case -boxes,

sloping front and flip -top boxes, general pur-
pose and potting boxes - there's even
some with integral battery compartments.

We've also got circuit boards,
accessories, module frames

VCfO

and metal cases - all to
the highest standard
to give your equip-
ment the quality you
demand. Send 25p
to cover post and
packing and the

catalogue's yours.

VERO ELECTRONICS LTD RETAIL DEPT.
Industrial Estate, Chandler's Ford,
Hampshire S05 3ZR
Tel: (04215) 62829
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BACK IN BUSINESS
DORAM ELECTRONICS LTD, a name well known in the home electronics
market, are back in business under new management. We aim to combine our
many years experience supplying components worldwide with personal service
to our new customers.

NEW PROJECT PACKS:

+ Universal Digital - This versatile unit can replace
analogue meters with an fsd from 1 to 100 V or
10mA to 1 Amp. Three 7 -segment LED display.

£14.65
+ Touch Tuning - Can be used with most varicap

tuned front ends to select up to 9 pre-set
channels. Digital channel display. £17.80

+ DJ Killer - Detects the sound of a voice on the
radio and cuts off the audio until music is

transmitted. £7.65
VAT inclusive prices. Postage add 40p

COMPONENTS We stock a large range of TTL, CMOS, Linear and
Microprocessor IC's. plus Transistors, Diodes. Resistors and
Capacitors etc.

PROJECT PACKS We can supply 'Project Packs' containing all the
electronic components. PCB and instructions for over 100 different
magazine projects. These range from simple circuits suitable for the
beginner to very advanced designs. like our user -programmable TV
GAMES COMPUTER system.

PRICE LIST For our new Price List send a large SAE to
Doram Electronics Ltd., Dept PE, Fitzroy House, Market Place,
Swaffham, Norfolk. PE37 7QH.
Tel: Swaffham (0760) 21627. Telex: 817912

A DE BOER COMPANY

START 1980 WITH

AURA SOUNDS
the OWERSI specialist

Enjoy the long winter evenings with
KITS KITS KITS KITS

something for everyone

ORGANS, PIANOS, MIXERS
SYNTHESISERS, RHYTHM UNITS

Visit one of our showrooms at
14-15 Royal Oak Centre, Purley

(01 668 9733)
or

17 Upper Charter Arcade, Barnsley
(0226 5248)

or send £1 for our literature

I enclose £1 for the WERSI literature

NAME

ADDRESS

kli PE PHASER UNIT P.E. APRIL 1979

A superb six stage phaser that really gives your guitar lift off. Equals the
best commercial models. Uses latest FET op -amps. Glassfibre p.c.b.

phase COMPLETE KIT OF ALL PARTS AS SPECIFIED £15.95.

Pack 2. Resistors, capacitors & preset pot E3.75.
MOO*

II
Pack 1. At semiconductor devices

Pack 3. Foots -witch, jacks, pot, knob, printed circuit & hardware E4.25.
Pack 4. Diecast box and feet E2.00*

Separate parts: TL062 80p, BF245B 50p, PCB £1.50, 8 pin sockets
DESIGNER (not included in kit) 21p each.

APPROVED KITS
OCT.PE SUSTAIN UNIT P.E. OCT.

Superb quality. low noise, low distortion sustain unit equal to the very
best commercial models. Suits all guitars. Glassfibre p.c.b.

COMPLETE KIT OF ALL PARTS AS SPECIFIED 0.95.
SUS .In Pack 1. Resistors, capacitors & p.c.b £1.75.

Pack 2. At semiconductor devices £1.75
Pack 3. Footswitch, jacks, pot, knob, and battery clip £2.75.
Pack 4. Diecast box and feet £2.00.
Separate parts: XC5053R 50p, RPY58A 75p, Printed circuit board

11111111111110 95p, Footswitch E1.50 each.

ORION Complete set of semiconductors £9.75

AMPLIFIER Quality glass fibre p.c.b.. printed with component locations £3.50

PE TV SOUND Complete set of semiconductors £2.30
High quality glass fibre p.c.b. E1.50

SEPARATOR Murata filters: SFE6.0MA 50p, CDA6.0MC 50p.

PE FUZZ UNIT
STOP This is the Fuzz unit you have been waiting for! Smooth,

PRESS! clean tone with low noise and low current drain. Uses
glassfibre p.c.b. and latest FET op -amp.

COMPLETE KIT OF ALL PARTS AS SPECIFIED £7.95

POSTAGE & PACKING 15p per order. Orders over £5.00 post free.
All devices are top grade, brand new and to full manufacturers spec.
Send S.A.E. for our data sheet and price list of Ferranti semiconductors.

PRICES DO NOT INCLUDE VAT. Add 15% to all prices.

MAIL ORDER ONLY
CALLERS BY APPOINTMENT

DAVIAN ELECTRONICS
13 DEEPDALE AVENUE, ROYTON, OLDHAM 012 6XD.

4
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SAXON ENTERTAINMENTS
STANDARD CENTAUR 100W

f309&incl.
VAT

of cam
Deposit £62.00

12 months a £24.47 or 24 months a £14.19

SUPER CENTAUR 200W

£366 incl
& VATof £74.00

12 months a £28.94 or 24 months  £16.78

GXL 200W

£470 incl of carr.
& VAT Deposit £94.00

12 months e £37.27 or 24 months a £21.60

GXL WITH PDF BINS

£502 incl. of carr.
& VAT £102.00Deposit

12 months a £39.66 or 24 months.. £23.00

CUSTOM CENTAUR 400/600W
WITH FOUR PDF 100A BINS

£833 car' Deposit £167.00
f 66 03 or 24 months a £38.28

CENTAUR
STEREO DISCOS
C/W LIGHT SHOW IL DISPLAY
TWIN LOUDSPEAKERS & LEADS

100W -600W

GXL + PDF BINS

* 2 Year warranty
* Full Mixing +Crossfade +Mic/Tape Inputs
* Headphone & Cue Light Monitoring
* Full Range Bass/Treble Controls +Mic Tone
* 4 Channel Soundlight + Display

JUST PLUG IN AND GO!!
SEND TODAY FOR YOUR FREE BROCHURE

P.A. & DISCOTHEQUE
EQUIPMENT AT
INCOMPARABLE PRICES

MINI DISCO 100 WATT
MONO SYSTEM WITH LOUDSPEAKERS

£229.00 _ .,%A . f ca_ eposit £46.001. j
12 months « f 1 8.13 or 24 months a £10.52

P.A. SYSTEMS
2 YEAR GUARANTEE

i1n0c1 of) WATT £207.00
& VAT Deposit
12 months a £16.35 or
24 months a £9.49 £42.00
* Four Mixing Inputs
* Bass & Treble Controls
* Twin Piezo Horn Columns
i2n0J) f/AcTTart. £309.00
& VAT

Deposit12 months a £24.47 or
24 months a £14.19 £62.00

AMPLIFIER UNITS ONLY
AP100 AMPLIFIER

£56.92 .Carr e1.50
incl. of VAT

*4 Mixed Inputs
* Bass/Treble Controls
* Vynide Case
* 100 Watts Output

AP200 AMPLIFIER

£102.92 +Carr. £1.50
incl of VAT
* Six Mixed Inputs
* Three Sets Boss/Treble
* 200 Watts Output
* Slave Socket

  01   41_0_10 
'SY:WPM 'COO

0

4140. SAXON KLAXON

UK Police How°. 50
US Police Destroyer

Four Sirens in
one package £20.12

incl. of VAT

Individual Sirens £8.62

11* SAXON SMASH

ALIEN VOICE
SIMULATOR

Add a new dimension
to your disco with
this press button effect unit

Insert between mic & amp £8.62

Sktlif 4 11795*

PLUTO
PROJECTORS
P1 40 £44.27
150 WATT
INC WHEEL

P5000 £102.92
250 watt O.I. inc Cassette/Wheel
(Full range of wheels - ask fo,

ELECTRECT MIC DI501 £21.27
TOP QUALITY UNIT +VAT £2.31

ECM1O5 LOW COST ELECTRECT
CONDENSER MIC + VAT 62p £5.75

MELOS CASSETTE ECHO -
v12 AE VR EARBBL EUNI

SPEEDI
UNIT -&T wpmE pi nipHu t £74.75

AMPLIFIER MODULES
 30Hz-20kHz
0 Short/open circuit proof
CI Top grade components
0 Suit most mixers

SA308 8 ohms 30W 45V £12.36
Supply for 2 modules £13.68

SA604 4 ohms 50V £16.67
Supply for 1 or 2 modules £17.19

SA608 8 ohms 60W 65V £17.82
Supply for 1 or 2 modules f17.19

SA1204 4 ohms 120W 75V £20.12
Supply for 1 module £17.19

SA1208 8 ohms 120W 95V £24.15
Supply for 2 modules £28.46

DISCO MIXERS
- COMPLETE OR MODULAR

1 9 0 0 0 0 0 0- 0 f3

MONO OR STEREO WITH AUTOFADE
Available complete and ready to plug in or
as an easy to connect module with all
controls except monitor switch already fitted
- full instructions supplied.

FEATURES INCLUDE:
Twin Deck - Mic & Tope Inputs - Wide range
bass & treble controls - Full headphone
monitoring - Crossfade - Professional stan-
dard performance.
COMPLETE
MIXERS

(with cost
Mono mains
£45.75 + 0.66
Stereo 1110i r

£73.31

MODULES
Mono module 01.82
Stereo module f43.12
Ponel £4.54
Kit of knobs/
sockets etc £8.32

D.I.Y.
MODULES FOR
P.A. SYSTEMS
MONO/STEREO

Input Modules
Mono PCB only £7.47

Stereo PCB only £12.07
Mono C/W
Front panel £1 0.92
Stereo C/W
Frontpanel £15.81
Mixer/Monitor Modules
Mono PCB only £7.47
Stereo PCB only £12.07
Mono C/W
Front panel £10.92
Stereo C/W
Front panel £15.81

Powersupplyto suit

0
W.111 II

/111

0
£10.92 ict

sendf or fulldetails .."71

Make
vomown

mwer
Mono/
Stereo
p to 20

Olonnels
accept all

inputs
arlable

as PCB
only or
omplete

on front
panels

UNITS

Ail -Ad III
10./

3 CHANNEL - 3kW £33.92
0 Operates from 1W upwards
0 Bass/middle/treble/master + I carr

controls complete
Module only £22.71
Panel £3.39

4 CHANNEL -
4 kW SOUNDLITE SEQUENCER (ilk's)
£46.57
0 Dimmer on each channel
 Automatic sound light level
0 Logic circuitry throughout
Module only £30.76 Panel £3.39

MOTOROLA PIEZO HORNS £5.46 YES!!

FUZZ LIGHTS Red, Blue. Yellow, Green £26.22

HEAVY DUTY SPOT BANKS -
MATCHES LOUDSPEAKERS

3 way 600W £40.82 4 way 800W £47.72

100W SPOTS
Red - Blue Amber - Green E1.72

CABINET FITTINGS
ICI Vynide 50" wide £4.02m
Kick-res grille 50" wide £4.02m
Netlon kick proof 24" wide £4.02m
Corners/feet-recess plates 17p
Recess handle 52p
Bar handles £2.87
Jack plugs/sockets 29p

LOUDSPEAKER CABINETS -
COMPLETE WITH LEADS

O Fitted with 100W 17,000 Gauss drivers
0 Rugged cabinets with aluminium trim - black vynide etc
0 Lifetime guarantee on main drive unit

Standard 100W 1 x 12 (48 a 41 x 241 £50.60

Large 100W 1 x 12 (65 x 48 x 24)

P.A. 1 x 12(+ 2 Piezos) (80 x 38 x 24)

P.A. 2 x 12 200W (100 x 38 x 24)

Disco 2x 12200W (80 x 63 x 241

PDF reflex bin (80 x 40 x 41)

£62.67

£82.22

£119.60

£103.50

£115.00

PDF100 Reflex Bin - Twin Horns - Integrated Slave
Amplifier - Accepts mono or stereo signals
0 Use with all types of mixer
0 Pan and volume controls
0 Send for details / £155.25 Deposit £31.25

ABOVE PRICES INCL. OF CARR. & VAT

All prices are inclusive of 15% VAT. Shop premises
open Tues to Sat 9 am -5 pm. Lunch 12.30 1.30 pm.
Mail order dent open Mon to Fri 10 am - 4 pm. Ring
01-684 6385.

TO ORDER
By Post Senc your requirements with cheque crossed

P.O.or 60p COD charge to address below or
just send your Access or Barclaycorc Number
NOT THE CARD.

By Phone You may order COD. Access or Barclaycard.
Post & Packing 50p on all orders except where stated.

SAXON ENTERTAINMENTS
327 Whitehorse Road, Croydon, Surrey CRO 2HS.
All Enquiries Large SAE Please Brochures on request

MANCHESTER DISCO CENTRE,
237 DEANSGATE. MANCHESTER M3 4EN.

CALLERS ONE Y moiSli 832 8772 - COMPLETE UNITS ONLY
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First the EuroBreadBoard
Now the EuroSolderBoard

,NO

Indispensible
for the professional

Design on a EuroBreadBoard -

First the EuroBreadBoard
Will accept 0.3" and 0.6" pitch DIL IC's, Capacitors, Resistors,
LED's, Transistors and components with up to .85mm dia leads.
500 individual connections PLUS 4 integral Power Bus Strips along
all edges for minimum inter -connection lengths.
All rows and columns numbered or lettered for exact location
indexing (ideal for educational projects)
Long life, low resistance (<10m ohms) nickel silver contacts
£6.20 each or £11.70 for 2 including 1 or 2 EuroSolderBoards FREE

Now the EuroSolderBoard
New 100mm square, 1.6mm thick printed circuit board with pre -
tinned tracks identically laid out, numbered and lettered to Euro-
BreadBoard pattern.
Four 2.5mm dia fixing holes.
£2.00 for set of three ESB's or FREE with every EuroBreadBoard)

9

Ideal

for the beginner

Instal on a EuroSolderBoard

And don't forget the EuroSolderSucker
Ideal for tidying up messy solder joints or freeing multi -pin IC's, this
195mm long, all metal, high suction desoldering tool has replaceable
Teflon tip and enables removal of molten solder from all sizes of
pcb pads and track. Primed and released by thumb, it costs only
£7.25 including VAT & PP

Snip out and post to David George Sales,
Unit 7, Higgs Industrial Estate, 2 Herne Hill Road, London SE24 OAU
N/M/IN UMW

David George Sales,
Unit 7, Higgs Ind. Est., 2 Herne Hill Rd., London SE24 OAU.
Please send me: -

1 EuroBreadBoard
(plus 1 free EuroSolderBoard) @ £ 6.20 0

or 2 EuroBreadBoards
(plus 2 free EuroSolderBoards) @ £11.70 0

or 3 EuroSolderBoards @ £ 2.00 0
or 1 EuroSolderSucker @ £ 7.25 0
All prices are applicable from Jan. 1st 1980 and include VAT
& PP but add 15% for overseas orders.
Name

Company
Address

Please

Tick

Tel. No
Please make cheques/P.O. payable to David George Sales
and allow 10 days for cheque clearance and order processing

I
fk

I
I
tI

I

411, ISBIBF 4iFIIKIBF 10B 7#

Now, complete your system

The ult mate
range of speakers

We cariy a good selection ot
Nahttst atty c.chas,sois, 2t.I o1rn: DI V
speaker
Bass speakers and Dual Concentric.
Exponential horn, Iron, £13.80,

ur fabulous Plato Horns which
handle; 5,6,

system
prf

to
requency r a00Wcin,goe

over required) and cost only £6,32
each

Ropelights 6,.., e, at d,0
labMLI,Tiway connectors 4 channel

lab DO rs( ua C n spare bulbs)

Bulgin Octal plugs and
sockets There's always hundreds of
BuMn 0, .1 mutt way plugs and sockets In stock

0
at Roger Squire's Each pin rated
6A Perfect for your Sound to
Light System P552 SOCKET C069
P551 PLUG £1 .72

Mul tiway Cables
4 core 16AI 63p/metre
5 core MA/ 78p/metre
6 core I6A I 92p/metre

pERSONAL
CALLERS

ONLY
--Jv _I-- _:L.--------;'

..,) :0,i ,. . ,s
j_i A " v., " ' ,, 6

,,,

) C. -:--vi"''" ,, \' ('e0 1 0:;;'1:30 61. ,r,,oc

td 2126 slei ler. N 00' 0ek 9B6.33°
, 0 .4. ......---- ,seg ,,, ni,

-----091-4- s10".,,, ,C.,p....,--- .sGy..._-Y- ,,/,,e,' ,s`be -./.V. w

(t9.- W- - - - ---- OW- GY''--- vo.'"'

411)_1
I

Citronic MM313 Mixer
ineE Icy DIY entS4a51 t,ull.n9 up a
cornMete disco system 4t6 ch mono roc,
LED Indicators, connections wa phone,
sockets at rear. Bargain Woe. Including
PSU C8970

Prolecfors Come and see our specially
selected protectors from C50 60 Mourre Mutt,
fect 1501 to £83 37 Crum, IIE DDU1
plus the widest array of protector
attachment and effects that you'll ss.

ever eon continuous demons,

Turntables
Our unsut passed Orsco
experience has enabled
us to select Me best I UP nt,.10,
for your uirements For
exa

req
mple the new BSR P200

belt drive ON Y C2815

Many disco accessories
Alt Roger Squire's shops have a service deportment
which carries large stocks of DISCO SPARES &
ACCESSORIES

I

I
tt
Ia
4
I

4

I

ALL SHOPS OPEN TUE Su
LATE NIGHT W ELl
IUP TO 8 PMI

Al

(.2,1

loll

BI-PRE-PAK
NICKEL -CADMIUM BATTERIES
AT LESS THAN
HALF-PRICE
BY A WORLD
FAMOUS
MANUFACTURER

Cannot be repeated when
our stocks are sold

Type Capacity
mAh

Voltage Charge rate
m4/12hrs

Dia. & thickness
mm

Price inc.
VAT

NC20 200 1.24 20 24.8 x 7.4 45p

NC28 280 1.24 28 34.4 x 5.3 60p

NC50 500 1.24 50 34.3 x 9.5 80p

NC90 900 1.24 90 50.5 x 8.3 1.20p

NC175 1,750 1.24 175 50.7 x 14.9 1.75p

 IDEAL POWER -SOURCE FOR
MODELLERS, ETC.

 Brand new factory surplus
stock.

 Indefinite shelf life.
 Fully guaranteed.
 Supplied uncharged for safety.

AND 2 SPECIAL PACK OFFERS
1. 100 mixed untested germanium and

silicon PNP/NPN transistors (inc.
P/P & VAT) £1.75 BARCLAYCARD just tell us

2. The famous LM380 (inc. & your number.
VAT) 99p.

High capacity for small size, wide
operating temperature range and low
internal resistance. Very simple
charging circuit required.

TO ORDER: Cash with order.
Minimum order for batteries value
E3 plus 30p post & packing UK.
Orders over £10 carriage paid UK.
TO PAY BY ACCESS OR

BI-PRE-PAK LTD
(PE'S()) WEST RD., WESTCLIFFE-ON-SEA, ESSEX, SSO 9DF.

Telephone 03708 5542
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MORE BIG VALUE
FROM YOURTANDYSTORE

1000 OHMSNOLTS AC/DC
8 RANGES
Handy mu Ititester for
home and wok -shop.
Easy -to -read two colour
5cm meter, pin jacksfccall
8 ranges. Regis AC and
DC volts: 0-15-150-
1000 DC current;
0-150 mA. Resistance:
0-100,000 ohms.
Accuracy: ± 3% full scale
on DC ranges,
± 4% on AC ranges.
Complete bailey.
22-027. REG. PRICE

TRANSISTORIZED:
SIGNAL
TRACER

Spot circuit troubles and
check RF, IF and audio
signals from aerial to
speaker on al audio
equipment. With 9V
batten', instructions.
22-010.

REG. PRICE £9.95
REALISTIC DX 300
General coverage receiver. Quartz -synthesised tuning,
digital frequency readout. 3 -step RF Attenuates. 6 -
range preselector with LED indicators. SSb and CW
demodulation. Speaker. Code oscillator. Batteries (not
included) or 12V DC. 20-204.

REG. PRICE £229.95

You save because we design,
manufacture, sell and service.
Tandy have over 7,000 stores and dealerships
worldwide. Over 2,500 products are made

6 -DIGIT
FREQUENCY
COUNTER
Counts frequencies
from 100 Hz to over
45 MHz with 100 mS

to time. Accuracy is
3 ppm at 25°C or less
then ± 30 Mkz on 10
MHz! Overload -
protected 1-meg

input. Sensitivity, 30
mV up to 30 MHz.

Req. 9V battery.
22-351. REG. PRICE

£79.95
DIGITAL IC LOGIC PROBE

Unique circuitry makes it a combined level detector,
pulse detector and pulse stretcher. Hi -LED indicates
logic "1". Lo -LED is logic "0". Pulse LED displays
pulse transitions to 300 nanoseconds, blinks at 3 Hz
for high frequency signals (up to 1.5 MHz). Input
impedence: 300K ohms. With 36" power cables.
22-300.

REG. PRICE £ 1 9 95
DYNAMIC
TRANSISTOR
CHECKER
Shows current gain and
electrode open and short
circuit. Tests low, medium
or high power PNP or NPN
types. Go/no-Go test from
5-50mA on power types.
22-024.

REG. PRICE

£9.95

specif ically for or by Tandy at 16 factories
around the world. The quality of our
products has been achieved by over 60 years
of continuous technological advancement.

KNOWN AS RALAO sHACx IN THE US.A MAKERS OF THE WORLDS BIGGEST SELLING MICROCOMPUTER TI:,

The largest electronics retailer in the world.
Offers subject to availability. Instant credit available in most cases.

OVER 170 STORES AND DEALERSHIPS NATIONWIDE.

MULTITESTER
Dual FET imput for
accuracy and minimum
loading. 11.5cm mirrored
scale. DC volts, 0-1-3-10-
30- 100-300- 1000. DC
current 0-100 a. 0-3-30-
300 milliamp. Resistance
0 -30 -300 -3k -301C-1
megaulim. 0 -100 -1k -
101C -100K-3
megaohms. Req. 9V
battery. 22-209.

REG. PRICE

£29.95
SIGNAL INJECTOR
For RF, IF, AF circuits.
Maximum accuracy. Easy
pushbutton operation. Needs
two "AA" batteries. 22-4033.

REG. PRICE £2.79
AC/DC CIRCUIT
TESTER
Accuracy in 1-300 volts
ranges. Safe in live/dead
circuits. Needs two "AA"
batteries. 22-4034.

REG. PRICE £1.99
VARIABLE POWER SUPPL
Power project boards. IC's, other low -voltage DC
equipment. Load regulation: less than 450mV at 1
amp at 24V DC. Ripple: less then 25mV. Maximum
output current: 1.25 amps. Switchable colour -coded
meter reads 0-25V. DC and 0-1.25 amps. Three-way
binding posts take wires, banana plugs or dual banana
plugs with 0.75" centres. Fa 220/240V AC.
22-9123

REG. PRICE £35.95

DEALER

Most items also available
at Tandy Dealers. Look for this

sign in your area.

MA,
MUM

Access. Barclaycard and
Trustcard welcome.

Prices may vary at individual stores.
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KITS FOR SYNTHESISERS, SOUND EFFECTS
COMPONENTS SETS include all necessary resistors,
capacitors, semiconductors, potentiometers and
transformers. Hardware such as cases, sockets, knobs,
keyboards, etc. are not included but most of these may
be bought separately. Fuller details of kits. PCBs and
parts are shown in our lists.

LAYOUT DIAGRAMS are supplied tree with all PCBs
unless "as published".

PHONOSONICS
MAIL ORDER SUPPLIERS OF QUALITY
PRINTED CIRCUIT BOARDS, KITS AND
COMPONENTS TO A WORLD-WIDE

MARKET

P.E. 128 -NOTE
PROGRAMMABLE SEQUENCER
Enables a voltage controlled synthesiser to automatically play
pre-programmed tunes of up to 32 pitches and 128 notes long.
Programs are keyboard initiated and note length and rhythmic
pattern are externally variable.

Set of basic component kits KIT 76-5 928.92
Set of PCBs & layout charts KIT 76-6 £5.66
Set of text photocopies £1.36

P.E. 16 -NOTE
PROGRAMMABLE SEQUENCER
Sequences of up to 16 notes may be programmed by the use of
external panel controls and fed into most voltage controlled syn-
thesisers.

Set of basic component kits KIT 86-3 [22.90
Set of PCBs KIT 86-4 95.09
Set text photocopies £1.54

P.E. STRING ENSEMBLE
A multivoiced string instrument synthesiser.

Set of basic component kits KIT 77-6
Set of PCBs & layout charts KIT 77-7

t68.70
[24.18

P.E. JOANNA PLUS ORGAN VOICING
A modified version of the P.E. 5 -octave piano that retains all the
original facilities and also includes switchable organ voicing cir-
cuitry.

Set of basic component kits KIT 71-5 £80.39
Set of PCBs & layout charts KIT 71-6 £29.51
"Sound Design" booklet E1.00

ELEKTOR ELECTRONIC PIANO
A touch -sensitive multiple -voicing piano using the latest
integrated circuit techniques for the keying and envelope shaping,
and virtually eliminating "bee -hive" noise hitherto inherent in
previous electronic pianos.

5 -octave set of basic components KIT 80-6 £110.39
5 -octave set of PCBs las published) KIT 80-7 f26.02
Additional 3 -octave extension
basic parts KIT 80-5 £45.05
Additional 3 -octave set of PCBs
las published) KIT 80-8 £9.55
Set of text photocopies £1.81

P.E. MINISONIC MK2 SYNTHESISER
A portable mains operated miniature sound synthesiser with
keyboard circuits. Although having slightly fewer facilities than
the large Formant and P.E. synthesisers the functions offered by
this design give it great scope and versatility.

Set of basic component kits (excl. KBD
R's & tuning pots - see list for options
available KIT 38-23 917.05
Set of PCBs (incl. layout charts) KIT 38-24 99.17
-Sound Design- booklet £1.00

P.E. SYNTHESISER
The well acclaimed and highly versatile large scale mains
operated synthesiser. Other circuits in our lists may be used with
it to good advantage.

Main Unit basic component kits KIT 23.27 186.95
Main Unit set of PCBs & layout charts KIT 23-28 £14.48
Keyboard Unit basic component kits KIT 23-29 £52.06
Keyboard Unit set of PCBs & layout
charts KIT 23-30 £8.41
Main Unit set of text photocopies £5.91
Keyboard Unit set of text photocopies [2.30

ELEKTOR FORMANT SYNTHESISER
A very sophisticated synthesiser for the advanced constructor
who puts performance before price.

Set of basic component kits KIT 66-12 £193.68
Set of PCBs las published) KIT 66-13 953.92
Set of text photocopies £7.83

P.E. GUITAR EFFECTS PEDAL
Modulates the attack, decay and filter characteristics of a signal
from most audio sources, producing 8 different switchable effects
that can be further modified by manual controls.

Basic parts with foot switches KIT 42-1 98.48
Basic parts with panel switches KIT 42-2 £5.55
PCB & layout chart PCB 42A £1.57
Text photocopy 28p

ELEKTOR DIGITAL REVERB UNIT
A very advanced unit using sophisticated i.c. techniques instead
of mechanical spring lines. The basic delay range of 24 to 90mS
can be extended up to 450mS using the extension unit. Further
delays can be obtained using more extensions.

Main unit basic component kit KIT 78-1 949.99
Main unit PCB las published) PCB 9913 93.1119

Extension unit basic component kit KIT 78-2 947.19
Extension unit PCB las published) PCB 788 91.16
Text photocopy

ELEKTOR ANALOGUE
REVERB UNIT
Using i.c.s instead of spring -lines the main unit has a maxIum
delay of up to 100mS, and the additional set extends this up to
200mS. May be used in either mono or stereo mode.

Main unit basic component set KIT 83-1 £28.49
Additional Delay basic components KIT 83-2 t20.07
PCB las publ.) to hold both kits PCB 9973 [4.31
Text photocopy

P.E. GUITAR MULTIPROCESSOR
An extremely versatile sound processing unit capable of
producing, for example, flanging, vibrato, reverb, fuzz and tremolo
as well as other fascinating sounds. May be used with most elec-
tronic instruments.

Set of basic component kits KIT 85-3 943.75
Set of PCBs & layout charts KIT 85-4 910.62
Set of text photocopies 52.52

P.E. PHASER
An automatically controlled 6 -stage phasing unit with integral
oscillator.

Set of basic components, incl..
PCB & chart KIT 88-1 910.14
Text photocopy 669

ELEKTOR PHASING &
VIBRATO UNIT
Includes manual and automatic control over the rate of phasing &
vibrato, and has been slightly modified to also include a 2 -input
mixer stage.

Set of basic components KIT 70-1 £19.11
PCB & layout chart PCB 70A £2.56
Text photocopy 67p

P.E. PHASING UNIT
A simple but effective manually controlled phasing unit.

Set of basic components incl.,
PCB & chart KIT 25-1 93.52
Text photocopy 29p

PHASING CONTROL UNIT
For use with Phasing Kit 25 to automatically control rate of
phasing.

Set of basic components incl.,
PCB & chart KIT 36-1 9521
Text photocopy 10p

P.E. SWITCHED TONE
TREBLE BOOST
Provides switched selection of 4 preset tonal responses.

Set of basic components,
PCB & chart KIT 89-1 [3.82
Text photocopy 71p

P.E. TREBLE BOOST UNIT
A simple treble boost unit with manual control of depth.

Set of basic components.
PCB & chart KIT 53-1 0.71

ELEKTOR RESONANCE FILTER
Allows a synthesiser to produce a more realistic simulation of
natural musical instruments.

Set of basic components KIT 82-1 9111.11
PCB las published) PCB 9951 93.29
Text photocopy

P.E. GUITAR OVERDRIVE
Sophisticated versatile fuzz unit including variable controls
affecting the fuzz quality whilst retaining the attack and decay.
and also providing filtering. Can be used with other electronic in-
struments.

Set of basic components KIT 56-1 197.57
PCB & layout chart PCB 56A £1.78
Text photocopy lip

P.E. SMOOTH FUZZ
Set of basic components.
PCB & chart KIT 91-1 e6.01

TREMOLO UNIT
A slightly modified version of the simple P.E. unit.

Set of basic components.
PCB & chart KIT 54-1 £3.23

GUITAR FREQUENCY DOUBLER
A slightly modified and extended version of the P.E. unit.

Set of basic components,
PCB & chart KIT 74-1 94.97
Text photocopy 31p

P.E. GUITAR SUSTAIN
Maintains the natural attack whilst extending note duration.

Basic components. foot switches,
PCB & chart KIT 75-1 95.14
Basic components, panel switches,
PCB & chart KIT 75-2 9.4.011

Text photocopy 389

P.E. WAH-WAH UNIT
Can be controlled manually or by integral automatic control.

Set of basic components,
PCB & chart KIT 51-1 t3.99

P.E. AUTO-WAH UNIT
Automatically Wah or Swell sounds with each note played.

Basic components. foot
switches, PCB & chart KIT 58-1 51.43
Basic components, panel
switches, PCB & chart KIT 58-2 £5.31
Text photocopy 58p

ELEKTOR WAVEFORM CONVERTOR
Converts a saw -tooth waveform into sinewave, mark -space saw -
tooth, regular triangle, or square -wave with variable mark -space
ratio.

Basic components, PCB & chart.
but excl. sw's. KIT 67-1 99.24

P.E. VOLTAGE CONTROLLED
FILTER
Extracted from P.E. Minisonic project.

Set of basic components,
PCB & chart

P.E. RING MODULATOR
Extracted from P.E. Minisonic project.

Set of basic components.
PCB & chart

KIT 65-1 L7.118

KIT 59.1 £8.05

ELEKTOR RING MODULATOR
Compatible with the Formant & most other synthesisers

Set of basic components KIT 87-1
PCB las published) PCB 79040
Text photocopy

94.66
[1.74

38p

10% DISCOUNT VOUCHER
(PE 70)

TERMS: Goods in current adverts & lists
over £50 goods value feud P&P & VATI.
Correctly costed, C.W.O.. U.K. orders only.
This voucher must accompany order. Valid
until end of month on cover of P.E. Does not
apply to credit card orders.

ADD: POSTS HANDLING
U.K.orders. Keyboards add £2.30 each. Other goods: Under
£5 add 25p, under £20 add 50p. over £20 add 75p.
Recommended insurance against postal mishaps: add 50p
for cover up to E50, El for E100 cover, etc., pro -rata.
Insurance must be added for credit card orders.
N.B.Eire, Cl., B.F.P.0 and other countries are subject to
higher export postage rates.

ADD 15% VAT
ler current rate if changed/.
Must be added to full total of
goods, discount, post &
handling, on all U.K. orders.
Does not apply to Exports.

EXPORT ORDERS ARE WELCOME but to avoid
delay we advise you to see our list for postage rates. All
payments must be cash -with -order, in Sterling by Inter-
national Money Order or through an English Bank. To
obtain list - Europe send 25p, other countries send
50p.

PHONOSONICS  DEPT PE81  22 HIGH STREET SIDCUP  KENT DA14 6EH
TERMS: C.W.O., MAIL ORDER OR COLLECTION
8T APPOINTMENT (TEL 01-302 6184)
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AND OTHER PROJECTS
PHOTOGRAPHS in this advertisement
show two of our units containing some of
the P.E.projects built from our kits and
PCBs. The cues -were built by ourselves
and are not for sale. though a small
selection of other cases is available.

UST -Send stamped addressed
envelope with all U.K. requests for free
list giving fuller details of PCBs, kits and
other components.

OVERSEAS enquiries for list Europe -
send 20p: other countries -send 50p.

KIMBER-ALLEN
KEYBOARDS AND CONTACTS

KIMBER-ALLEN KEYBOARDS as required for many published projects. The manufacturers
claim that these are the finest moulded plastic keyboards available. All octaves are C to C, the
keys are plastic, spring -loaded, fitted with actuators, and mounted on a robust aluminium frame.

3 Octave 137 notes) 625.50
4 Octave 149 notes) £32.25
5 Octave 161 notes) 639.75

CONTACT ASSEMBLIES (gold -clad wire) - 1 required for each KBD note:
Type GJ - SPCO 254p ea. Type GA - 1 pr of contacts, normally open 24p ea. Type GB -2 pr

N/O 281p ea. Type GC - 3 pr N/O 371p ea. Type GE -4 pr N/0 444p ea. Type GH - 5 pr N/0
58.1p ea. Type 4PS -3 pr N/O plus SPCO 57p ea.

P.E. NOISE GENERATOR INTEGRATED
Extracted from the P.E. Minisonic.

Set of basic components, CIRCUITS
PCB & chart KIT 60-1 64.00

301 48p

WIND & RAIN EFFECTS UNIT 318
320-15

220p
195p

A slightly modified version of the original P.E. unit. 323 582p
Set of basic components. 324 87p
PCB & chart KIT 28-1 £4.88 341-15 87p
Text photocopy 28p 356 101p

709 48pP.E. ENVELOPE SHAPER 723 51p
WITHOUT VCA 726 1005p

Provides .full manual control over attack, decay, sustain and 741 24p

release functions, and is for use with an existing VCA. 748 57p

Set of basic components,
4001 153p

PCB & chart KIT 44-1 65.24 4007 174p

Text photocopy 49p 4011
40134013 34p

P.E. ENVELOPE SHAPER 4016
4017

33p
54pWITH VCA 4024 4611,

Has an integral Voltage Controlled Amplifier, and has full manual 4046 98p
control over the A,D.S.R functions. 4049 373p

Set of basic components. 4066 401p
PCB & chart KIT 50-1 67.34 4069 18p
Text photocopy sop 4081 181p

4136 126p
P.E. GENERATOR AM2833 396p

An ADSR envelope shaper without VCA, and additional providing AY -1-0212
AY -1,1320 5617p38pRepeat -triggering enabling a synthesiser to be programmed for

mandolin or banjo effects.
AY -1-6721/6
CA3046

1138p
71p

Set of basic components KIT 63-1 65.13 CA3080 63pPCB & layout chart PCB 63A 02.00 CA3084 209pText photocopy UP FX209 729p

P.E. EXTERNAL -INPUT M252
MC3340

680p
150pSYNTHESISER -INTERFACE MCM6810 670p

Allows external inputs such as guitars, microphones etc., to be
processed by synthesiser circuits.

RC4195
SAD1024

117p
1762p

Set of basic components, SG3402 262p
PCB & chart KIT 81-1 63.23 TDA1022 582p

TL074 120p
P.E. TUNING FORK XR2207 420p

Produces 84 switch -selected frequency -accurate tones with an 7400
74005

20
375pp

LED monitor clearly displaying beat -note adjustments. 7402 20
Set of basic components, 7404
PCB & chart KIT 46-1 116.42
Power Supply components,

7413
7420

31p
15p

PCB & chart KIT 46-2 66.90 7447 72p
Teat photocopy "IT 7472 221p

P.E. TUNING INDICATOR 7473
7474

371p
31Ip

A simple 4 -octave frequency comparitor for use with synthesisers 7489 241p
and other instruments where the full versatility of KIT 46 is not 7490 42p
required. 7493 49Ip

Set of basic components, 74121 53p
PCB & chart, but excl. sw. KIT 69-1 611.19 74123 554.p
Text photocopy 58p 7805 145p

78 0 145p
P.E. DYNAMIC RANGE LIMITER 78128 145p
Preset to automatically control sound output levels. 7815 145p

Set of basic components,
PCB & chart KIT 62-1 65.03

7818 145p

P.E. CONSTANT DISPLAY MFREQUENCY COUNTER
A 5 -digit counter for 1Hz to 55KHz with 1Hz sampling rate.
Readout does not count visibly or flicker due to blanking.

liARCE WARD
Set of basic components KIT 79-1 626.45 AI,
PCB las published) PCB 79A £3.33
Text photocopy 78p

ft,,,,,,...... 1110011

PRICES ARE CORRECT AT TIME OF PRESS. PHONOSONICSE. a 0. E. DELIVERY SUBJECT TOO AVAILABILITY.

DOOR TUNES E17.13 VAT.

Waddmgton's Videomamer announce a doorbell that doesn't
go Brrringgg, DinoDong or Balm. Instead it plays 24

different classical and popular tunes. It will play the tune
you select far your mood the season or the vLsnoi you are
expecting to call. Door tunes is not only great fun and a
wonderful ice breaker, but is also very functionally and
beautifully designed to enhance your home. There is

something for Chnstmas, something for your continental
vistas or your relations from the states, and even

something for the Queen. Door tunes is easy to install and
has separate controls for volume, tone and tempo.

PROBRAMMAI.E f211.50 + VAT.
COLOUR CARTRIDGE T.V. GAM.

the TV genie can be compared to an audin cassette deck
and is programmed to play a muhnude of different games
in COLOUR, using various plugm cartridges.. At long last a
TV game is available which will keep pace with improving
technology by allowing you to extend your library of games
with the purchase of additional cartridges as new games
are developed. Each cartridge contains up to ten different
action games and the first canndge containing ten spans
games ff included free with the console. Other cartridges
are currently available to enable you to play such games as
Grand Pnx Motor Racing, Super Wipeout and Stint Rider.
Further cartridges are to be released later this year.

including Tank Battle, Hunt the Sub and Target. The

console comes complete with two removable 'amok
player comrols to enable you to move in all four directions
lopidownInghtilefil and built into these toystick controls are
ball serve and target fire buttons. Other features include
several difficulty option switches, automatic on screen

digital scoring and colour coding on scores and balls
lifelike sounds are transmitted through the N's speaker,
simulating the actual game being played.
Manufactured by Waddington's Vide:arrester and

guaranteed for one year.

STAR CHESS - E55.09 + VAT,
PLAY CHESS AGAINST YOUR PARTNER.

using your own N to display the board and pieces Star
Chess is a new absorbing game for two players, which will
interest and excite all ages. The unit plugs into the aerial
socket of your N set and displays the board and pieces in
full colour for black and whitel on your N screen. Based on
the moves of chess. It adds even more excitement and
interest to the game. For those who have never played,
Star Chess is a novel introduction to the classic game of
chess. For the experienced chess player, there are whole
new dimensions of unpredictability and chance added to
the strategy of the game. Not only can pieces be taken in
conventional chess type moves, bin each piece can also
exchange rocket lire with as opponents The unit comes
complete with a Nee 18V moms adaptor, full instructions
and twelve months guarantee

CHESS CHALLENGER 1- E95.65 + VAT.
PLAY CHESS AGAINST THE COMPUTER.

The stylish, compact, portable console can he set to PlaYtt
seven different levels of ability from beginner to expert
induding "Mate in two" and "Chess by mel". The computer
will only make responses which obey international chess
rules. Castling, on passant, and promoting a pawn are all
included as part of the computer's programme. It is

possible la enter any given problem from magazines or
newspapers or alternatively establish your own board

position and watch the computer react. The poscons ol all
pieces can be verified by sung the computor memory recall
button
Pnce Includes unit wall wood grained housing, and

Staunton design chess pieces. Computer plays black or

white and against itself and Carnes complete with a mans
adaptor and 12 momhs guarantee

OTHER CHESS COMPUTERS IN OUR RANGE INCLUDE

CHESS CHAMPION -B LEVELS E47.311 + VAT.
CHESS CHALLENGER -10 LEVELS -£131.71
+ VAT.
BORIS - MULTI -LEVEL TALKING DISPLAY £11114
+ VAT.

NIA&
EXTRA CARTRIDGES

ROAD RACE - 1737 + VAT.
Grand Prix motor racing with gear changes, crash noises

SUPER WIPEOUT - 7 + VAT.
10 different games of blasting obstacles off the screen.

STUNT RIDER - E12.19 + VAT.
Motorcycle speed trials, lumping obstacles, leaping various
rows of up to 24 buses etc.
NON -PROGRAMMABLE N GAMES

E Gams - COLOURSCORE II - f1150 + VAT.

10 Game COLOUR SPORTSWORLO 122.50 + VAT.

ELECMOINC CHESS BOMB TUTOR £17.17 + VAT.

A spend bulk purchase of these amazing dress teaching
machines enables us to offer them at only C1075 less than
half recommended retail price. The electronic chess tutor is
a simple battery operated machine that can actually teach
anyone to play chess and rnprove their game right up to
championship level. This machine is not only for total
beginners but also for established players wanting to play
bener chess. Unit contains the electronic chessboard with
32 chess pieces, a 64 page explanatory booklet and a set of
32 progressive programme cards including 6 beginners
cards, 16 check mate positions. 9 miniature genies, 5

openings, 3 end genies, 28 chess problems and 2 master
genies

DRAUGHTS COMPUTERS
CHECKER CHALLENGER 2 LEVELS f43.011+ VAT.

4 LEVELS OB.00 s VAT.

The draughts computer enables you to sharpen.your skills,
improve your game, and play whenever you want The

computer incorgbrates a sophisticated, reliable, decision

making microprocessor as its brain Its high level ol

thinking &Lay enables it to respond with its best counter
moves like a skilled human opponent You can select

offence or defence and change playing difficulty levels at
any Pme Positions can be Verified by computer memory
recall. Machine does not permit (legal moves and can solve
set problems Computer tames complete with instructions.
mains adaparnr and twelve months guarantee

PLAY DRAUGHTSiCHECKERS AGAINST THE COMPUTER

FOR FREE BROCHURES - SEND S.A.E
ni FREE illustrated brochures and reviews on TV and chess ganies please send a stamped addressed envelope, and state

which particular games you require information on
Callers welcome at our shop in Welling demonstrations daily - open from gen. 5 hpin Mon Sat 19arulpni Wed)

To order by telephone please quote your name, address and AccesaBarcloycard number
Postage and Packing FREE

MD DIRECT SUPPLIES LIMITED. Dept PE12 102 Bellegrove Road,

Welling Kent DA16 3Q0. Tel: 01-303 9145 (Day) 01-850 8652 (Evenings)
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SEIKO MEMORY
BANK
Calendar watch M354
Hours. mins.. secs.
Month, day, date in
12 or 24 hour format
all indicated continuously.
Monthly calendar display
month, year and all dates
for any selected month over
80 year period.
Memory bank function.
Any desired dates up to 11
can be stored in advanced.
2 year battery life.
Water resistant.
Metac Price

£79.50 M11

CASIO CHRONO
95QS-3LB
Stainless steel case.
water resistant to 66 feet.
Hours, mins, secs, am/Pm,
year, month, date, day.
Auto -calendar
pre-programmed
until the year 2029.
12/24 hour. Stopwatch
function.
Range 7 hours. 1/100 sec.
(Mode) Net time/lap-time/
1st -2nd place times.
Dual time function.
Accuracy 15 secs per month
Battery life approx 4 years.

£22.95

11110

M 22

BELTIME
Chronograph
(9 -Functions)

Hours, mins, secs,

day. date, month.

interchange feature,

automatic calendar,

backlight. Net

time/lap/time.

Stainless steel bracelet.

Battery life 1 year.

(£14.95 M 34

MELODY
Multi Alarm
Chronograph

Hours, mins, secs,

Day, Date, Count-
down alarm,
Dual time zone,

1 /100th sec
stopwatch.
Lap/split time,
1st and 2nd place

times, Melody tes
function.

£26.95 M30

SEIKO Alarm
Chronograph
With WEEKLY Alarm.
Hours, mins, secs, month,
date, day, am/pm.
Weekly alarm - can be set
for every day at designated
time e.g. 6.30 ant on Mon,
Wed and Friday.
Alarm set time displayed
above time of day.
Full stopwatch functions.
laptime, split etc.

£89.95 M10

CASIO LADIES
86CL-23B-1
Elegant slim line.
Stainless steel bracelet,
fully adjustable.
Hour, mins, 10 sec symbol
second by flash, am/pm.
Month, date, day.
Auto -calendar preprogrammed
for 28th day in Feb.
Accuracy per month 15 secs.
Battery life approx 15 months.

£29.95 M23

BELTIME
Multi Alarm
29 Functions

Hours, mins, secs,

date, day.

Alarm, chronograph,

Light.

Watch 8 functions,

Alarm 4 functions,

chronograph 17

functions.

Stainless steel

bracelet.

£29.95 M35

DUAL
TIME -ALARM

CHRONOGRAPH
Incorporating module

of world famouse
Japanese watch
manufacture.
Hours, mins, secs.
days of week, month,
day and date.
24 hour alarm,
12 hour chronograph.
1/10th secs,
lap time. Beck light
stainless steel case
and bracelet.
Mineral glass,
Battery hatch,
long life battery.

£35.00 M12

SEIKO Melody
Alarm Chronograph
Chiming Alarm,

plus chrono.

Hours, mins, secs, date,

day, 24 hour alarm, 12

hour chronograph, 1/10th

secs, Laptime. Back light,

Stainless steel, mineral

glass.

METAC PRICE

£92.95 M19

CASIO F-200
Sports Chrono
Attractive Mans watch
in black resin with
mineral glass.
Hours, mins, secs, am/pm.
Month, date,
alpha -numeric day.
Auto -calendar set
28th Feb.
Stopwatch working
range 1 hour,
units 1/100 sec. Mode,
Net Time/lap/time/
1st -2nd place times.
Accuracy approx 15 secs
per month.
Battery 12 months.

£14.95 M24

CASIO F -8C
3 Year Battery life.
Hours. mins. secs,

ant/pm, date, day.

Auto calendar set

28th Feb.

Stopweatch function.
Accuracy 15 secs per

month. Battery life

approx 3 years.

£9.95 M36

PICOQUARTZ
Microprocessor Alarm
Chronograph

Multilanguage-day of
the week can be set
to English, French,
German, Italian or
Spanish.
Chime - every full
hour combined with a
response signal,
beeping at every
pressing of the
functions.
Can be switched ott.
12-24 hour format.
Backlight.
Chrono - 1, full scale
chrono with lap,
counting hours upto
24 hrs. Mins, secs.
1/100th secs.
Two Alarm systems.
Two time zones.

£37.95

Barn' 7--x

M32

SEIKO
Calculator
Watch
Full specification

calculator with

memory, plus multi

function watch.

Hours, mins, secs,

day. date, backlight,

Automatic calendar.

Long life battery.

£99.95

en
ton ne

P

M27

CASIO ALARM
CHRONO
81CS-36B
and also day. month and year
perpetual automatic calendar.
100th sec chronograph to
7 hours.
Net time/lap/time/1st
and 2nd place times. User
optional 12/24 hr display. 24
Alarm. User optional,
hourly chime.
Backlight, mineral glass,
stainless steel.
Water resistant to
100ft.
Battery life approx 4 years.

£34.95 M25

CASIO CALENDAR
200
47CS-23B-1 Black.
Stainless steel.
Hours, mins, 10 second

symbol, second (by flash),
am/pm. Month, day, date.

Auto -calendar set from

1901 to 2009.
Full month calendar display.

Dual time function.

Accuracy 10 secs per

month. Battery life
approx 15 months. £59.95 M37

SEIKO
CHRONOGRAPH

Hours, mins. secs
and day of the week.
Month date and
day of the week.
Stopwatch display -
Hours, mins, secs
up to 12 hours
(mins. secs, 1/100 secs
up to 20 minutes).
Lap timing,
Continuous time
measurement of two
competitors.
Stinless steel,
mineral glass.

L£56.00
M33

1[111EMC & TIMERCECENTRES
ELECT

North & Midlands
67 High Street, DAVENTRY

Northamptonshire
Telephone: 03272 76545

South of England
327 Edgware Road

LONDON W.2
Telephone: (01) 723 4753
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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.

MULTI ALARM
6 Digits 10
Functions

 Hours, mins., secs.
 Months, date, day.
 Basic alarm.
 Memory date alarm.
 Timer alarm with dual
 Time and 10 country

zone.
 Back -light.
 8mm thick.

£18.65

SOLAR QUARTZ LCD'
Chronograph
Powered from solar
panel with battery back-up.
6 digit, 11 functions.
Hours, mins., secs., day,
date, day of week.
1/100th, 1/10th. secs..
10X secs., mins.
Split and lap modes.
Back -light, auto
calendar. Only 8mm
thick.
Stainless steel bracelet
and back.
Adjustable bracelet.
Metac Price

£13.65
Guaranteed same day despatch. M9

HANIMEX
Electronic
LED Alarm Clock

Features and Specification
Hour minute display Large LED display wrth
p.m.and alarm on indrcator 24 Hours alarm wr,
on: off control Display ftash,t9 for power loss
indrcatron Repeatable 9.rurnute snooze DOPL,
bright 'dim modes control Size 5.15' 3.93"a
2.36" 1131mm I 1mm a 60mrnt
Weight 1 431bs 10.65 kgr

AC power 220V

£10.20 Thousands sold!
Mains operated.

Guaranteed same
day despatch.

M13

SOLAR QUARTZ
LCD 5 Function

Genuine solar panel
with battery back-up.
Hours, mins., secs., day,
date. Fully adjustable
bracelet. Back -light.
Only 7mm thick.

£8.65

Guaranteed same day
despatch.

M2

'FRONT -BUTTON
Alarm Chrono
Dual Time

6 digits, 5 flags,
22 functions.
Constant display of
hours and mins., plus
optional seconds or
date display.
AM/PM indication, month, date
Continuous display of day.
Stop -watch to 12 hours
59 9 secs., in 1/10 second steps.
Split and lap timing modes.
Dual time zones.
Only 8mm thick.
Back -light. Fully adjustable £22.65open bracelet.
Guaranteed same day dispatch M6

QUARTZ LCD
Ladies Day Watch

Only 25 r 20mrn and
6mm thick.
Hours, minutes, seconds,
day, date, backlight and
auto calendar.
Elegant metal
bracelet in silver or
gold fully adjustable
to suit very slim
wrists.
State colour preference.

£9.95
Guaranteed same day despatch. M15

EXECUTIVE ALARM
WATCH
6 Functions plus Alarm:
Conference signal.
5 minute snooze alarm.
Conference signal sounds
4 secs., before main alarm
to give advance warning and
an option to cancel.
Snooze sounds 5 mins..
after main alarm and
is always proceeded
by the conference signal.

£14.95 M60

QUARTZ LCD SLIM
11 Function CHRONO

6 digit, 11 functions.
Hours, mins., secs., day,
date, day of week.
1/100th, 1/10th, secs.,
10X secs., mins.,
Split and lap modes.
Back -light, auto calendar.
Only 8mm thick.
Stainless steel bracelet
and back.
Adjustable bracelet.
Metac Price

£10.65 Thousands sold!
Guaranteed same day despatch

SOLAR QUARTZ LCD,
Chronograph with
Alarm
Dual Time Zone
Facility

6 digits, 5 flags.
22 functions.
Solar panel with
battery back-up.
6 basic functions.
Stop -watch to 12 hours

159 9 secs., in 1/10 sec.,
steps.
Split and lap timing modes.

Alarm. 9mm thick. Back -light. E 27 9 5Dual time zones.

Fully adjustable bracelet. M7

QUARTZ LCD
Ladies Fashion Watch
Elegant bracelet in
bronze/gold finish or
silver colour.
Hours, mins. secs, day,
date, backlight and auto
calendar. Adjustable for
the slimmest of wrists.
State colour preference.

£14.95

a

Guaranteed same day despatch M 17

MACY QUARTZ
ANALOGUE
Automatic Calendar
Day and Date
infinite bracelet.
This mans watch has
elegarce as well as the
robust appearance provided
by a watch with traditional
features. Accuracy is
provided by a quartz
crystal powered by a
long lite miniature
battery.

£24.95 M21

HOW TO OR DER
Payment can be made by sending cheque. postal order, Barclay, Access or American Express card
numbers. Write your name, address and order details clearly, enclose 40 pence per single item for
post and packing or the amount stated in the advert. All products carry 1 year written guarantee
and full money -back 10 day reassurance. Battery fitting and electronic calibration service is
available to customers at any Metac shop. All pr ces include VAT currently at 15%.
Mateo Wholesale:
Trade enquiries - send for a complete list of prices for all the goods advertised plus many more not
shown also minimum order details.
Telephone orders: Credit card customers can telephone orders direct to Daventry1032721 76545
or Edgware Rd. 01-723 4753 24 hours a day.

Service Enquiries 03272-77659
CALLERS WELCOME Shops open 9-30am-6.00

QUARTZ LCD
ALARM 7 Function

Hours, mins., secs,.
month, date, day.
6 digits, 3 flags plus
continuous display
of day and date or
seconds. Back -light
Only 9mm thick.

£12.65

IOW
Guaranteed same day dispatch.

ALARM CHRONO
with 9 world
time zones
 6 digits, 5 flags.
 6 basic functions.
 8 further time zones.
 Count -down alarm.
 Stop -watch to 12 hours

59 9 secs.
in 1/10 sec. steps.

 Split and timing modes
 Alarm.
 9 mm thick.
 Back -light.
 Fully adjustable bracelet.

£29.65
Um*

M8

QUARTZ LCD
Ladies Cocktail Watch
Highly functional watch
which also suits those
special occasions.
Beautifully designed
with a very thin bracelet
which retains strength as
well as elegance.
Hours, mins, secs, day, date.
backlight and autocalendar.
Bracelet fully adjustable to
suit slim wrists.
State gold or silver finish.

£19.95
Guaranteed same day despatch M18
Metac price breakthrough for an Alarm
Chronograph with Dual Time
only

£18.95

OUTSTANDING FEATURES
 DUAL TIME. Local time always vis-

ible and you can set and recall any
other time zone (such as GMT). Also
has a light for night viewing.

 CALENDAR FUNCTIONS include
the date and day in each time zone.

 CHRONOGRAPH/STOPWATCH
displays up to 12 hours, 59 minutes,
and 59.9 seconds.

 On command, stopwatch display
freezes to show intermediate
(split/lap) time while stopwatch
continues to run. Can also switch to
and from timekeeping and stopwatch
modes without affecting either's
operation.

 ALARM can be set to anytime within
a 24 hour period. At the designated
time, a pleasant, but effective buzzer
sounds to remind or awaken you

Guaranteed same day dispatch. ml6

liktaC ELECTRONICS
& TIME CENTRES

North & Midlands
67 High Street, DAV ENTR Y

Northamptonshire
Telephone: 03272 76545

South of England
327 Edgware Road

LONDON W.2
Telephone: (01) 723 4753
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All these
advantages...

 Instant all-weather starting
 Smoother running
 Continual peak performance
 Longer battery & plug life
 Improved fuel consumption
 Improved acceleration/top speed
 Extended energy storage

..inkit form
SPARKRITE X5 is a high performance. top quality indudive
slischargp electronic ignition system designed for the electronics
D I Y.world It has been tried. tested and proven to be utterly
reliable Assembly only takes 1 2 hours and installation jf
even less due to the patented 'clip on easy fitting

The superb technical design o;1 the
Sparkotecircuit eliminates problems of the
contact breaker There is no misfire due to
contact breaker bounce which is eh urinate e I

electronically by a pOse suppression
circuit wINh prevents the unit firing if tin
points bothice.iven at high R P
Contact breaker burn is eliminated by
reducing the current by 95"ii of the norm

There is :also a unique extended dwell
circuit which allows the coil a longer
peribd of time to store as engs-gy before

°discharging to the plugs The unit includi
built in static timing light systems funchni,
light. and security changiioviii switch
Will work all rev cut intet

Fits all 12 v negative -'earth vehicles
with coil/distributor ignition u to 8 cylinders.
THE KIT COMPRISESEVERYT HING NEEDED
Die pressed case Ready drilled aluminium extruded
base and heat sink. coil mounting clips and accessories All kit
components are guaranteed for a pernxi of 2 years from date of
purchase Fully illustrated assembly and installation instructions are
included,

Roger Clark the world famous rally driver
says-Sparkrite electronic ignition systems
are the best you can buy'

HIGH PERFORMANCEHIGH PERFORMANCE
fekt ELECTRONIC IGNITION

Electronics Design Associates, Dot. PE1179, 82 Bath St., Walsall, WS1 3DE

roElectronics Design Associates, Dept. P E 180
82 Bath Street, Walsall, WS1 3DE. Phone. 10922) 614791

Name

Address

Phone your order with Access or Barclaycard

Inc y A 1. and P P OLIANTITY REIM

X5 KIT £1695
LACCESS OR BARCLAY CARO No

I enclose cbequeiPO's for

Cheque No.

Send SAE 0 brochure only 'Kluged

From
Kam

Circuits
a new p.c.b.
battery

operated
Mini -

Drill
Available with or without a portable stand this
new powerful precision drill will enable you to drill
holes in p.c.b.'s, metal, wooden panels or
anywhere that small holes are needed. Bit sizes
0.6mm, 1.0mm and 1.5mm.
Power supply 4 x UM3 batteries.
Price without stand £19.02 (inclusive of p.p. and VAT).
Stand price £8.63 (inclusive of p.p. & VAT).
Write for technical brochure now:

Kam Circuits Limited
Porte Marsh Road, Caine, Wilts. SN11 9BW
Telephone: (0249) 815262 Telex: 444218

BRING YOU THE NEW CHINAGLIA

MINOR
POCKET

MULTIMETER

THE
PROFESSIONAL

SOLUTION
TO

GENERAL
MEASUREMENT

PROBLEMS

£32.50 inc. VAT.

The best instrument for the workshop, school. toolbox, T.V. shop and anywhere
accurate information is needed quickly and simply.

IT OFFERS:
* Single -knob range selection
* 110° Full -view mirror scale and fine line pointer
* Clear unambiguous scales
* A well -damped cylindrical magnet movement with resilient bearings
* 31 ranges providing coverage from 150mV to 1.5kV d.c.: 7 5V 10 1.5kV a.c.:

50pA to 2.5A d.c.: 25mA to 12.5A a.c.: 10k0 and 10M0 resistance and six
signal level ranges.

* Accuracy i 2.5% d.c., + 3% a.c. and 2% resistance.

For details of this and other exciting Alcon instruments please write or phone: -&Le Instruments Ltd.
19 MULBERRY WALK. LONDON SW3 6DZ TEL: 01-352 1897
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STARCHASER
THE NEWFOUR  DO
CHANNEL
LIGHTING
CONTROLLER
FROM TUAC

 4 channels
750W each  over
1000 different sequence
patterns and effects  3 alternative sound
triggers  A.G.C.  simulated strobing  zero reference
triac firing  superb TUAC quality and reliability £99.00 inc.VAT.

4 CHANNEL SOUND TO LIGHT 3 CHANNEL LIGHT
SEQUENCE CHASER MODULATOR
- 4LSM -SILMB

 HCA 8A Triacs
1000W per channel

wP  Switched master control
for sound operation from YaW to 125W
Speed control for fixed rate sequence from
8 per minute to 50 per second  Full logic
integrated circuitry with optical isolation
for amplifier protection. £22.95
Model 501 500W per channel, as above
without sound triggering. £14.95

TUAC .. TUAC

Front panels for lighting effects modules (complete with switches, neons & knobs)

 RCA 8A Triacs
 1000W per channel
* Each channel fully suppressed and fused
 Master control to operate from 1W

to 125W
 Full Wave control £22.95

ADD SEQUENCE CHASING &
DIMMING EFFECTS FOR TUAC
3 CHANNEL LIGHT
MODULATOR
- 3SDM I

* Speed Control 3 per minute to 10
per second

 Full logic integrated circuitry
* Dimmer control to each channel

£17.50

4LSMI
Size: 51/2" x 4'A"

£7.75

mix
TUAC Ltd., 119/121 Charlmont Road, SW17.
Tel 01-672 3137/9080
PRICE INCLUDES VAT. P+P FREE (at 1.10.79)

TO ORDER BY POST. Make cheques/P.0.s payable to TUAC LTD. or quote
Access/Barclaycard No. and post to TUAC LTD. 119/121 Charlmont Roac, London SW17 9AB.
We accept telephone orders from Access/Barclaycard Holders. Phone 01-672 9080.

Send for our free 28 page catal-
ogue, please enclose a stamp.

S1 LMB Combined
with 3SDMI. Size:
9" x 4Y2". £10.00

TUAC MAIN DISTRIBUTORS (Callers Only)
Birmingham, George Matthews, 85/87 Hurst Street,
(Tel: 622 1941).
Canterbury, Socodi, 9 The Friars, (Tel: 60948).
Crewe, Cookies Disco Centre, 126/128 West Street,(Tel: 4739).
Exeter, Electrosure, Fore Street, (Tel: 56687).
London, Garland Bros., Deptford Broadway, (Tel: 01-692 4412).
London, Session Music, 163 Mitcham Road, Tooting,
(Tel: 81-672 3413) Mon -Sat 10am to 5.30pm. Closed Wed.
Luton, Luton Disco Centre, 88 Wellington Street, (Tel: 411733).
Manchester, Al Music, 88 Oxford Street, (Tel: 236 0340).
Middlesborough, Salcoglen, 43 Borough Road, (Tel: 242851).
Southampton, Memhouse, 82 St. Mary Street, (Tel: 28028).
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8/-/VIKI SEMICONDUCTORS,

Type Price

AC126
AC127
AC128
AC128K
AC132
AC134
AC137
AC141
AC141K
AC142
AC176
ACI76K
AC178
AC179
AC180
ACI8OK
AC181
ACI 81K
AC187
ACI 87K
AC188
ACI88K
AD140
AD142
AD143
ADI49
AD161
AD162
ADI61/

162MP
AF124
AF125
AF126
AF127
AF139
AF186
AF239
AL102
AL103
AU104
AU1I 0
AU113
BC107A
BC1078
BC107C
BC108A
BC1088
BC108C
BC109A
BC109B
BC109C
BC147

00.21
£0.21
£0.18
£0.30
00.23
£0.23
£0.23
C0.25
00.35
00.23
£0.21
£0.30
£0.29
£0.29
£0.23
£0.32
C0.23
E0.32
£0.21
£0.32
£0.21
£0.32
£0.89
£0.98
£0.86
£0.69
£0.40
£0.40

C0.81
£0.35
£0.35
£0.35
£0.37
£0.40
£0.58
£0.47
£1.38
£1.35
£1.61
£1.61
£1.61
£0.09
£0.10
£0.12
00.09
£0.11
00.12
£0.00
£0.10
00.12
£0.08

Type
7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7421
7422
7423
7425
7426

Price
C0.10
£0.12
£0.12
£0.12
£0.12
£0.12
£0.26
£0.29
£0.14
£0.14
£0.12
£0.19
£0.17
£0.27
£0.57
£0.26
£0.26
£0.12
£0.23
C0.18
C0.24
00.21
£0.26

Type Price
04000 £0.16
CD4001 £0.23
CD4002 £0.18
CD4006 C1.05
CD4007 £0.19
CD4008 C1.05
CD4009 £0.51
CD4010 COBB.
CD4011 £0.23
CD4012 £0.18
CD4013 £0.48

Type

CA3011
CA3014
CA3018
CA3020
CA3028
CA3035
£43036
CA3042
CA3043
CA3048
CA3052
CA3054
CA3075
043081
CA3089
CA3090
CA3123

TRANSISTORS

Type Price

BC148
BC149
BC157
BC158
8C159
BC167
BC168
BC169
BC169C
13C170
BC171
8C172
BC173
BC177
BC178
BC179
BC180
BC18I
BC182L
BC183
BC183L
BC184
BC207
BC208
BC209
BC212
BC2121
BC213
8C213L
BC214
BC214L
8C227
13C238
13C251
BC251A
BC301
BC302
BC303
BC304
BC327
6C328
BC337
BC338
8C440
BC441
BC460
BC461
BC477
BC478
BC479
BC547
BC548

£0.08
00.08
£0.12
00.12
£0.12
£0.14
£0.14
£0.10
£0.12
£0.10
C0.10
C0.10
£0.10
£0.18
C0.18
E0.18
£0.29
00.10
£0.10
00.10
£0.10
£0.10
£0.13
£0.13
E0.14
£0.10
£0.10
£0.10
£0.10
£0.10
£0.10
£0.18
C0.18
£0.17
£0.18
£0.32
£0.33
£0.32
£0.44
£0.18
£0.17
£0.17
£0.17
£0.36
£0.35
£0.44
£0.44
£0.23
£0.23
£0.23
£0.12
E0.12

Type Price
BC549 £0.12
BC550 £0.16
BC556 £0.16
BC557 £0.15
BC558 C0.14
BC559 £0.18
BD115 £0.58
BD116 £0.92
BD121 £0.75
BD124 £0.81
BD131 £0.40
BD132 £0.40
130133 £0.48
8D135 C0.44
130136 £0.40
8D137 £0.40
6D138 £0.41
BD139 00.41
BD140 £0.41
BD155 £0.92
BD175 £13.89
BD176 £0.69
BD177 £0.78
8D178 £0.78
80179 £0.88
BD203 £0.92
BD204 £0.92
BDY20 00.92
BF457 £0.43
BF458 £0.43
BF459 £0.44
BF594 C0.35
BF596 £0.32
BFR39 00.28
8FR40 £0.29
BFR79 £0.32
BFR80 £0.32
BFX29 £0.25
BFX30 £0.35
BFX84 £0.25
BFX85 £0.28
BFX86 £0.29
BFX87 £0.25
BFX88 £0.25
BFY50 £0.18
BFY51 £0.18
BFY52 £0.18
BIP19 £0.44
BIP20 £0.44
BIP19/

20MP £0.92
BRY39 £0.51

Type Price

BU105 C1.84
BU105/02 02.24
BU204 £1.61
BU205 £1.61
BU208/02 £2.58
MJE2955 £1.04
MJE3055 £0.69
MJE3440 £0.60
MPF102 f0.40
MPF104 £0.40
MPF105 E0.40
M PS405 f0.23
M PS408 £0.23
M PS455 £0.23
MPSA56 £0.23
0C22
0C23
0C24
0C25
0C26
0C28
0C29
0C35
0C36
OC70
0071
TIC44
TIC45
TIP29A
TIP29B
TIP29C
TIP30A
TIP308
TIP30C
TI P3 I A
TI P3 I B
TI P3 IC
TIP32A
TI P32B
TIP32C
TIP41 A
TIP41 B
TIP41 C
TIP42A

.TIP428
TIP42C
TIP2955
TIS43
TIS90
0146
ZTX107

£1.73
E1.73
£1.85
£1.15
E1.15
£0.92
£1.09
£1.03
E1.03
£0.27
£0.17
£0.33
£0.40
E0.48
£0.48
£0.51
£0.46
£0.48
£0.50
£0.46
£0.48
£0.50
£0.48
£0.48
C0.50
£0.50
C0.52
£0.55
£0.50
£0.52
£0.55
£0.69
£0.25
£0.20
£0.23
£0.11

74 SERIES 1-11 ICs
Type
74105
74107
74110
74111
74118
74119
74121
74122
74123
74136
74141
74145
74150
74151
74153
74154
74155
74156
74157
74160
74161
74162

Type
7427
7428
7430
7432
7433
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470

Price
£0.27
£0.29
£0.12
£0.25
£0.34
£0.25
C0.24
£0.13
C0.57
£0.46
00.80
£0.80
£0.74
£0.89
£0.55
£0.84
£0.12
00.12
£0.12
£0.12
00.12
£0.28

Typ Price
7472 £0.23
7473 £0.28
7474 00.28
7475 £0.33
7476 £0.28
7480 £0.50
7481 £0.97
7482 £0.78
7483 EOM
7484 E1.01
7485 £0.78
7486 £0.25
7489 £1.95
7490 £0.38
7491 £0.73
7492 COM
7493 E0.34
7494 £0.88
7495 £0.57
7496 £0.57
74100 £0.97
74104 £0.44

CMOS ICs
Type Price
C D4026 01.38
CD4027 £0.57
CD4028 £0.78
CD4029 £0.97
CD4030 £0.55
CD4031 £2.30
CD4035 C1.15
CD4037 £1.09
CD4040 E1.01
CD4041 £0.87
CD4042 00.82

LINEAR ICs

Type Price
CD4015 £0.87
CD4016 £0.48
CD4017 £0.86
CD4018 £0.97
CD4019 C0.48
CD4020 £1.03
CD4021 £0.94
CD4022 £0.94
CD4023 C0.17
CD4024 £0.74
CD4025 £0.17

Price Type

f0.52 CA3130 £1.08
£1.66 CA3140 EOM
£0.74 1M301 f0.33
fin LM304 £114
f11.52 LM308 [1.16
£1.81 L61309 £1.72
£1.15 1U320-58 £1.72
£1.72 LM320-121/ [1.72
£2.12 114320-15V £1.72
£0.80 LM320-24V £1.72
£1.54 114380 £017
£1.28 LM381 £1.66
£1.72 1M3900 £0.66
£1.72 MC13031. NV
£2.38 MC1304 E2.15
£4.14 MC1310 f1.09
£2.10 MC1312 £2.11

Price
£0.43
00.27
£0.41
£0.88
£0.92
£1.35
C0.27
£0.44
C0.46
£0.59
£0.83
£0.63
£0.78
£0.55
£0.55
£0.94
£0.57
£0.57
£0.57
£0.88
00.71
£0.71

Type Price
CD4043 £1.01
CD4044 £0.94
CD4045 £1.81
CD4048 £1.49
CD4047 £1.00
CD4049 £0.48
CD4050 £0.48
CD4054 £1.26
CD4055 E1.15
CD4056 01.55
CD4069 £0.19

Type

MC1350
MC1352
MC1489
MC1498
NE538
NE550
NE555
NE558
NE565
NE5813
NE587
U4702C
72702
114703
U4709
72709
709P

Price
£1.30
£1.111

£3.38
[1.03
£3.06
f1.911
f0.27
f0.611
f1.3111

f1.311
£116
£0.52
£0.52
f0211
COOS
f11.52
CO2.

Type
114710C
72719
U4711C
72711
LIA723C
72723
U4741C
72741
741P
1.147447C
72747
U4748
72748
148P
SN7801311
SN78023
SN16110

Type
74163
74164
74165
74168
74174
74175
74176
74177
74180
74181
74182
74184
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199

Type Price
ZTX108 00.11
ZTX109 00.11
21X300 00.13
ZTX500 £0.14
2N1613 00.23
2N1711 £0.23
2N1889 C0.51
2N1890 £0.51
2N1893 £0.35
2N2147 £0.88
2N2148 £0.81
2N2160 £1.15
2N2192 £0.44
2N2193 £0.44
2N2194 £0.44
2N2217 £0.25
2N2218 £0.25
2N2218A £0.23
2N2219 £0.23
2N2219A £0.25
2N2904 £0.23
2N2904A £0.24
2N2905 £0.20
2N2905A £0.23
2N2906 £0.18
2N2906A £0.21
2N2907 £0.23
2N2907A C0.25
2N2926G £0.10
2N2926Y £0.09
2N29260 £0.09
2N2926R £0.09
2N292613 £0.09
2N3053 £0.18
2N3054 £0.46
2N3055 £0.48
2N3614 £1.15
22N33615 £1.21

848
2N3702 £0.09
2N3703 £0.09
2N3704 £0.08
2N3705 £0.08
2 N3706 £0.09
2N3707 £0.09
2N3708 £0.08
2N3709 £0.08
2N3710 £0.08
2N3711 £0.08
2N3819 00.21
2N3820 £0.40

Price
£0.71
E0.78
£0.78
£0.89
£0.74
£0.71
£0.66
£0.66
£1.72
£0.86
£0.80
£0.80
£0.78
£0.71
£0.69
£0.68
C0.71
£0.89
£1.20
£1.20
£2.12
£2.12

Type Price
CD4070 £0.19
CD4071 £0.19
CD4072 £0.19
CD4081 C0.19
CD4082 00.20
CD4510 21.13
CD45I 1 £1.09
CD4516 £1.16
CD4518 £1.15
CD4520 £1 .15
CD4014 £0.92

Price
£0.45
EOM
£0.
£0.35
ft 2
COM
£0. 7
027
f0.23
EOM
£0. 9
£0.40
£0.40
£0.40
£2.01
£2
ft 2

Type Price
SN78115 £2.18
SN781380 E0.511
SL414A £214
7A45508 £040
74A13214 £2.30
74413218 £2.87
74A81111 £1.72
7411100 £1.49
7134540 £2.41
1134810S £0.88
784810 f1.12
7E14820 £0.80
7849200 £2.137
7C4270S £2.30
184800 £11.92

THYRISTORS SILICON
RECTIFIERS

00.07

1 amp TO 5 Case
Volts No: Price

.50 THY1A/500 £0.29 200mA
IS920 50V

100 THY14/100 £0.32 S921100V £0.08
200 THY1A/200 £0.36 IS922 150V £0.09
400 THYI A/400 £0.43 200V £0.10
600 THY1A/600 £0.51

1S923
S924 300V £0.11

800 THY1A/800 £0.88
1471 50V £0.05

3 amp TO 66 Case
Volts No: Price

50 THY3A/50 C0.32

N4002 100V
N4003 200V
N4004 400V
N4005 600V

£0.05
£0.07
£0.08
£0.09

100 THY3A(100 00.34 N4006 800V £0.10
200 THY3N200 E0.37 N4007 1000V f0.11
400 THY3N400 £0.48 1.5 Amp
600 THY3N600 £0.57 5015 50V £0.10
800 THY3A/800 £0.74 S020 100V £0.11

S021 200V £0.12
5 amp TO 68 Case
Volts No: Price
50 THY5A/50 £0.41

S023 400V
S025 600V
S027 800V
S029 1000V

£0.14
£0.18
£0.18
£0.23

100 THY5A/I00 £0.51 S031 1200V £0.28
200 THY5N200 £0.67 3 Amp
400 THY5N400 £0.65 N5400 50V £0.16
600 THY5A/600 £0.79 N5401 100V £0.17
800 THY5A/800 £0.93 N5402 200V £0.18

7 strip TO 48 Casa
Volts No: Price

N5404 400V
N5406 600V
N5407 800V
N54Am08

£0.19
£0.24
£0.28
£0.34

50 THY7A/50 £0.55
100 THY7N100 £0.58
200 THY74/200 £0.65

1p
0/50 50V

1510/100 100V
f0.21
£0.24

400 THY7A/400 £0.71 1510/200 200V £0.26
600 THY7/4/600 £0.89 IS10/400 400V £0.40
800 THY7A/800 £1.05 IS10/600 600V £0.48

10 amp TO 48 Case
1510/800 800V
IS10/1000 1000V

£0.58
£0.69

Volts No: Price IS1Amp0/1200 1200V £0.79

50 THY10A/50 £0.58 0
100 THY10A/100 £0.85 $30/50 50V$ £0.64

200 THY10A/200 £0.71
400 THYI0A/400 £0.80

S30/100 100V
S30/200 200V
S30/400 400V

£0.79
£1.08
£1.43

600 THY10A/600 01.13 S30/600 600V £2.02
800 THY10A/800 £1.40 S30/800 800V £2.23

S30/1000 1000V C2.65
16 amp TO 48 Case S30/1200 1200V 03.31
Volts No: Price SO Amp
50 THY16A/50 £0.62 S70/50 50V £0.86

100 THY16A/100 £0.58 S70/100 100V £0.98
200 THY1681200 E0.71
400 THY16N400 £0.88

570/200 200V
S70/400 400V
S70/600 600V

£1.38
02.01
[2.58

600 THY18A/600 £1.03 S70/800 800V £2.87
800 THY16A/800 £1.59 S70/1000 1000V C3.45

AUDIO MODULES

OPTOELECTRONICS

LED'S (diffused)
0/no.
1501
1502
1503
1504
1505
1506
1509

Type
Size 125mm RED
Size 125mm GREEN
Size 125mm YELLOW
Size 2mm RED
Size 2mm GREEN
Size 2mm YELLOW
Size 2mm CLEAR

SUPER 'Hi-erfte' Type
1521 Size 3mm 1125) RED
1522 Size 5mm I,21 RED
1514 OR P12 Light dependant resistor
1520 OCP71 Photo transistor

LED CLIPS
1508/ 125 pack of 5 ,125 clips
1508/2 pack of 5 ,2 clips

Price
£0.11
£0.16
£0.16
£0.11
£0.16
£0.16
£0.12

£0.11
£0.11
£0.63
£0.40

£0 17
f0.20

DISPLAYS
DL703 7 segment D.P. left I30" height) common
RED anode single digit 0/N0:1-523 EOM
DL707 7 segment D.P. left (0.3" height) common
RED anode single digit 0/NO: 1510 C0.92
DL527 7 segment D.P. left 10.50" height)
RED common anode Two -digit reflector

0/NO: 1524 £1.95
DL727 7 segment D.P. right 1510" height
RED common anode Two-d:igit li1521ght pipe0/N02243
DL747 7 segment D.P. left (430" height)
RED common anode Single -digit light pipe

°MO:1511E1.72

OPTO-ISOLATORS

Amplifiers
AL20
AL30A

5 watt amplifier module
7-10 watt amplifier
module

AL60 15-25 watt amplifier
module

AL80 35 watt amplifier module
AL120 50 watt amplifier module
AL250 125 watt amplifier module

Pre -amplifiers
PA12 Stereo pre -amplifier
PA100 Stereo pm -amplifier
PA200 Stereo pre -amplifier
MM100 Mono pre -amplifier
MM100G Mono guitar pre -amplifier

Power Supplies
PS12 Power supply

124 volts DCI
SPM80 Stabilised power supply

(33V)
SPM120/45 Stabilised power supply

145V)
SPM120/55 Stabilised power supply

(55V)
SPM120/65 Stabilised power supply

(65V)
SG30 Power supply for

equaliser

Miscellaneous
MPA30 Stereo magnetic cartridge

pre -amp
S.450 Stereo tuner
Stereo 30 Complete 7 watt stereo

amplifier board
BP124 Siren alarm module 5 watts
GE100MKII 10 channel mono graphic

equaliser

£3.73

£4.35

£5.39
88.44

£13.74
£19.24

£8.94
£18.45
£19.07
£13.00
£13.00

£1.72

£5.06

£6.67

f6.67

£6.67

£4.37

£4.42
£26.72

£22.66
£4.02

£28.75

Isolation Breakdown - Voltage 1500 -
continuous fwd current 100mA.
C1174 Single -channel 6 pin DIP standard type -

optically coupled pair with infra -red LED
emitter and NPN silicon photo transistor

0/NO: 1497 £0.57
C I LD74 Multi -channel 8 pin DIP two isolated

channels 0/NO: 1498 C1.15
CILQ74 Multi -channel 16 pin DIP four isolated

channels 0/NO: 1499 02.53

2nd GRADE LED PAK
A pack of 10 standard sizes and colours which
fail to perform to their very rigid specification,
but which are ideal for amateurs who do not
require the full spec. 0/NO: 1507 £1.04

SOCKETS
1611 8 pin DIL
1612 14 pin DIL
1613 16 pin DIL
1720 18 pin DIL
1721 20 pin DIL
1722 22 pin DIL
1614 24 pin DIL
1615 28 pin DIL
1723 40 pin DIL
1616 T018 transistor
1617 103 transistor
16117 105 transistor
1726. 14 pin DIL Wire wrap

gold plated Cambion

£0.09
£0.11
£0.12
£0.18
£0.20
£0.22
£0.24
£0.26
£0.34
£0.13
£0.37
£0.13

£0.25

G.P. SWITCHING
TRANSISTORS

1018 sim to 2N706/8 RS1'27/28/954
ALL usuable devices no open & shorts.
ALSO available in PNP sim. to
2N290/BCY70.
20 for 57p - 50 for £1.15 - 100 for
£2.07 - 500 for E9.20 - 1.000 for
£16.10 - when ordering state NPN/PNP.

SILICON DIODES G.P.
300rnW 40PIV (min) sub min FULLY
TESTED ideal for Organ builders.
30 for 57p - 100 for £1.72 - 500 for
£5.75 - 1,000 for £10.35.

METAL FOIL
CAPACITOR PAK

Containing 50 metal foil capacitor - like
Mullard C280 series - mixed values rang-
ing for 2uf. Complete with iden-
tification sheet 0/NO: 16204 £1.38.

JUMBO PAK
SEMICONDUCTOR

16222 - Transistors Germ and Silicon
Rectifiers-Diodes-Triacs-Thyristors-lCs
and Zeners ALL NEW & CODED. Approx.
100 pieces offering the amateur a fantastic
bargain PAK and an enormous saving
£2.58.

TERMS: CASH WITH ORDER. CHEQUES, P.O.'s PAYABLE TO BI PAK AT ABOVE ADDRESS.
ACCESS & BARCLAYCARD ACCEPTED.
GIRO ACCOUNT NO. 388 7006. ALL PRICES INCLUDE VAT. PLEASE ADD 35p PER ORDER TO
COVER P.&P.
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Send your orders to: -
DEPT. PE1, PO BOX 6, WARE, HERTS. Tel: 0920-3182
Visit our NEW shop: 3 BALDOCK ST., WARE, HERTS. Telex: 817861

EXPERIMENTOR BREADBOARDS

FROM .ft-=
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 £1.70

EXP.350. £3.73
270 contact points with
two 20 -point bus -bars.

EXP.300.
550 contacts
with two
40 -point
bus -bars.

£6.13

1111111111

IIIIIIIIIIIIIIIIIIIIIII '
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EXP.650 for Micro-
processors. £3.83

EXP.4B.
More bus-
ba rs.

£2.45
ALL EXP.300 Breadboards mix and match with 600
series.

1101 11111 11111 11111 11111 11111 11111 11111

ANTEX IRONS

1943 15 watt quality soldering iron with 3/32"
bit £4.88

1947 Replacement element for 1943 £2.18
1944 Iron coated bit 3/32" for 1943 £0.53
1945 Iron coated bit 1/8" for 1943 £0.53
1946 Iron coated bit 3/16" for 1943 £0.53
1948 18 watt iron with iron coated bit £4.59
1952 Replacement element for 1948 £2.18
1949 Iron coated bit 3/32" for 1948 £0.53
1950 Iron coated bit 1/8" for 1948 £0.53
1951 Iron coated bit 3/16" for 1948 £0.53
1931 X25 25 watt iron, ceramic shaft and another

shaft of stainless steel to ensure strength £4.88
1935 Replacement element for 1931 £1.84
1932 Iron coated bit 1/8" for 1931 £0.57
1933 Iron coated bit 2/16" for 1931 £0.57
1934 Iron coated bit 3/32" for 1931 £0.57
1953 SKI soldering Kit - contains 15 watt soldering

iron with 3/16" bit plus two spare bits, a reel of
solder, heat -sink and a booklet 'How to
Solder £6.38

1939 ST3 iron stand made from high grade bakelite
chrom plated steel spring, suit all models -
includes accommodation for six bits and two
sponges to keep the iron bits clean £1.88

1724 Model MLX as X25 iron but 12 volts £5.29

DIODES

Type Price Type Price Type Price
44110 £0.09 BY100 £0.25 BYZ11 £0.62
44120 £0.09 BY101 £0.25 BYZ12 £0.46
44129 £0.09 BY105 £0.25 BYZ 1 3
AAY30 £0.10 BY114 £0.25 BYZ16 £0.47
44Z13 £0.17 BY124 £0.25 85217 £0.41
BA100 £0.11 BY126 £0.17 BYZ18 £0.41
BA102 £0.37 85127 £0.18 BYZ19 £0.41
BA148 £0.17 135128 £0.18 045 £0.69
84154 £0.14 135130 £0.19 0410 £0.40
54155 £0.16 55133 £0.24 0447 £0.09
BA173 £0.17 BY164 £0.58 0470 £0.09
BB104 £0.17 BY176 £0.88 0A79 £0.11
BAX13 £0.08 85206 £0.34 0481 £0.11
BAX16 £0.09 BYZ10 £0.51 0485 £0.11

CASES AND BOXES

Type Prim
0490 £0.11
0491 £0.11
0495 £0.11
04182 £0.15
04200 £0.09
04202 £0.09
SDIO £0.07
SD19 £0.07
N34 £0.06
N34A £13.08
N914 £0.07
N916 £0.07
N4148 £0.07
S44 £0.06
S920 £0.07

INSTRUMENT CASES in two sections vinyl covered top
and sides, aluminium bottom, front and beck.
No. Length Width Height Palos
155 81ii 5' -in tin £1.72
156 11in 6in 3in t2.92
157 bin 41in Ilin £1.79
158 9in 51in 21in £2.43
ALUMINIUM BOXES made from liptigM alli, folded
construction each box complete with half inch deep lid and
screws.
No. Length Width Price
159 54 in 21in 1 £0.66
160 4in 4in £0.85
161 4in 21in £0.86
162 51in 4in £0.97
163 4in 24in 2 £0.87
164 3in 2w lin £0.60
165 7in 5in 2kin £1.43
166 Bin bin 3m £1.82
167 bin 4in 2in £1.18
SLOPE front aluminium boxes with black vinyl base and
side. & aluminium back, top & front - strong construction
easily accessible.
169 24'in 51 in 21in 12in 34in 8in £5.45
168 21in 71in 4in 16in 44in 11in £8.21
VERO plastic case box. These boxes consist of top and
bottom sections which include fixings points for horizontal
mounting PC boards/chassis plates, the two sections are
held together by four screws which enter through the belie
and are concealed by plastic feat.
No. Length Width Height
170
171
172

Height

1 in
1

1 in

140mm 40mm 205mm
140mm 75mm 205mm
140mm 110mm 205mm

Price
£4.14
£4.62
£6.00

SPECIAL OFFERS
MINIDRILL 12v hand held battery -operated mini drill. 7,500
ro.m. Collet chuck. Ideal for drilling printed circuits or model
making. No.1402. t7.79
TRANSFORMER 240v Primary 0-20v s 2A Secondary. By
removing 5 turns for each volt from the secondary winding, any
voltage up to 20v a 2A is obtainable. Ideal for the experimenter.
No.2042. + 88p. P & P
ANTEX MLX Soldering Iron. Sturdy 25 watt iron complete with:

metres of 2 -core cable. Works off a 12 volt battery. Ideal for
Car. Boar. Caravan. No. 1724. f529

CARBON RESISTOR PAKS
These Oaks contain a range of Carbon Resistors assorted into the
following groups.
16213 60 mixed I/8w 100ohms-920ohms
16214 60 mixed I/8w lKohms-82Kohms
16215 60 mixed 1/8w 10Kohms-83Kohms
16216 60 mixed 1/8w 100Kohms-820Kohms
16217 40 mixed 1/2w 100ohms-820ohms
16218 40 mixed 1/2w 1Kohms-82Kohms
16219 40 mixed 1/2w 10Kohms-82Kohms
16220 40 mixed 1/2w 100Kohms-820Kohms

£0.69
£0.69
£0.69
£0.69
£0.69
£0.69
£0.69
£0.69

CERAMIC PAKS
16160

16161

16162

16163

24-3 or each value 22pf 27pf 33pf 39pf 47pf
68pf £0.69
24-3 of each value 100pf 120pf 150pf 180pf 220pf
270pf 330pf .

£0.69
24-3 of each value 470pf 560pf 680pf 1000pf
1500pf 2200pf 3300pf £0.89
24-3 of each value 4700pf 6800pf 01 uf 015uf 022uf
033uf 047uf £069

ELECTROLYTIC PAKS
16201 values from 47rnfd - 10mfd
16202 values from 1 Owtd - 100mfd
16203 values from 100mfd - 680mfd

£0.69
£0.89
£0.89

COMPONENT PAKS
16164 200resistors mixed value approx (count by

weight) £0.69
16165 150 capacitors mixed value approx (count by

weight) t0.119
16167 80 1/2w resistors mixed values £0.69
16168 5 pieces assorted ferrite rods £0.69
16169 2 tuning gangs MW LW VHF £0.69
16170 1 pack wire 50 metres asssorted colours single

strand £0.66
16171 10 reed switches £0.69
16172 3 micro switches £0.69
16173 15 assorted pots £0.69
16175 30 paper condensers - mixed values £0.69
16176 20 electrolytics trans. types £0.69
16177 1 pack assorted hardware - nuts, bolts gromets

etc £0.89

BOOKS BY BABANI

BP6 Engineers & Machinists Ref. Tables
BP14 2nd book Transistor Equivs & Subs
BP22 79 Electronic Novelty Circuits
BP24 52 Projects Using IC741 (or EquivI
BP26 Radio Antenna Book Long Distance

Reception & Transmission
B P27 Giant Chart of Radio Electronic

Semiconductor & Logic Symbols
BP32 Build Metal & Treasure Locatore
BP34 Practical Repair/Renovation C/TV
BP35 Handbook of IC Audio Preamplifier &

Power Amplifier Construction
BP36 50 Cicts use Gerrn/SII/Zener Diodes
BP37 50 Projects Using Relays/SCR/Triacs
BP39 50 Field Effect Trans Projects
B P40 Digital IC Equivs & Pin Connection
BP41 Linear IC Equivs & Pin Connection
BP42 50 Simple LED Circuits
BP43 How to make Walki-Talkies
BP44 IC 555 Timer Projects
B P45 Projects on Opto-electronics
B P46 Radio Circuits Using IC's
B P47 Mobile Discotheque Handbook
B P48 Electronics Projects for Beginners
BP49 Popular Electronic Projects
B P50 IC LM3900 Projects
BP55 Radio Stations Guide
BP160 Coil Design & Construction Manual
B P202 Handbook of Integrated Circuits

Equivalents & Substitutes
BP205 1st Book Hi-Fi Speaker Enclosures
BP213 Circuits for Model Railways
B P215 Shortwave Circuits & Gear for

Experiments & Radio Hams
BP216 Electronic Gadgets & Games
BP2I7 Solid State Power Supply Handbook
BP221 28 Tested Transistor Projects
BP222 Short-wave Receivers for Beginners
BP223 50 Projects using IC CA3130
BP224 50 CMOS IC Projects
BP225 A Practical intro to Digital IC's
BP226 Build Advanced Short-wave Receivers
BP227 Beginners Guide to Building

Electronic Projects

f1.18;
75pt
76p1

85pt

60p1
85p1
95p1

95p1
75 pt

£1.101
£1.25'
£2.501
£2.751

75p1
£1.251
E1.45'
£1.251
£1.35'
 .35,
£1.35'
£1.45'
£1.36,
£1.45'

85p,

75pt
75p1
85p'

85pt
asp'
asp'
95p'
95p'
95p'
95p'
95.

£1.28'

 .25t
REGULATORS

Positive
u47805 T0220
u47812 T0220
u47815 TO220
u47824 T0220
u47818 TO220

Negative
u47905 T0220
u47912 T0220
u47915 10220
uA7924 10220
u47818 10220
72723 14 pin ON
uA723C T099
LM309K T03

Prise
£0.85
£0.85
£0.85
£0.85
£0.85

£0.92
£0.92
£0.92
£0.92
£0.92
£0.52
£0.52
£1.72

CASSETTES
o/no.3193 30 min lettertape

50.35
o/no. 301 Dindy C60 tape

£0.41
o/no, 302 Dindy C90 tape

£0.52
o/no. 303 Dindy C120 tape

£0.76

BRIDGE RECTIFIERS

Price
Tnve RMS BR1/50 £0.23
100v RMS BR 1 /100 £0.25
200v RMS BRI/200 £0.29
400v RMS BRI/400 £0.41

SILICON 1 amp
No.

SILICON 2 amp

I No. PriceType
RMS BR2/50 £0.52

100v RMS BR2/100 £0.55
200v RMS BR2/200 £0.60
400v RMS BR2/400 £0.67

1000v RMS BR2/1000 £0.78

SILICON 10 amp
Type No. Price

50v RMS BR10/50 £1.50
200v RMS BR10/200 £1.70

SILICON 25 amp
No. PriceType
BR25/50 £1.90

200v RMS Bli25/200 £2.20

TRIACS
2 amp TO5 case
volts No. Price
100 TR 124/100 [0.36
200 TRI2A/200 £0.59
400 TR12N400 £0.82

6 amp
volts
100
200
400

TR164/100 f0.59
TR I 6A/200 £0.70
TR16N400 £0.88

10 amp
volts
100 TR110A/100 £0.88
200 TR 1104/200 51.013
400 TR1104/400 £1.29

10 amp
volts
400 TR1104/400P £1.29

DIACS
86100 £0.23 D32 £0.23

ZENER DIODES
400 mw (13zy88) D007. Glass encapsulated range of voltages
available. 1.3v, 2.2v, 2.7v, 3.3v, 3.9v, 4.3v, 4.7v, 5.1v, 5.6v,
552v. 6.8v, 7.5v, 8.2v, 9.1v, 10v. 11v, 12v, 13v, 15v, 16v, 18v,
20v, 22v, 24v, 27v, 30v, 33v, 39v. No. 2410p

w -1.5w Plastic and metal encapsulated. Range of voltages
available. 1.3v. 2.2v. 2.7v, 3.3v. 3.9v, 4.3v, 4.7v, 5.1v, 5.6v
6 2v, 6.8v. 7.5v, 8.2v. 9.1v, 10v, 11v, 12v, 13v, 15v. 16v, 18v,
20v. 22v, 24v, 27v. 30v. 33v, 43v, 47v, 51v, 68v, 72v, 75v, 82v.
91v, 100v No. 213 18p

10w Metal stud type S010 case. Range of voltages available,
1.3v, 2.2v. 2.7v, 3.3v, 3'9v, 4.3v, 4.7v, 5.1v, 5.6v, 6.2v, 6.8v,
7.5v, 8.2v, 9.1v, 10v, 11v, 12v, 13v, 15v. 16v, 18v, 20v, 22v,
24v, 27v, 30v. 33v, 43v. 47v. 51 v, 68v. 72v, 75v, 82v, 91v
100v. No. 210 44p

METAL FOIL CAPACITOR PAKS

16204 - Containing 50 metal foil capacitor like Mullard C280
series - Mixed values ranging from 010- 2.2uf. Complete with
identification sheet £1.38

BARCLAYCARD
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A Ran

HM307 SingleTrace DC-10MHz
Plus Built in Component
Tester

HM312 Dual Trace DC-20MHz,
5mV/cm.Full X-Y,30MHz
Trigger. Plus TV Trigger 250

HM412 Dual Trace DC-20MHz,
2mV/cm, X -Y. 40MHz
Trigger, Plus Sweep Delay 350

HM512 Dual Trace DC-50MHz,
5mV/cm, X -Y, 70MHz
Trigger Sweep Delay.
Plus Single Shot. Sweep
Delay and After Delay
Trigger 580

HM812 Dual Trace as per HM512
Plus Storage. Automatic
Storage and Variable
Persistence

149

1325

...............................

............................................

Prices UK List ex VAT

For FULL DETAILS and
DISTRIBUTOR UST
Contact

Hameg Ltd.,
74-78 Collingdon St.,

Luton,
Beds.

LU1 1RX.

ce from...
...HAMEG

PERFORMANCE AND RELIABILITY
ARE THE SEALS FIRMLY STAMPED
ON THE COMPLETE HAMEG RANGE

AND IT IS A COMPLETE RANGE

Tel (0582) 413 174

The NEWA/larshall's 79/80 catalogue
is just full of components
and that's not all . .

... our new catalogue is bigger and better than ever. Within its
60 pages are details and prices of the complete range of
components and accessories available from Marshall's.
These include Audio Amps, Connectors, Boxes, Cases, Bridge
Rectifiers, Cables, Capacitors, Crystals, Diacs, Diodes. Dis-
plays, Heatsinks, I.Cs, Knobs, LEDs, Multimeters. Plugs.
Sockets, Pots, Publications, Relays, Resistors, Soldering
Equipment, Thynstors, Transistors, Transformers. Voltage
Regulators, etc., etc.
Plus details of the NEW Marshall's 'budget' Credit Card. We
are the first UK component retailer to offer our customers ou
own credit card facility.
Plus - Twin postage paid order forms to facilitate speedy
ordering.
Plus - Many new products and data.
Plus 100s of prices cut on our popular lines including I Cs.
Transistors, Resistors and many more.
If you need components you need the new Marshall's
Catalogue.
Available by post 65p post paid from Marshall's, Kingsgate
House, Kingsgate Place, London NW6 4TA. Also available
from any branch to callers 50p.

Retail Sales: London: 40 Crickiewood 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 /E.

It
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REACTIVE TELLY

T0 ANY that are hesitant at plunging
into the depths of computer

programming we would like to recom-
mend them to it. The fascination of
learning to think things through in a
logical sequence and finding a TV to be
a reactive medium after so many years
of soap operas can be quite a revela-
tion. Programming in itself probably
accounts for hobby computing being
such a fast growing pastime, it is most
certainly addictive. Even if you find it
difficult to dream up applications for
the new toy don't be put off-they will
probably take second place for a few
months anyway.

The computer is, however, a hard
task master, it does not tolerate sloppy
work-even a journalist well used to
checking copy can find the require-
ment for correctness in programming
frustrating at first, no comma can be
omitted. Once the basics (excuse the

pun) are mastered, these previously
passive punctuation marks take on
new meanings, together with a few
rather odd words, a range of numbers,
letters and characters, they are capable
of captivating the mind.

It is a new experience to spend
hours gazing at a TV screen ana reel
achievement and satisfaction at the
end of a productive session.

At first the hobby tends to be hermit
like and stunts conversation and other
interests to a far greater extent than
the latest American repeats on the
other channels-you don't get the
news either! However, after a few
weeks of late nights and bleary eyes,
not to mention a wife who still thinks
that peek and poke sound rather
ominous, one comes out of it and starts
to swap programs and even make the
computer pay for itself. Our Modem to
be published next month should assist
the swopping of the latest program or
chips full of data.

USEFUL?
Perhaps soon the step to becoming

a useful tool will be taken by our office
system-nicknamed Hal! At the pre-
sent time Hal is rather a detraction,
with a proliferation of new games be-
ing tried by all-apparently our Senior
Illustrator is required in the Air Forces
having excelled at Hectic; and we
thought there was an age limit!

We hope that in due course all our
indexing will be looked after by Hal.
"He" will, we hope, help to lay out our
issues, keep a check on the literary
budget, write our standard letters, ad-
dress hundreds of labels-even assist
with project design and, most impor-
tantly, help us with our expenses. We
could, of course, soon be receiving
programs for Microbus from Hal via our
Modem. It is just a start, but it is a start
and we are all learning because of it.

Just don't expect any free time if you
do invest!

Mike Kenward
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Editorial Offices:
Practical Electronics,
Westover House,
West Quay Road, Poole,
Dorset BH15 1JG
Phone: Editorial Poole 71191

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

Advertising Offices:
Practical Electronics Advertisements,
King's Reach Tower,
King's Reach, Stamford Street, SE1 9LS
Telex: 915748 MAGDIV-G

Make Up/Copy Dept.: 01-261 6601

Technical Queries
We are unable to offer any advice on the
use or purchase of commercial equipment
or the incorporation or modification of
designs published in Practical Electronics.

All letters requiring a reply should be
accompanied by a stamped, self addressed
envelope and each letter should relate to
one published project only.

Components are usually available from
advertisers; where we anticipate supply dif-
ficulties a source will be suggested.

Back Numbers
Copies of most of our recent issues are
available from: Post Sales Department
(Practical Electronics), IPC Magazines Ltd.,
Lavington House, 25 Lavington Street, Lon-
don SE1 OPF, at 75p each including In-
land/Overseas p&p.

Binders
Binders for PE are available from the same
address as back numbers at £3.75 each to
UK or overseas addresses, including

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

Subscriptions
Copies of PE are available by post, inland or
overseas, for £10.60 per 12 issues, from:
Practical Electronics, Subscription Depart-
ment, Oakfield House, Perrymount Road,
Haywards Heath, West Sussex RH 16 3DH.
Cheques and postal orders should be made
payable to I PC Magazines Limited.
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Market
Place

Items mentioned are usually available from electronic
equipment and component retailers advertising in

this magazine. However, where a full address is
given, enquiries and orders should then be

made direct to the firm concerned. All

quoted prices are those at the

time of going to press.

EXTRA EYE
Any constructors having problems seeing

the new micro -technology will be interested in
a highly efficient magnifier called the Hand-
stand, it can be used as a hand-held magnifier
or it may be inserted into a simple stand.

The lens, the wide rim protecting it and the
flat handle are made as a single integral
moulding from a high-grade acrylic material,
which is shatter -resistant and has a better light
transmittance than any glass lens. It has a
diameter of 96mm (approx 4 inches), per-
mitting both eyes to be used to view the work.
Magnification is about 2 times.

The unit is available from large stores, op-
tical accessory outlets, stationers, hobby and
craft shops at about £4.40 including VAT.

Combined Optical Industries Ltd., 200
Bath Road, Slough SL1 4DW.

SCOPE PROBES
A new range of scope probes designed for

use with all popular makes of oscilloscopes is
being launched by Electronic Brokers.

The probes are available in three different
forms-model X1 or X10 and model X IX10

which is a switched probe. Each kit is supplied
with a set of accessories, including a spring
hook tip, i.c. tip, BNC adaptor and a trimmer
tool. Model X10 has a bandwidth of 100MHz
and the X1 a bandwidth of 20MHz. Max-
imum working voltage is 600V d.c.,
including peak a.c.

All three probes have a cable length of 1.5
metres and are supplied in a zip -up plastic
wallet. Prices start from £9.00 a kit plus VAT
and p&p.

For further information contact Electronic
Brokers Ltd., 49/53 Pancras Road, London
NW1 2QB (01-837 7781).

THE EDUKIT
A new MPU system aimed at teaching

about micros from scratch is to be launched
by Modus Systems. The EDUKIT is believed
to be the first machine available for under £30.
It is based around the COSMAC processor
and comes with a carefully written manual
produced by the designer Dr. A. A. Berk.

Rather than reading a book, those wishing
to extend their knowledge to include the micro
revolution can buy this complete package and
practice on their own machine at very low
cost.

The manual is suitable for technical and
non -technical people of all ages. As well as
describing construction, use of machine -code,
hardware control etc., it guides the user to
bigger machines once the basics have been
learned on the EDUKIT.

The machine has hex keypad and hex dis-
play, 256 bytes of RAM, runs from a 6 volt
dry battery or a 5 volt supply and has special
command keys for loading and running
programs and correcting mistakes. Plenty of
I/O lines are included to form the basis of a
simple but powerful control device. Indeed, the
COSMAC MPU is very well set up for exactly
this application.

As a special introductory offer, the
EDUKIT is available from Modus Systems.,
29A, Eastcheap, Letchworth, Herts., at
£29.99 inc. VAT, plus 80p p&p.

BRAIN BANK
The Brainbank Electronic Information

Centre represents a new generation of pocket
companions following on from calculators and
mini TVs. It is a learning aid, phrase book and
translator for foreign languages; a library of
general knowledge, education and entertain-
ment topics; and a personal filing system com-
bined.

The unit has a series of plug-in inter-
changeable memory cells, which provide this
hand-held, machine with an infinitely variable
store of information. This effective and novel
learning laboratory for foreign languages has
a powerful and immediate translation facility
of up to three languages at a time.

Each language cell holds 1,200 of the most
frequently used words which can be stored
both in alphabetical order and by groups of
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up to 50 in categories such as Travelling.
Clothing, and Food.

Operation is via an A to Z keyboard, which
includes numerals and punctuation. The unit is
also programmed with 25 complete and 25
partial phrases which can be added to give
full sentences, for example "May I in-
troduce . . .", "I'd like to say . .". Spelling
mistakes are automatically corrected and a
"phonetic" cell aids pronounciation.

Currently six language cells are available-
English, French, German, Spanish, Italian and
Portuguese, with Japanese and Arabic due in

the next few weeks. All the remaining major
languages will be available during the next
four months.

As an Information Centre, the unit has a
built-in metric conversion facility, while
memory cells containing comprehensive
details on diet and nutrition programs. First
Aid, Taxation and a Thesaurus are already
complete.

The unit is housed in a robust case which
measures 7 x 3 x 1 fin and weighs I4oz. It is
powered by four standard alkaline penlight
batteries which give ten hours continuous use.
or by rechargeable nickel cadmium batteries.
"Brainbank" is sold complete with mains
adaptor and battery recharger and one free
cell. The price is around £150 and additional
cells cost under £20.

Further details Ring Group, Gelderd Road,
Leeds LS12 6NB. (0532 632421).

CATALOGUES
The latest catalogue from Ace Mailtronix is

now available at a cost of 30p with a 30p
voucher which is redeemable with orders over
£5.00. Ace can also supply all RS stock items
and have also helped many readers obtain par-
ticularly difficult to get components. So the
next time you are looking for an awkward
item try Ace Mailtronix, Toots! Street,
Wakefield, West Yorkshire WF15 JR.

Also available now is the latest edition of
Ambit International's Tecknowledgey series
(the third) which follows the style of the other
two with plenty of constructional circuits and
component information. All three editions are
available for £1.50 which includes p&p.

Ambit International, 2 Gresham Road,
Brentwood, Essex CM14 4HN (0277
216029).

The latest TK Electronics catalogue con-
tains a wide range of components and includes
applications for triacs, UJT, timers and dim-
mers. The catalogue is available free of charge
from TK Electronics, 106 Studley Grange
Road, London W7 2LX (Please send a
stamped addressed envelope). Both TK and
WATFORD ELECTRONICS can supply the
chip (AY -3-1270) used in the Digital Tem-
perature Controller (Oct. '79).

NEW SCOPE RANGE
Hameg is a new name in the high per-

formance low cost oscilloscope market.
Though until now relatively unknown in this
country the company has established a domi-
nant position in the West German market.

Their current range of products extends
from the single trace HM307 10MHz instru-
ment, which features a built-in component
tester, up to the 50MHz dual trace HM812
with storage and sweep delay facilities.

The HM3I2 is a dual trace oscilloscope
with a vertical amplifier bandwidth of
dc-20MHz and 5mV/cm sensitivity. Full X -Y
operation is achieved by switching channel 2
into the horizontal deflection system. This
amplifier system is complemented by a wide

range calibrated timebase
speeds from 0.5µs-0.2s/cm.

The complete range and prices excluding
VAT are as follows: HM 307-3 (£149). HM
312-8 (£250), HM 412-4 (£350), HM 512-8
(£580) and the HM 812-2 (£1,325).

For further information contact Hameg
Ltd., 74-78 Collingdon Street, Luton, Bed-
fordshire LU II RX (0582 413174).

with 18 sweep

LOW COST MULTIMETER
The new MINI 20 multimeter from Alcon

Instruments has been designed specifically to
cover the needs of the lower end of the market.

Built in ABS plastic, with a full -view anti-
static cover and the simplest of controls, this
instrument is ideal for applications where
simplicity is the keynote.

One rotary -switch selects any 27 ranges in
a.c., d.c. (both V & I) or resistance. The scale
used is provided with an anti -parallax mirror

and clear calibrations to avoid ambiguity and
error. The only other control is the ohms zero
potentiometer, which projects from the right
hand side of the instrument -case.

Only two terminations are used (4mm
banana) so there is no possibilty of confusion
in selecting a wrong socket for a probe, and
the ranges provided cover most situations.

Sensitivity is 201(11/V d.c. and 41cfl/V a.c.
Accuracy is 2 per cent on d.c. and on
resistance, and 3 per cent on a.c.-sufficient
for most professional uses and other applica-
tions.

Ranges extend from 100mV to 600V d.c.,
I5V to 1500V a.c., 50µA to 600mA d.c..
30mA to 3A a.c., and up to 2kfl and 2MD on
resistance. There are also five dB ranges
corresponding to the five a.c. voltage ranges.

An internal battery provides power for the
resistance ranges and protection is by both
movement diode and fuse.

The instrument comes complete with case.
leads and instructions at £27.37 including
VAT.

Alcon Instruments, 19 Mulberry Walk
SW3 (01-352 1897)

CASIO WATCHES
Four of the latest range of Casio watches

are shown below. The F -8C has an eight digit
readout of hours, minutes, seconds and date
with a four year calendar. Both the F -8C and
the F-200 sports have black resin cases and
straps with the F-200 incorporating a
stopwatch.

The 95QS-31B and 81CS-36B are stainless
steel chronographs with six digit readouts and
calendars pre-programmed to the year 2029.
These models also have alarm and stop watch
facilities. Prices F -8C (£10.95), F-200
(£15.95), 95QS-31B (£23.95) and the 81CS-
36B (£35.95).

Tempus, The Beaumont Centre, 164-167
East Road, Cambridge, CBI 1DB (0223
312866).
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LEDCo
The LEDCo company manufacture and

market a wide range of replacement panels
and modules for colour TVs.

A typical example is the CDA panel (colour -
difference amplifier) fitted to the Pye 691, 693
and 697 chassis. The main problem with the
board has been the heat generated by the four
valves which have resulted in charred p.c.b.s
and oxidisation of valve pins and holder
contacts. The new replacement panel, which

requires no soldering, is a solid state design
and is available with details of setting -up
procedure, expected voltage reading and a
circuit diagram.

Another development is a solid state replace-
ment for the PL802 which plugs right into the
existing holder and requires no modifications.

For further information about these and
other replacement panels. LEDCo, 189a Liv-
ingstone Road, Thornton Heath, Surrey, CR4
8JZ (01-653 7575).

pH METER
The 6030pH meter has been designed for

the rapid and accurate determination of pH,
millivolts and temperature values.

The unit measures over the range
0-14.00 pH to a resolution of 0.01pH and has
completely automatic temperature compensa-
tion over the range 0-100°C. In the tem-
perature measurement mode the instrument
will measure from -149.9°C to 199.9°C to a
resolution of 0.1°C. This is effected by the use
of a high accuracy platinum resistance probe.

In the millivolt mode the instrument will
measure over the range ±999mV to a resolu-
tion of 1.0mV.

A voltage output for each of the measuring
modes is provided at the rear of the instrument
and offers a lmV per least significant digit
output.

The. Model 6030 is supplied complete with
one plastic bodied, gell filled combination pH
electrode, one PRT probe plus buffer powders.
A convenient pH temperature compensation
electrode holder is available which clamps to
the front of the instrument.

The price of the 6030 is /199 plus VAT
and p&p.

Channel Electronics (Sussex) Ltd., P.O.
Box 58, Seaford, Sussex BN25 3JB (0323
894961).

TOP CDI SYSTEM AS KIT
Electronic ignition systems have the general
advantage of greatly extending the life of con-
tact breakers and plugs, also affording a fat
spark for easy starting and obviating misfiring
at high engine speeds.

Suretron Systems have for a number of
years been m4rketing both the ES2000 and
C3000 with the latter figuring very favourably
against stern competition in "Which"
magazine tests. Now, on special offer, this
company provides the same electronics and
therefore performance in kit form renumbered
as the ES200 and C300. Purchasing either
shows a considerable price saving, almost half
the price of its completed counterpart. These
are ES200-113.95 and C300-£17.95
which includes VAT and postage.

Suretron Systems (UK), Ltd, Piccadilly
Place, London Road, Bath, BA1 6PW.

CHASERS
Two new modules have been introduced to

the existing range of lighting control units
from L&B Electronics.

The LB81000 & C is an eight channel
chaser capable of controlling a substantial
number of lights.

A chase speed control allows a wide varia-
tion of chase rates whilst a second control
allows a delay to be introduced between the

hi hi hi hi

31-!, Ams

end of the chase cycle and the start of a new
one. During this delay period, all the lamps
remain off. Again the wide range enables this
delay to be set to virtually zero, if required,
so the sequence appears to start immediately
after the finish of the last one. Both controls
are mounted at the board edge, allowing easy
presentation to your front panel.

Because the system logic allows only one
channel of lamps to be powered at any given
instant, the mains cucrent consumption will

never exceed the loading of one channel, ie,
four amps max, although up to 8000 watts
may be connected. This is a considerable ad-
vantage meaning that the module can be con-
nected to a domestic mains supply, with a
tremendous number of lamps (eighty 100W
spots for instance). As each triac is triggered
near to mains zero, no interference is
produced on nearby amplifier equipment, and
the use of heavy duty triacs and in -line fusing

14 it Ilaf

gives protection against overload. Full logic
design, using CMOS i.c.s, means no addi-
tional power supplies are required, so connec-
tion remains simple.

Additional features allow the chaser to be
footswitch triggered (ideal for band stage ef-
fects). In this mode, the module may be set to
give one chase cycle per footswitch pulse, or
can be triggered into continuous cycles from a
single pulse. Further trigger output and input
pulses allow modules to be connected in series,

to form 16, 24, 32, 40, etc., channels (there is
no limit to the number), hence forming a line
or tunnel of lamps, that may indeed be set to
run as a continuous chase, or be footswitch
controlled.

Each p.c.b. is fully assembled, tested, sup-
plied with full wiring instructions, circuit
diagram, and guaranteed for a year.

The LB31000SLC is a sound -to -light
chaser. When fed. by a music source the
module acts as a sound -to -light system,
flashing three banks of lamps, bass, middle
and treble. However, when the music signal
ceases or becomes sufficiently low enough, the
system automatically switches to a chase
mode. Upon return of the music signal, the
sound -to -light display is instantly resumed.

Five controls, mounted on the board, allow
variation of chase speed, master volume for
the sound input and individual bass, mid and
treble settings for the perfectionist.

No additional components are required.
The system is simply wired to the mains, the
three banks of lights, and the music input
(usually derived from across the speaker ter-
minals). You will need a suitable case/panel.

Each board is thoroughly tested and inspec-
ted, guaranteed for a year and provided with
wiring instructions and circuit diagram.

The price of the 81000LC is £25.50 and
the 31000SLC is £28.90 including VAT, plus
50p postage and packing.

L&B Electronics, 45 Wortley Road, West
Croydon, Surrey, CR0 3FB.
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LOW COST SCOPE
Manufacturers of the ST -45 claim to have

rear hed the peak of performance -quality to
price ratio with the introduction of the
SAFGAN ST -45 oscilloscope.

This single trace oscilloscope with 5MHz
bandwidth, l0mV/div sensitivity and a display
area of 6.4cm x 8cm with a graticule ruling of
8 x 10 divisions. The vertical amplifier which
has 1MII plus approx 22pf input impedance
uses a FET input stage followed by stages
consisting of transistor arrays in order to
achieve minimal drift of the trace with tem-
perature changes. Input attenuator stages are
set for bestpulse shapes and has ±5 per cent
accuracy on all ranges. 501.1 input impedance
attenuator settings are useful for r.f. work.

Overall time base speed range from
250ms/div to 200ns/div including multiplier
and x5 expansion facilities; all timebase speeds
are calibrated to ±5 per cent accuracy. Exter-
nal -x senstivity is IV/div with 500kHz
bandwidth.

Trigger level and +ve, -ye slope selection

on both internal and external trigger modes is
also incorporated.

The instrument is mains powered with an
approx power consumption of 10 watts.

Aluminium covers are black with p.v.c. finish
and are fairly scratch proof.

The price of the ST -45 is £125.00 plus
VAT.

Safgan Electronics Ltd., 56 Bishops Wood,
St. Johns, Woking, Surrey GU2 I 2QB (04862
66836).

NEW COMPONENT SUPPLIERS
Our cover subject this month is the product

of a new component supplier. This
company-WICCA Electronic Systems
Ltd-have been able to source the transducer
and tank in order to develop the Ultrasonic
Cleaner and have had the coil and transformer
specially wound and the cases made up to
form a complete kit for the project. WICCA
are also now supplying various other compo-
nents including a new Sanyo dual 30W am-
plifier module (STK 463) and a sound to light
unit, see their advertisement in this issue for
more details. WICCA Electronic Systems
Ltd., Orchard Works, Church Lane,
Wallington, Surrey.

Place

FERGUSON TX9
The first TV to feature Ferguson's

revolutionary TX9 single board chassis is now
available. This new colour set is a 14 inch por-
table model called the Moviestar 3755 and
Market Place recently had the opportunity to
visit the production line at Gosport in
Hampshire to see how the set is being assem-
bled.

The 14in Moviestar model 3755.
When Ferguson decided to design a com-

pletely new TV they realised that to compete
with foreign manufacturers the new set would
have to be automatically assembled to a very
large degree, using the most up-to-date techni-
ques available. This decision involved the
company in a massive £10 million plus invest-
ment programme which when finished will
make the Gosport factory the most advanced
automatic TV production line in the UK.

The single board chassis has 70 per cent of
its components automatically tested, inserted
and soldered. After the rest of the components
have been fitted the complete board is tested
and assembled into the cabinet without the
need for any further soldering.

The TX9 chassis.

Using automatic insertion techniques the
component density of the p.c.b. can be greatly
increased. Also as the number of components
has been greatly reduced compared with their
9000 series chassis the overall effect is a

The automatic insertion system is com-
puter controlled with the components
being fed from a bandolier to the
machine head where they are crimped
into the p.c.b.

reduction in human errors and an increase in
both performance and reliability in the set.

The 3755 model will be followed by 16in,
18in and 20in versions, each driven by the
TX9 chassis without ,the need for any compo-
nent or electrical changes. The TX9 also con-
sumes less power than most other CTV's (50
per cent less than the 9000 series) and
therefore generates less heat inside the receiver
resulting in increased component life.
. An optional 12 or 24V battery converter
which has been designed for in -set installation
is also available. Further developments will in-
clude Teletext, Viewdata and infra-red/ultra-
sonic remote control models.

One area where the 3755 will get a very
good reception is servicing. If a set should
need attention the engineer will find the
chassis easily accessible and because it can be
positioned vertically free access is available to
both sides of the p.c.b. If the fault cannot be

After assembly the chassis is checked
to assess picture alignment.

traced the chassis can be replaced in minutes.
Another advantage in using the same

chassis in the 14in, 16in, 18in and 20in models
is that the range of parts required for servicing
is greatly reduced.

As TV production-like most areas of
electronics-is a fiercely competitive business
it is good to see a British company with the
foresight and confidence to manufacture a
well designed product to fill a definite market
gap and using advanced production techni-
ques to ensure a competitive price (around
£250).
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Rumble
R. A. Penfold

Ascratch filter can be very effective at reducing the noise
generated when playing worn or dust impregnated

records. This type of filter merely attenuates high frequency
signals above about 6 or 7kHz, and the background
"crackle" of surface noise consists mainly of frequencies
above this level. Comparatively little of the programme
signal will be in this high frequency range, and so the noise
is considerably attenuated with little, although admittedly
some, of the wanted signal being lost.

A rumble filter operates at the opposite end of the audio
frequency spectrum, and rolls off the low frequency
response of the system below about 50Hz. This can be used
to reduce noise produced by record warps or pressing imper-
fections.

Again, there will obviously be some loss of the wanted
signal, but this will only be minimal. Most of the frequency
range affected by a rumble filter lies below the lower limit of
the audio spectrum. It may seem to be pointless to attenuate
noise which cannot be heard, but it is not necessarily super-
fluous to do so. Record warps can generate strong low fre-
quency signals which will vary the amplifier's biasing either
side of its normal central level. This can cause the main
signal to be clipped on one set of half cycles when the low
frequency signal is at or close to its peak positive or negative
level. Even if clipping does not occur, intermodulation distor-
tion can still cause audible phasing type effects to be
produced.

Although some hi-fi amplifiers and receivers incorporate
scratch and/or rumble filters, this is by no means a feature of
all designs. Also, many amplifiers and receivers that do have
these filters only have simple 6dB/octave types. These can
be quite effective, but do not give a level of performance
equal to that of a sophisticated filter having an attenuation
rate of 12dB/octave or more. It is possible to use an add-on
scratch and rumble filter with most hi-fi systems, and it is a
high performance unit of this type that forms the subject of
this article.

BASIC FILTERS
Ideally a scratch filter would not attenuate frequencies

below the turn -over frequency, and would eliminate all
signals above this frequency. Similarly, an ideal rumble filter
would not affect signals above the turn -over frequency, and
would block signals below this frequency. Simple passive
filters fall well short of this goal, and give an ultimate roll off
rate of only about 6dB/octave as well as significant losses at
frequencies well within the passband.

A basic R-C high pass filter uses the arrangement shown
in Fig. 1(a). The component values are chosen so that the
impedance of C is low in relation to that of R at pass fre-
quencies, and the impedance of C is roughly equal to that of
R at the desired cut off frequency. Thus, there is little
attenuation at pass frequencies, and a loss of about 6dB at
the cut off frequency, increasing by about 6dB/octave below
this due to the losses produced by the increasing impedance
of C.

A basic R-C low pass filter is shown in Fig. 1(b) and
operates in much the same way as the high pass circuit.
However, the capacitor and resistor have been swapped
over so that as the impedance of C falls with increasing fre-
quency, losses through R increase, as does the attenuation
through the circuit.

The relatively slow roll off rate of these circuits can be
greatly improved by using two or more filters in series.
Unfortunately this still tends to leave significant losses at
frequencies well below the cut off frequency.

ACTIVE FILTERS
This problem can be overcome by using an active filter of

the type outlined in Fig. 1(c) (high pass) and Fig. 1(d) (low
pass).

Taking Fig. 1(c) first, the series capacitance of Cl and C2
forms a simple high pass filter in conjunction with R1. The
output from this network is taken to a buffer amplifier, and
bootstrapping resistor R2 introduces positive feedback
between the output of the buffer amplifier and the junction
of C 1-C2.

Whereas the negative feedback normally employed in
audio circuits has the effect of flattening any variations in
frequency response, positive feedback has the opposite
effect and tends to increase any such variations. This is
desirable in this case since it produces a fast roll off rate.
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Fig. 1(a) Basic R-C high pass filter (b) low pass filter (c)
active high pass (d) active low pass

At pass frequencies R2 does not have any real effect on
the circuit since any change in voltage at the junction of C1
and C2 will be matched by an identical change at the output
of the buffer amplifier. No voltage is developed across R2,
and it is effectively nonexistent.

If R2 has a suitable value, at frequencies where the cir-
cuits response is beginning to fall slightly it will tend to rein-
force the input signal, flattening the response and preventing
the very gradual initial roll off that occurs with passive filters.
Filters of this type often actually have a small peak in the
response just above the cut off frequency.

At frequencies where C1-C2 and R1 introduce significant
losses, voltage changes at the left hand end of R2 will no
longer be fully matched by a change in potential at the other
end. This results in some of the input signal current flowing
through R2, and this component then effectively forms a
second high pass filter network in conjunction with C1. This
increases the attenuation rate to about 12dB/octave.

Thus this type of circuit does not attenuate signals that
are well below the cut off frequency, and has a fairly fast
attenuation rate. By using two or more R-C networks at the
input it is possible to obtain an extremely rapid roll off rate.

The low pass version of this filter configuration functions
in the same basic manner as the high pass one, but the
resistive and capacitive circuit elements are, of course,
transposed in order to obtain the correct filter action.

CIRCUIT
The complete circuit diagram of the scratch and rumble

filter appears in Fig. 2.
The buffer amplifier for the rumble filter uses TR 1 in the

emitter follower mode. This has R6 as its emitter load and is
biased by R4 and R5. Two sets of filter components are used
at the input, the first consisting of C3, R1, C4, and R2, and
the second one using C5, R3, C6, and the input impedance
of the buffer amplifier. The latter is mainly determined by the

SK1

RUMBLE

HIGH PASS I

C2

-10

COMPONENTS ...
Asterisked components should be repeated for a stereo
channel

Resistors
R1* 5.6k R7" 4.7k
R2* 12k RS" 4.7k
R3* 6.8k R9" 4.7k
R4* 120k R10" 4.7k
R5* 150k R11* 3.9k
R6* 3.9k R12 330
All miniature watt 5% carbon

Capacitors
Cl,
C2*

C4*
C5*
C6*
C7*
C8*
C9*
C10*
C11"
C12
C13

100n type C280
4.7p. 16V
470n type C280
470n type C280
470n type C280
470n type C280
6.8n polystyrene
3.3n polystyrene
10n polystyrene
680p polystyrene
10p 25V electrolytic
2,200µ 25V electrolytic
330p. 16V electrolytic

Semiconductors
TR1* BC109
TR2* BC109
TR3
D1
D2
D3

Switches
S1-S3

BFY51
1N4001
1N4001
BZY88C13V 400mW Zener

Double pole rotary on/off switches (3 off)

Transformer
T1 Standard mains primary, 12-0-12V secondary of

50 or 100mA rating

Fuse
FS1 liin 100mA

Miscellaneous
Main printed circuit board, and P.S.U. printed circuit
board
Case of metal construction and having dimensions of
about 203 x 152 x 63mm (see text)
Three aluminium control knobs
Panel neon indicator having integral series resistor for
mains operation
liin in -line fuseholder
Phono input and output sockets (SKI and SK2)
Wire, grommet, solder, etc

SCRATCH

4p7

C3 C4 05 C6

IEP2261

470nI 470n 470nI 470n
RI
5k6

R3
6kB

120k

4T
R1

R2
12k 150k

8C109

I LOW PASS>
S2

R7 R8 R9 R10

4k7 4k7

MEM C1 C7

R6
3k9

100n 6n 8

4k7 4ku

C9
1C n

T3n3 680p

TR2

C11

10p

R11

31,3

0 +12V

SK2
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Fig. 2 Complete circuit

Practical Electronics January 1980 73



0

dB

IEP 2281

+5 +5

-5
-10

10 dB _1

-2015

-25
20

30

25

70 60 50 40 30 20 35BO

Hz
IE.229,1

IIIREIMMEME
11=1111110.1MMI

.......-'
EINEMIMME1111,
MMIIIMMEMEN111111

2 3 4 5 6 7 8 10 12 15 20

kHz

values of the two biasing resistors. Si can be used to bypass
the filter components and eliminate the filtering. C2 is
merely a d.c. blocking capacitor.

As can be seen from the frequency response graph of Fig.
3(a), the rumble filter has a -6dB point at about 40Hz, and a
roll off rate of approximately 18dB/octave.

TR2 is used in the emitter follower mode and is the buffer
amplifier for the scratch filter. It has R11 as its emitter load
resistor and is biased from the emitter of TR 1 via filter
resistors R7 to R10. C7 to C10 are the capacitive elements
of the low pass filter, and again, two filter sections are used.
When only the high pass filtering is required, S2 can be used
to bypass the low pass filter networks. C11 provides d.c.
blocking at the output.

The frequency response of the scratch filter is shown in
Fig. 3(b). The -6dB point is reached at a little in excess of
7kHz, and the response then falls away at about 18dB/
octave.

Si

r
.

P23°

1441:0 =).46

11E1

Fig. 3(a) Frequency
response graph of rumble
filter and (b) response of
scratch filter

Negligible noise and distortion are introduced by the unit
since both active stages have 100 per cent negative feed-
back.

MAINS P.S.U.
The circuit has a current consumption of about 3mA from

12V, and will work well on any supply potential from about 9
to 18V. A 9V battery supply can be used, but the prototype
is powered from the simple mains power supply circuit given
in Fig. 5.

This uses a push-pull rectifier and smoothing circuit
feeding a conventional emitter follower series regulator. This
gives an extremely well smoothed output of approximately
12V. S3 is the on/off switch.

Note that if an alternative mains supply unit is used, this
must have a low ripple output since any noise on the supply
lines will be coupled into the main signal path by the biasing
resistors in the main circuit.

Si

< RV) RC6

C 5

( C4 )

( C3 )
0 0-E C2 H

1.I

T

0--1 R8 1--41

CB

4.-{ RIO }--.

R9 1-.111

C9

0 0

EP 2JI

Fig. 4 P.c.b. and component layout

SK2

S2.
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MAINS
INPUT

S3a

D1

Fig. 5 Mains p.s.u.

_o ry s,1
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Fig. 6 Component assembly for panels

T R3

BFY 51

+12V

OV

T1 SEC.

FS2 (014

Fig. 7 P.c.b. and component layout for p.s.u.

12V

CONSTRUCTION
The housing for the prototype consists of a 203 x 152 x

63mm chassis and base plate to which a wood grain finish
for top and sides was added to give a better appearance.

The filter components are assembled on a printed circuit
board using the copper backing pattern and component
layout illustrated actual size in Fig. 4. Of course, for stereo
operation it is necessary to make up two of these p.c.b.
assemblies, one for each channel.

A separate printed circuit board is used to accommodate
most of the power supply components. Details of this and
the other power supply wiring are provided in Fig. 7. The
negative supply rail, and the earthy connections to the input
and output sockets, are all carried by the metal chassis plus
the mounting bolts and spacers for the p.c.b.s.

USING THE UNIT
It is necessary to connect the filter between the pre-

amplifier output and the power amplifier input. Many am-
plifiers have a "tape monitor" facility or something of this
nature which enables this to be easily achieved. It is not
really feasible to use the unit with equipment which does not
have such a facility unless it is fitted with a suitable pre-
amplifier to enable it to be connected between the record
deck and a high level input of the amplifier.
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Semiconductor
FEATURING 8294

JAMES BOND CHIP
If I were 'M' I would send our Jim off to

Intel for a crash course in microprocessor
encryption techniques before that bunch
from SMERSH and SPECTRE get there.

Gone forever, it seems, are the five letter
groups and secret code books of yester-
day's spy, and disappearing too is the need
for rack sized encryption and decryption
systems at the FO and the ACME Im-
port/Export Co. Intel have spoiled all the fun
by designing a chip to do both jobs and,
horror of horrors, anyone can buy one!

The mathematics of code generation and
code breaking reached their zenith during
the second world war, and as we now
know, we (the British) were much better at
breaking codes than the Germans were at
generating them. It became obvious with
the dawn of the computer age that there
could be no such things as an unbreakable
code, and the effectiveness of a code is
now judged not by whether it can or cannot
be cracked but simply by how long it would
take the fastest available computer to crack
it! It is quite feasible to generate codes
which would take hundreds of years to
crack, but for most commercial purposes a
code which will afford a few years, or even
a few weeks protection is quite adequate.
Think of the cost of tying up a mainframe
computer for a few weeks just to crack one
message.

Because more and more "sensitive"
commercial data is being transmitted from
computer to computer over telephone and
satellite links and being carried around on
magnetic tapes or discs, the US govern-
ment has identified the need for a data en-
cryption standard which can be used by
anyone who requires this kind of security.
An algorithm has been produced by the
National Bureau of Standards which will
generate codes secure enough for all but
MI5 and the CIA, and to implement this
algorithm, Intel has produced the 8294
data encryption/decryption device. The
8294 is used as a peripheral chip in a
microprocessor based system using an
8080 or similar CPU chip, and is therefore
as easy to use as, say, an 8251 USART
device. The 8294 fits into a 40 pin package
and runs from a single 5 volt supply. It ac-
cepts data in 64 bit (8 byte) blocks and en-
crypts or scrambles it at the rate of 640 bits
per second using a 64 bit "key" supplied by
the user. The 8294 is normally controlled
by the microprocessor but data can be
transferred to and from the 8294 either un-
der software control or by means of the
much faster Direct Memory Access (DMA)
technique. With the chip initialised and an

0
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2920 SL446A SL441A R.W. Coles

eight byte key entered, encryption or
decryption is achieved by simply entering
eight data bytes and reading back the eight
converted bytes. Simple, eh, Jim!

ANALOGUE MICRO
It had to happen I suppose. All you

die-hard analogue fans who still feel that
microprocessors will never replace the 741
op -amp or those lovely tuned filters using
rows of carefully wound inductors and
precision capacitors, stand by for a few
nagging doubts!

Intel have done it again, by introducing a
radical new microprocessor chip with
analogue inputs and analogue outputs, to
challenge traditional linear circuit designs in
some of their most hallowed sanctuaries.

Imagine a single 28 pin chip running
from plus and minus five volt supplies. To
the input of the chip you connect a wide -
band audio signal, and from the output you
get a filtered 1 kHz tone whenever the input
signal is in -band. Sounds like a conven-
tional 1 kHz bandpass filter circuit, but in
this case it's the Intel 2920 analogue
microprocessor, and you tune the filter not
by means of precision R LC components but
by means of software instructions! Fed up
with a 1 kHz bandpass filter? No problem.
The 2920 program is stored in an on -chip
erasable PROM memory, so just give it a
dose of UV light and reprogram for 500Hz.
Fed up with filters altogether? Why not
program up a function generator, or a full -
wave rectifier or a logarithmic amplifier
or-well the mind boggles! Actually you
can do even more, because the 2920 has
four separate multiplexed analogue inputs,
and eight separate sample -hold output am-
plifiers, some or all of which can be
programmed as TTL compatible logic out-
puts (to indicate under or over frequency in
the filter example, perhaps).

Take heart all you clever analogue circuit
fans, because you still need the same skills
as before to design a 2920 application
program, only the hardware really changes.
To describe a filter you require a

mathematical function whether you use LC
components or the 2920. When you use
the 2920 however, instead of choosing
component values to suit the mathematical
function, you write a software program in-
stead. You still have to be a bit of a clever -
clogs to get the function correct in the first
place of course, and there is really very little
scope for suck -it -and -see tuning techniques
when using the new approach!

Internally, the 2920 has an analogue to
digital converter at its front-end and a
digital to analogue converter to generate
outputs. Each time the A to D takes a sam-

ple of the input signal, the 2920 executes
its entire program of up to 192 instructions.
The time it takes to do this determines the
input sample rate and hence the bandwidth
of the system. With the longest program
possible, single input frequencies of up to
6.5kHz can be dealt with (13kHz sample
rate).

The architecture of the 2920 is not com-
parable to any "normal" microprocessor
because of the requirement for fast ac-
curate computation and the lack of any ex-
ternal data or address bus needs. Instruc-
tion words are actually 24 bits wide, and
the internal arithmetic unit uses 25 bit
precision to reduce error accumulation.
Because the 2920 is timed from a crystal
controlled clock source, the time and tem-
perature drifts of conventional low fre-
quency components can be all but
eliminated.

So there it is you linear fans, time to
retrieve that microprocessor primer from
the waste paper basket!

ZERO VOLTAGE SWITCH
The S L446A from Plessey is a zero voltage
switch intended for use in the on/off control
of triacs and this device incorporates zero
voltage point triggering in order to minimise
radio interference.

SL 446A

RD

7J P

TH LOAD

ti
N

Typical circuit for providing inear
temperature control over a range of
+5°C to 35°C.

Main applications are in switching
resistive loads and replacing mechanical
thermostats in central heating systems,
washing machine heaters, water heaters
and electric irons.

The device has a spike filter for reliable
triggering and a pulse generator with a
bistable arranged to eliminate half wave
firing. A voltage sensing circuit inhibits
the firing pulses when the supply is
inadequate to guarantee proper circuit
operation.

Another zero voltage switch in the same
range is the SL441A which can be used
to regulate a.c. power by varying the
number of mains cycles applied to the load
in a fixed timing period.
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PTY
Reeky-.

A.A.BERK B.Sc. Ph.D.

SOFTY is one of the first in a new and exciting line in the
micro scene-the information available to the public via ad-

vertising has, to date, made it unclear as to the exact position of
this machine in the market place. The following article indicates
the role of the system to both the hobbyist and the industrial
user as well as describing its internal hardware and software
structure. Thanks are due to Videotime Products for lending us
a Softy for review.

How often, I wonder, have you wished you could pick up an
MPU of any type and plug it into a totally general development
tool, press a few keys and learn the instruction set by trial and
error? Then, after experimenting with several processors, choose
the most appropriate and write for it a set of routines to control
your house, drive your car, or let you win ceaselessly at Star -
trek. The final software would then be blown into EPROM, and
a system is born!

The snag is always with what is known as Firmware. i.e. initial
program stored in non-volatile memory which makes your
machine react with some degree of intelligence when switched
on-called Firmware because it is normally supplied by the firm
which sells the machine. All well and good. unless you wish to
design and build the thing yourself. In order to do this you must
write your own Firmware to enable the loading of data and
programs into memory from a keyboard. running a display,
editing, accepting interrupts, interfacing to a cassette, blowing
programs onto EPROM etc., etc., etc. Many of these functions,
so important in the stage of program and system development,
may be quite useless to the final product-only being required,
perhaps, to control a few sensors and solenoids in a washing
machine! Clearly the general Firmware development tool would
be a boon to anyone interested in micros. This is undoubtedly
the slot which SOFTY tries to fill.

Softy may be used in three main ways:-
a) as a 2K block of embryonic Firmware forming part of the

memory map of a system under development;
b) as an intelligent EPROM programmer for 2708's and

2716's;
c) as an MPU system in its own right for hardware control

purposes.
Other areas are possible but considerably less appropriate-for
instance, games could be played on its VDU or floating point
calculation facilities developed, as with any other computing
device.

I have purposely avoided mention, so far, of the particular
MPU used in Softy-the reason being that Softy is a tool for a
specific purpose and, as such, is more important for the facilities
it offers than for the particular hardware it uses to achieve this
end. Also, you will probably never see a Softy advertised with
full 8K BASIC or expandable to 64K of memory and twin
floppy discs. The MPU used in the SC/MP.
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BLOCK DIAGRAM
Referring to the block diagram, a

reasonably familiar overall pattern is dis-
covered with bus lines, RAM, ROM,
MPU, I/O ports, cassette etc. The details
show some differences from the usual for-
mat; an EPROM burner is included, for
instance, along with special RAM for the
VDU cursor. The main difference is,
however, in Softy's firmware itself. This is
set up, basically, to manipulate the con-
tents of three blocks of RAM - two +X
pages and an area of 128 bytes of
"scratchpad". Commands for the editing
features as well as control of the ultra -fast
cassette interface and EPROM burner
are not typed in with alphanumeric
characters but, instead, appear on the
keys of the keyboard and are accessed via
a "function" key, exactly as on a scien-
tific calculator.

The VDU picture, as seen in the
photographs, constantly displays 512
bytes in hexadecimal digit pairs. An area
of reversed video (white characters on
black) is also available at top and bottom
of the TV picture-if your TV can show
it. This is part of the 128 bytes of
"scratchpad" RAM included in the INS
8154 RAM/I0 chip. The screen itself is
divided into four main areas of 128 bytes
each, by shading, to assist the user in es-
timating the size and positioning of
blocks of information. In addition, the
user memory is used to store those posi-

EPROM
IN ZERO -FORCE

PROGRAM
SOCKET

tions on screen which are to be
highlighted in a very bright shade
various purposes described below.

At the top of the screen four lines of
reversed video may be displayed by ad-
justing the height control of one's set.
Only the bottom one of these four is of
major importance. It contains various
useful bytes of information, such as
current cursor address and contents of
the SC/MP's registers. The meanings of
these locations are shown in the an-
notated photograph.

The I/O ports of the 8154 device are
used to scan the keyboard matrix, but
may be utilised for hardware control and
are brought out to the edge tracks below
the keyboard-see the photograph of the
p.c.b.

EDIT COMMANDS AND POWER
UP

As seen on the heading photo, most of
the keyboard keys have a dual purpose-
i.e. hex digits as well as commands ac-
cessed by first pressing the FN key.

After power -up, the RESET key is
pressed, giving a random collection of
bytes on the screen randomly highlighted
by bright patches corresponding to l's in
the cursor memory. The FN key is
pressed twice to clear the cursor memory
with the exception of the bright patch
over the top left byte. This patch denotes
the write -cursor position-i.e. where )1-

GND -5V

PROGRAMMING
CIRCUIT

PULSE

ENABLE

SV

1
12V

next byte of information will appear if the
keyboard keys are operated. To alter this
byte, two hex digits must be keyed in, af-
ter which the user automatically moves
onto the next location. The cursor may be
stepped backward or forward by using
the appropriate keys and hence any byte
displayed may be altered-writing only
occurring to the cursor position.

If the back or forward cursor keys are
held down, the cursor moves a step at a
time automatically until the 16th step
when it will revert to stepping up or down
the screen vertically one line at a time.
When the cursor meets the top or bottom
of the screen, the +K page displayed
changes to the next adjacent-this may
be the other half of the 1K of RAM or
one of the two EPROM pages-if the
user steps off the edge of the screen too
many times (i.e. into a non-existent page),
the machine aborts and must be reset
before continuing. After reset, the cursor
is at the top of the 1K of screen RAM
and just below the user EPROM section.
Thus, moving the cursor back takes it
into the bottom of the lower +K page of
EPROM. The contents of the EPROM
placed in the zero -force EPROM socket
may be copied into screen RAM by the
"copy" command-accessed by pressing
FN, followed by the "C" key. The full 1K
is copied into the screen RAM by this
process and may be altered by moving
the cursor around and pressing hex keys
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as described above. If required, the whole
1K may be stored on, or recalled from,
cassette by the "RECORD", or
"RECALL", Commands. Alternatively,
an erased EPROM may be inserted into
the zero -force socket and the 1K RAM
contents burned into it by the "BURN"
Command. In this way, EPROMS are
very conveniently copied with or without
modification in around 2 minutes.

Other text editing commands include a
block shift. The cursor is positioned over
the final member of a block to be shifted
and the DEFINE Command pressed
(after the FN key, of course). Backward
shifts of the cursor leave behind
highlighted bytes on the screen. When the
complete block to be shifted (a maximum
of 127 bytes) has been highlighted, the
SHIFT Command is entered. This allows
the back and forward cursor keys to shift
the entire highlighted block one position
at a time for 16 moves, followed by
movements of one line at a time,
throughout the 1K of screen RAM. This
provides a very graphic and useful block
manipulation facility.

In order to search for all occurrences
of a given byte, the MATCH command is
used followed by the byte to be matched.
All occurrences are highlighted-yet
another use for the cursor RAM. The ex-
tra highlights may be erased by pressing
FN twice. This function has been used to
highlight the word SOFTY on the screen
photo.

The whole 1K of RAM may be filled
with 1's (FF) by the CLEAR Command.
This is used for selective block storage on
EPROM. The erased EPROM contains
just l's-during programming some of
these are turned into zero's according to
the data presented. If a block of the
EPROM is to be left unprogrammed, it
must be presented with FF bytes only.
Thus, the screen RAM may be filled with
FF and a selected area written to by
cassette or keyboard. The "BURN"
Command will then store this block in the
EPROM leaving the rest to be program-
med at a later date.

The Softy firmware may be copied into
RAM by the FIRM Command for
modification by the user. This firmware
comes on EPROM anyway and may thus
be copied into RAM, modified and then
blown into an erased EPROM for im-
mediate use. Who says computers can't
reproduce!

PROGRAMMING COMMANDS
So far, screen editing and storage have

been described without reference to the
executing and testing of the routines being
developed. As explained above, the heart
of the Softy system is a SC/MP and
routines for the SC/MP may be executed
in screen RAM, EPROM or Scratch Pad
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Scratchpad Information

Cursor Pointer High Byte

Cursor Pointer Low Byte

- Alternate Cursor High Byte

Alternate Cursor Low Byte

- Subroutine Pointer High Byte

- Subroutine Pointer Low Byte

- Accumulator Contents

- Extension Register Contents

Status Register Contents

Parallel Parity Word

-Matchbyte (Highlighted)

-Cursor Speed Counter

Keyword

- End Around Carry

Hexadecimal Difference Between
Cursors

Mode Flag Etc.

using various other commands on the
keyboard-this facility is useful for
developing programs for the SC/MP
microprocessor without any extra
hardware. The register contents are con-
tinuously displayed at the top of the
screen, as indicated, and large numbers of
uses can be envisaged for the machine as
a controller.

There is a very graphic offset calcula-
tion facility included on the Softy, which
is accessed via the FIX Command. This
causes the current position of the cursor
to be stored. The cursor may then be
moved to any new position within the
program under development. The offset
between stored and current cursor loca-
tions is continuously displayed at the top
of the screen, as are the absolute ad-
dresses of the two cursor locations. The
current address location of the cursor is
always displayed at top left of the screen,
and screen RAM starts at address
OCOO.

DEVELOPING GENERAL
SYSTEMS

Most of the above editing, storage and
program writing facilities would be very
useful for developing any MPU system
and it is here that the Softy finds its most
exciting application. The system is
designed to look like a 2K block of in-
telligent memory. That is, it has data, ad-
dress and control busses to fit into any
system at any base address. While the
target system is not processing and using

the busses, Softy may be used to Write a
program into screen RAM using all its
facilities for making the job easy. When
finished, the program is automatically in
the embryonic system's memory for run-
ning on the target's MPU, using the Softy
VDU for output as necessary. No editing
firmware or even RAM is necessary in
the test system-Softy supplies it all.

The manufacturers, Videotime
Products, have now produced an inter-
face card with all the address and data
bus lines fully demultiplexed, along with
general address decoding to allow any
bus -oriented MPU to be used. The
designer sets up links on the interface
p.c.b. to decide where in the MPU
system's memory Softy will sit. All that is
needed is an MPU with its own processer
clock and RESET switch to develop a
complete MPU system. The MPU Ad-
dress and Data busses, plus R/W, are
connected to the interface board and
Softy takes over for program writing and
hands back control to the external MPU
for execution.

The final software is blown into
EPROM and, along with some RAM
etc., may be attached to the MPU system
under development to complete the
machine. The photograph of the whole
system shows the interface board connec-
ted to a prototyped Z80 system. The
prototype contains MPU, clock and
RESET switch.

Videotime are hinting at producing a
variety of such MPU p.c.b's, for different
processors, to save the prototyper even
the trouble of connecting Veroboard and
ribbon cables to his favourite MPU!

HARDWARE AND CONSTRUC-
TION

I did not have the opportunity to make
up a kit from scratch and can only com-
ment from an external viewpoint. The
p.c.b. is covered with solder -resist and
has a silk-screened component legend
which should make construction easy.
Tracks are no closer than usual, though
components are a bit crammed around
the DIN socket and a large Mylar
capacitor did impede adjustments to the
cassette interface pot quite considerably.

The keyboard is of the "click"
calculator type and showed the usual ten-
dency towards variation in performance
but seemed adequate for the job.

My version was not through -plated
and thus contained pins through the
p.c.b.-perhaps a little disappointing on
an article not made "down" to a price in
most other ways-but again, in my ex-
perience, perfectly adequate. It was very
nice to see a zero -force socket for the
EPROM as standard, as well as u.h.f.
modulator giving excellent TV perfor-
mance.
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The EPROM programmer will pro-
gram both 2708's and multi -supply
2716's (in two halves) and these devices
require several supply voltage levels.
Videotime sell a small Power Supply
Unit which proved adequate to power
the complete system as shown in the
photo-i.e. including a simple target
system.

The EPROM burner is straightforward
and controlled by a 555 timer to program
at the maximum theoretical speed for the
2708 family of EPROMS (around 110
seconds). A 27 volt supply is included in
the Videotime power supply unit for this
purpose, but is left unconnected, for pur-
poses of safety, until required.

The cassette interface is controlled by
software and is little more than a couple
of lines connected to serial -in and serial -
out pins of the SC/MP processor. As a
consequence, the "Transwift" system
runs at over 2000 Baud (equivalent) and
is considerably less prone to tape -speed
variations than many other simple inter-
faces. The cassette plugs into a Din
socket, just above the keyboard, which is
wired to the international standard.

The cursor RAM is formed by a single
bit by 1K 2102 chip. This is accessed by
the VDU counter circuitry at the same
time as the main VDU RAM and fed to
the video mixing circuitry to brighten the
VDU picture at the necessary locations
as the electron beam strobes across the
TV tube. While the SC/MP is not
processing a program in user memory, it
hands the Address and Data busses over
to the VDU counters which address one
of the four memory pages displayable.

The page selected depends upon the state
of two I/O lines on the 8154 chip which
are kept updated by the firmware. The
memory map of the system is not given
and this appears in Table 1.

The address map depends upon a
74LS42 decoder and could easily be
changed if necessary-though what this
would do to the firmware, I can't im-
agine! A system under development
would see Softy mapped out as in Table
1. in its memory, but at a different base
address from 0000 if required.

TABLE 1

Address Memory selected

0000-03FF

0400-07FF

0800-0BFF

OCOO-OFFF

N

SOFTY's 2708 -based
firm -ware

RAM/I0 (8154) with some
addressing redundancy

2708 (or 2716) Socket
for user's EPROM

VDU RAM (workspace) in
two +K pages of display

The VDU, of course, is a very
specialised binary data display device and
has nothing to do, for instance, with dis-
playing ASC 11 characters. It is a device
for displaying the exact binary contents
of 512 memory locations-in hex-
adecimal digits directly. Thus, a special
character generator ROM is used. The
VDU electronics presents the 8 bits from
any memory location to the ROM as two
4 bit "nybbles", for conversion into hex-
adecimal characters on a TV screen. This
obviates the necessity for the usual

software routines used to convert bytes
into nybbles and nybbles into ASC 11
codes.

MANUAL AND SOFTWARE
As can be seen from the above, the

software is thoughtful and very graphic.
A few more traps against inappropriate
commands could have been included, I
feel, even though the whole thing is con-
tained in just 1K of ROM. Try block
shifting into the EPROM, for instance,
and everything is lost-or, as mentioned,
try shifting the cursor to a non-existent
page and the machine locks completely.

A lot more description of the software
itself would be of considerable use in
modification and, most importantly, in
using subroutines contained within the
firmware. It is an excellent idea to include
a special command for copying it to
screen RAM-but of little use without, at
least, an annotated listing.

The manual makes it clear from the
beginning that Softy is a tool for those
who know what they are doing. To this
end it is very concise and makes reference
to other literature, such as data sheets on
specific devices. A reference table is given
of the SC/MP instruction set, as well as
an architecture diagram for both the
SC/MP and the RAM/I0 and a potted
description of the RAM/I0's use as a
parallel I/O port.

The Softy circuit diagram is given in
complete detail as well as an adequate ex-
planation for anyone familiar with MPU
engineering. This is most useful for those
willing to take the basic tool and use or
modify it in their own way.
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Construction is hardly covered at all
but should be quite clear due to the com-
ponent position labelling on the p.c.b.-
all component numbering starts at the top
right of the p.c.b. and should save endless
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hours of searching for a particular num-
ber of component.

Another section of the manual includes
interfacing to the external system-
though the SC/MP data sheet is essential

to a complete understanding of the
device. Control signals and memory-
select logic are mentioned as well as
product and program development.

An interpretive language of a very sim-
ple nature is actually listed for use in
development, along with a couple of
elementary sample programs to help the
user familiarise him or herself with the
system. The final section of the manual
explains the software (annotated listing
included) for interfacing Softy with an ex -
GPO BAUDOT code printer. A little
more on hardware would be useful at this
point, along with methods of attaching it
to the more common 8 -level ASC 11
machines.

Any well thought out tool can be made
to perform wonders in the right hands.
Think how a good engineer can extract
complex information from an electrical
device using just an oscilloscope. Softy is
in this class-it is a well -constructed
bench tool for anyone dealing with MPU
products and requiring development and
test facilities. It should not be placed in
the lengthening string of hobbyist com-
puters, each vying with the next for
higher level languages and more
photographic VDU displays.
Acknowledgement
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FRANK W. HYDE

PIONEER 11
Pioneer 11 is on its way out of the Solar

system and into the Galactic space and none
will know of its final fate. Its last encounter
was the planet Saturn. At that time it had
travelled more than 2,000 million miles from
Earth, having started its journey in April
1973. The vehicle has more than justified the
costs involved and is yet another tribute to the
technology of space engineering. The first
flypast was concerned with the planet Jupiter
and opened the first chapter of a new view and
model of the largest body in the Solar system.
While Pioneer 11 continued its journey toward
Saturn aided by the kick (gravitational) of the
fastest rotating body, the Voyagers were to
open the second chapter of the chronicle of
Jupiter.

However all might well have been lost for
there was a near case of disaster as Pioneer 11
approached Saturn's rings from the underside.
The vehicle was at a distance from Saturn of
2.53 Radii 23 minutes, after crossing the
plane of the ring system inside the orbit of
Saturn's moon Janus, but not quite at the A
ring. Calculations show that the spacecraft
passed about 900 miles below and 1,500 miles
slant distance to the "Pioneer Rock". It was
discovered as a result of the change of
behaviour of some of the on -board instru-
ments. The charged particle instruments
showed that during the time of the near en-
counter the flux of the 2-4MEV electrons
dropped to a level a thousand times less over
about 10 seconds.

The period of the drop -out indicates a body
of the order of 124 miles in diameter. Earlier it
had been thought that there was another body
about this diameter. It is a 50-50 chance that
this "Pioneer Rock" is that object. It would be
unlikely that it could be discovered from earth
based telescopes, being obscured by the ring

system. A further confirmation of the "new"
moon came from the magnetometer data. The
short time resoltion instrument which showed
a ten second oscillation at 15 seconds after the
dip in the particle counts. Thus the conclusion
was reached that this was a small body in the
plane of the ring system, a body that was con-
ductive.

The deflections of the path of the spacecraft
have been studied. These are caused by the
gravitational fields of three of the Saturnian
satellites Iapetus, Rhea and Titan. The indica-
tions are that these three moons are of low
density and made up of ices in the main with
little rock or iron. These data also confirm that
the flattening at the poles is as predicted but
that the shape is not ellisoidal as it would be if
the planet was homogeneous. It would seem
likely that there are extensive areas of in -
homogeneities. Some depressions may be as
much as 75 miles.

Nothing has so far come to light to cause
rethinking of the present models of Jupiter or
Saturn. That is that the interior core of Saturn
is about the same size of that of the Earth but
three times as dense and consists of rock and
iron. Around this would be a layer of metallic
hydrogen which probably extends to about
0.58 of radius of the planet. Above that a
layer of liquid hydrogen and then the at-
mosphere a gaseous mixture about 200 miles
deep. It is here that there may be some need
for remodelling.

MAGNETIC FIELD
The magnetic field is not so extensive as

that of Jupiter. The magnetic field and the
pulsating magnetosphere extended out to
about a hundred Saturn radii before the
spacecraft was free. This is half the distance
found in the case of Jupiter. The magnetic field
was very uniform which suggests that it is an
uncomplicated dipole field. The dipole axis is
within 0.1 degree of the spin axis. This fact is
unique for the Solar system. The centre of the
field does not coincide with the centre of the
planet and is southbound at the equator. This
is not unusual.

The magnetic field rotates with the planet at
its rotational period of 10h 14m and this
means that as it is faster than the orbiting
satellites a "wake" is created in front of the
satellites. The satellites would be subject, that
is those inside the magnetosphere, to some dis-
turbance. In fact a wavelike disturbance did
appear when Pioneer 11 crossed Titan's orbit.
A symmetry was observed in the stable inner
region of the magnetosphere. This is partly
responsible for the "cleaning up" of trapped
radiation.

It had been anticipated that Saturn's ring
would clear any charged particles in the inner
area of the magnetosphere. It has been stated
if this were not so Saturn would show strong
radio emission. There is some confirmation
of that in the writer's own experience. When
observing Jupiter radiation in 1962 it was
decided to use the 1,000 ft. radio telescope at
Aricebo to "look" also at Saturn. No sign of
radiation was observed. It was concluded that

Saturn did not radiate or there was a
mechanism to stop the radiation. This shows
the importance of the spacecraft missions.

Some of the preliminary results show some
details of various conditions. For example the
infra -red radiometer could not detect the unlit
side of the planet's rings. Even the Sun side
was indicating a temperature of 70K. Some
readings were available to provide average
values for the A and B rings. The temperature
of Titan at the cloud tops was about 75K. It is
not expected that day and night temperatures
will be available.

A weak hydrogen glow was detectable
throughout the saturn system. It was noted
that the ultraviolet emission brightened when
the scan crossed the ring plane. This indicates
that hydrogen clouds are present. Also it was
noted that in the north and south polar regions
brightening also occurred but was absent in
equatorial regions. Ultra violet was detected at
Titan but it extended only a short distance
from the moon. It is unlikely that hydrogen
cloud filled the satellite's orbit. It seems that
the temperature at the exosphere, 1,110K, is
rather lower than that of Jupiter.

ATMOSPHERE
A model of the atmosphere has been con-

structed which shows a surface pressure of
about 15 atmospheres. Here the layer is
hydrogen and helium at -65°F this merges
into clouds of water -ammonia at a tem-
perature of 45°F succeeded by a layer of
water ice clouds starting at 9°F and falling to
-63°F. The next layer is possibly ammonium
hydrosulphide ice clouds falling to -135°F.
Then another layer of clear hydrogen and
helium falling to -210°F with ammonia ice
clouds, above this a thin ammonia haze at
-280°F at a pressure now down to 1 at-
mosphere. Above this level very thin dust par-
ticles followed by the rest of the clear upper at-
mosphere again hydrogen and helium, at 0.1
atmosphere the temperature falls to -306°F
rising again to -240°F at the level which has
fallen to 0.01 atmosphere.

The satellite Iapetus exhibits a peculiar ex-
terior appearance. It is about 900 miles in
diameter and shows a wide difference in
brightness very high one side and dark the
other. The bright side is consistant with highly
reflective material ice or snow but it is not
possible to determine at this stage the com-
position of the dark side. Iapetus is the farthest
satellite from its parent.

TAILPIECE
There is evidence to show that the Sun is

shrinking. The Sun has been measured at noon
on every day since 1750. The disk is measured
at high noon on the transit telescope. The
mechanics are that as the limb crosses the
fixed meridian wire the time is noted and when
the trailing limb crosses the wire the time is
noted once more. From these two timings the
horizontal solar diameter is determined.
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If you have a telephone, then your computer can be coupled to any other
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Seiko have done it again! The incredible new watch,
which you will proaably mot f n1 in the shops until next
year, hes both analogLe anc digital readout and-as
has become their iraderrark-Seiko have presented it
in a beauti'ully designed and finiahe: stainless steel
case, with metalling bracelet.

The recommended retail price from Seikc is expected to be £125
and, believe us, th,s watch is worth even, penny in looks alone.
However, by arranging this exclusive offer we can save you £45 on
that recommended price making the wvattt. £73.75 including VAT
and postage. To help spread the load we hawe also arranged for
Access and Barclaycard payment.

The watch is only Emm thick ano has a battery life of about 3
years. The following facilities are provided.
Analogue watch -completely independent of other functions but

quartz controlled.
Digital watch -1.c.d. reading hours, minutes and seconds.
Date -showing day, date and month; requires setting

on leap years or after renewal of battery.
Stopwatch -reading minutes, seconds and hundreths up to

20 minutes then hours, minutes and seconds
(automatic changeover), ircludes lap and ac-
cumulated time functions and flags for lap,
1t100ths and stop.

Counter -Single oodriter up to 9.993 or dual counter up
to 99 on each button.

Flags -Showing setting mode e.g. Stopwatch, Coun-
ter or Time, plus those for the stopwatch.

Battery indication -When batteries run low the display flashes.
The watch is splash resistant, anti -magnetic and shock protec-

ted, it comes in a handsome black presentation case complete with
a fully ill.istra:ed manual showing in a clear, concise manner how
to set and use all the functions. The acc.uracr is better than 10
seconds per month at no -real temperature range (-10°C to
+60°C). The watch is covered by a one year guarantee.

Don't miss this exclusive offer-i1 closes on 29th Feb.

To: Practical Electronics,
Dept: PE1A, Rochester X, Kent ME99 1AA
Please send me the Seiko Watchles) as indicated at £7975 each,
incl. p. & p.
I enclose P.O./cheque No. Value

No. of watches required

Name

Address

Tel. No. (Home or Work)

I wish to pay by Access -7
or Barclaycard.
My Number is:

Cardholder's Address

Signature

No. of watches required

Name

Address

From Practical Electronics,
Dept: PE1A, Rochester X, Kent ME99 1 AA

CUT ROUND DOTTED LINE

Orders are normally despatched within 28 days but please allow time for
carriage. You will be notified if a longer delay may be expected.
Remittances may be by Access, Barclaycard, postal order or cheque (Name
and address on back of cheques, please), crossed, and made payable to IPC
Magazines Ltd. This offer is open to readers in England, Scotland, Wales,
Northern Ireland and Channel Islands only. It is not available in Eire or over-
seas. Offer closes on 29th February,1980.
Please complete both parts of the coupon in BLOCK CAPITALS.
If paying by Access or Barclaycard, please do not send your credit card.
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FROM RECORD
PU PRE AMP

o(RIGHT)

FROM
MICROPHONE
PRE AMP
(MONO C3
SIGNAL)

100n

A selection of readers'
original circuit ideas. It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.

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

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

Each idea submitted
must be accompanied by
a declaration to the effect
that it is the original work
of the undersigned, and
that it has not been
accepted for publication
elsewhere.

SIMPLE AUTOFADE

L

+15V

THIS circuit automatically fades signals
from one source (e.g. records or cas-

settes) when a signal is present from
another source such as a microphone. This
permits, for example, records to be faded
whilst the DJ is speaking, and this facility
is easily and cheaply added to most mono
or stereo mixers.

The signal from, say, a record pick-up
preamplifier is fed to a CA3080 operational
transconductance amplifier, the gain of

RIGHT CHANNEL

Cl R1

4,u7 6k8

+15V
IC1

7 CA3080

R3
47k -15V

OV

ION 5

VR1
5k LOG.

o C5
RIO
68

Tioo,u

15V

6

+15V

'RIGHT
TR1 'OUTPUT
BC107

2
(TO MIXER

'STAGE )

R4 R5 < R6 4.m7
47k 68k 4k7

OV -15V

TO L.H. CHANNEL
(IF REQUIRED)

which is controlled by the current into pin
5. The microphone pre -amp signal is
amplified by IC 2 and rectified by DI and
TR2, providing the control current for both
channels. S I enables the autofade action
and VR 1 adjusts the depth of fade required.
C5 determines the attack and decay times
(20ms and 500ms respectively), while R4
alters the nominal gain of the circuit
(approximately 0dB).

Sensitivity at the microphone input is

0

about 35mV for full fade, and may be
increased by reducing R8. Maximum input
is 2V rms (more if R I is increased), and
fades of over 40dB are possible.

T. P. Hopkins,
Haywards Heath,

West Sussex.
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WC SERVO

N the servo circuit shown in Fig. 1,

I ZTX300 and ZTX500 transistors are
used throughout because of their small
size. They are rated at 500mA which is
more than sufficient for small modern servo
motors.

The circuit works as follows: The 555
is connected as a monostable whose period
is controlled by R5/C2 and the control
voltage on pin 5. This voltage is derived
from VR I, the servo feedback potentio-
meter and RA/RB.TR1 is a simple inverter.
TR2 and TR3 are switched by TR1 and
the output of the 555. Three possible
conditions of the circuit can occur. (2a)
shows the input pulse and the 555 period
equal and both TR2 and TR3 cut off. (2b)
shows the input pulse shorter than the 555
period. Now TR3 can switch on for a
short while. This drives the motor via TR4,
TR5, TR6. Similarly, in (2c), TR2 drives
the motor via TR7, TR8, TR9. C3 and
C4 smooth out the drive between pulses.
The motor is connected by the servo
gearing to the potentiometer, VR1. Thus
the motor will move the potentiometer until
the input and the 555 period are equal
again.

Fig. 3 shows a simple servo tester circuit.
This is simply a 555 connected as an
astable to simulate the
decoder, i.e. a variable negative pulse of
between one and two milliseconds every
twenty or so milliseconds. Using this tester
it is then useful for setting all them servos
to the same neutral position which is very
useful on a multi -channel system.

RA/RB should be selected to suit the
servo used.

N. Roche,
Willingdon,

Sussex.
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CAR BURGLAR ALARM
+12 0-

*R1.VALUE AS REQ.
I33k FOR IDSEC.
DELAY)

DOOR SWITCHES d 1_1 1.1

AS REQUIRED

IEP238)

CSR1

(ANY 15A 50PIVI

CAR HORNS OR
AUDIBLE
WARNING DEVICE

The unijunction TR1 is used as a time
delay device with the switch -on time deter-
mined by R 1/C1 (33 kilohms gives a
switching delay of approximately 10
seconds). When the unijunction switches,
the o/p pulse via C2 triggers CSR1 which
activates either the car horn(s) or some ex-
ternal audible warning device.

R4 is used as a hold on path for SCR I
to prevent switch -off of the thyristor due to
the interruptions of the car horn circuitry.

The circuit thus enables the driver to
switch on the alarm internally before
shutting the rear door, and vice versa when
opening the door.

C. Guthrie,
Hardgate,

Clydebank.
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PHASED WHITE NOISE

THIS circuit, using the SN76477N sound
effects chip, produces a phased white

noise output when VR I is rotated, such as
would be obtained by a system using
several phase shift stages being fed with
an input from a conventional white noise
generator. The white noise section com-
prises the LSI chip, together with its
associated components, which provide the
programming requirements.

A single BC108 transistor feeds an 8
ohm speaker, together with a series resistor,
which provides an audio output. In many
cases the audio output will be taken directly
to an amplifier, mixer or tape recorder.

Pin 3 of the SN76477N is connected,
via RI, to the output of an astable multi -
vibrator constructed around + IC1 (7400).
VR la and VR1b (dual gang pot) control
the astable's rate.

The phasing effect is produced because
the SN76477N exhibits a kind of voltage
controlled filter effect when a slow clocking
oscillator is connected to pin 3 of the
device. If the speed of the external clock
is below that of the SN76477N's internal
noise oscillator then the internal oscillator
is overridden and external circuit takes
over.

The circuit can be used to provide
numerous special effects such as jet
engines, rainstorm, thunder, wind, etc., in
its present form. By connecting a 100n
capacitor from pin 21 to ground, a 1M
pot from pin 20 to ground and re -pro-
gramming pins 25, 26, 27 as follows: pin
25-logic 0, pin 26-logic 0, pin 27-
logic 1.

A further range of aircraft, helicopter
and train sound effects can be obtained by
operating VR I. The circuit can be easily
constructed on 0.1in Veroboard and its
recommended that a 28 pin DIL socket be
used for IC 1.

If the speaker output is not required
omit TR1, R3, speaker, R4 and C3 and
connect a 47k resistor from pin 11 to
ground, a 10k resistor between pins.I 2 and
13 and connect to external amplifier via
a 2.4/10V (C6) electrolytic capacitor with
+ve terminal to pin 13. It is hoped these
notes will encourage experimentation with
this interesting and versatile i.c.

R. Otterwell.
Rochdale.

Lancs.
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THIS circuit provides a regulated 2V or
1.5V supply for glow plug engines

and overcomes the problems of battery in-
ternal resistance and connecting lead
resistance by sensing the voltage at the
plug terminals.

The internally regulated voltage at pin 4
is divided down and applied to pin 3 as the
reference input. If the voltage at the + ye
sense input differs from this then the out-
put from pin 6 varies inversely to compen-
sate. The -ve sense input is effectively
connected in series with the negative sup-
ply lead, any voltage drop due to this
lead's resistance is reflected into pin 3 by
the level changing action of D I, the preset
across D I allowing 2V or 1.5V plugs to be
accommodated.

The circuit is current limited to 5A by
R 1. the meter indicating o/c or s/c plugs
and also plugs wet with fuel oil by a higher
than normal reading. The unit is operated
from a 12V battery which is normal field
equipment for use with electric starters etc.
Heavy duty twin cable can be used as con-
necting leads, the outer conducter carrying
the plug current and the inner the minute
sensing current.

R. MacFarlane,
Newtonhill,
Aberdeen.
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A SEMI- AUTOMATIC
DISCO CROSS -FADER

+9 TO 18V

R7= Vs -6
1.2

D1

BZX83
C6V2

IEP 1671

RI (a -d) = Ski- 0.5s
R2ra -d1 = 10k -1s
R3 la -di 20k -2s
R4 la -d) = 39k -4s
R5 la -d 82k- Bs
R6Io-d ) = 160k -16s
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HE circuit shows a semi -automatic cross-
! fader for discotheque applications. A
cross -fade is effected merely by operating
a toggle switch.

The MFC 6040 electronic auto-atten-
uators are operated by mutually symmetr-
ical control voltages. The resistors R I (a-
d)-R6 (a -d) are selected to give a range of
time constants from 0.5 to 16 seconds for

R5
47k

[E6 2441

the cross fading action. These are selected
by two rotary switches, one for each deck,
beforehand.

It is advisable to keep the signal inputs
below 100mV to avoid excessive harmonic
distortion. At 100mV this varies from 0.6
per cent (V5 = 9) to 1 per cent (V5 = 18).
In any case, the i.c.s have a gain of I 3dB
(approx.).

3

o
4205°,/'

680p

+ TO 1BV

IC2
MFC
6040 6

C5

DECK 1

0 -1-9 TO 181/

T680p

C4

10p

MUSIC
OUTPUT

0 0 V

DECK 2

Cl and C2 can be electrolytics, since
leakage is not a critical factor, the charging
current always being maintained on the
relevant capacitor.

Ben Duncan,
Market Rasen,

Lincoln.
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R4
68k

THIS filter is built around an operational
transconductance amplifier, the

CA3080, and is a simpler alternative to
double integrator VCFs where only a low-
pass function is required. The transcon-
ductance, k, of the 3080 is directly propor-
tional to the control current, 1c, over a
three decade range, allowing a similar
variation in time -constant.

LOW PASS FILTER
The circuit is basically an integrator

with negative feedback which converts it
into a low-pass filter. Because the output
stage of the 3080 acts as a current source.
it is important that there should be no load
on it apart from the capacitor, especially if
very long time -constants are required. This
is achieved by buffering the output with an
f.e.t. input operational amplifier, and con-
necting the feedback resistor, R2, to the in-
verting input of the buffer, which is held at
the same voltage as the non -inverting input
by op -amp action.

It can be shown that the transfer func-
tion of the filter

VO _ -R2.
VI RI 1 + sC lik

which is the expression for a low-pass filter
with time constant of C IA. The time cons-
tant is inversely proportional to the control
current, I Cand will vary between I ms and
I s with the 2.2uF capacitor shown, for Ic
in the range 0.1-100µA.

The main drawback of the 3080 in this
application is that the peak output current
is limited to the value of the control
current. To allow a reasonable input range,
the signal must be attenuated at the output
of the 3080 by. a factor G where:

RI > 20 VI
R2 Peak

To restore the signal level at its output the
buffer has a gain of G. For the circuit
shown G is 20 so a peak input of IV can
be accommodated.

Applications for this circuit include an
envelope generator for synthesisers, where
the long time constants obtainable are par-
ticularly useful, and since all the
parameters can be current/voltage con-
trolled, the circuit lends itself to remote
control.

J. J. Lambe,
Farnborough.

Hants.
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THE classical method of timing the ignition sparks in a
vehicle requires a cam to open a pair of contacts, but

most vehicle owners will be aware of the troubles which
can occur when these points are not cleaned and set at
regular intervals. Some of the simpler electronic systems
employ a pair of contacts, but the ignition coil current does
not flow through these contacts and the absence of sparking
at the contacts greatly increases reliability. More advanced
timing systems have employed magnetic and optical con -
tactless sensors which produce pulses at the correct times.
This article describes a new type of contactless magnetic
sensor which enables considerably simpler circuits to be
used than with other contactless systems and which is
therefore considerably cheaper.

WIEGAND WIRE
The new system employs a small, thin specially processed

wire known as a Wiegand wire (after John R. Wiegand who
discovered an unusual switching effect). A section dia-
gram of a distributor using this technique is shown in Fig.
1. The Wiegand wire is located in the lower leg of a slotted
structure which also carries two magnets. The permanent
magnet in the upper leg provides a saturating flux to the
Wiegand wire in the absence of a rotating vane.

The rotating vane is made of a soft magnetic material and
has as many fingers as the number of cylinders in the vehicle.
When one of these fingers passes through the slot between
the saturating magnet and the Wiegand wire, it effectively
provides a short circuit for most of the magnetic flux from
the upper magnet so that the small magnet in the lower leg
provides the flux required to reset the magnetic switching
wire. This small magnet is orientated so that it provides a
flux of the opposite polarity to that from the upper saturating
magnet.

A coil of wire is wrapped around the Wiegand wire. Each
time the magnetism in the wire is reset, a sharp pulse is
produced across this sensing coil. The amplitude of the pulse
is typically a few volts, so it can be used without further
amplification to trigger an electronic ignition circuit. The low
impedance of the coil avoids any troubles due to noise pick
up. The pulse is very sharp, the width of the pulse at half
the peak height being typically 20p.s, so the timing can be
made very accurate.
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ELECTRONIC IGNITION
SYSTEM
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Fig. 1. A section of a distributor employing a Wiegand wire
to generate the timing pulses

A Wiegand distributor; note the rotating vane made of a
soft magnetic material

An advantage of the new technique is that no wires are
required to carry any power to the sensing head. The two
output leads from the coil (one of which can be earthed) are
the only output connections required and this greatly sim-
plifies the wiring.
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The time of switching of the Wiegand wire is a threshold
effect determined by the level of the magnetic flux, so the
pulses have the same amplitude and duration over the entire
speed range of the vehicle from 'tick -over' to the maximum
permissible engine revolution rate.

This type of ignition timing system can operate over a
very wide temperature range with excellent stability. Indeed,
the Wiegand wire is able to operate from -196°C (liquid
nitrogen temperature) up to more than 260°C where the
insulation of the wire may fail. The magnetic flux required
to produce switching is almost constant over the temperature
range. The output pulse amplitude variation with temperature
is less than 5 per cent over a wide temperature range.

The output pulse from the Wiegand sensing coil is passed
to a transistor switching circuit which allows a tank capacitor
to discharge through the ignition coil so as to produce the
ignition spark at the correct time. It is claimed that maximum
combustion efficiency can be ensured using this system
which maintains the accuracy of the timing to 0.25 degree.

Wiegand systems are immune to the presence of dust,
smoke, fuel or other vapours, vibration, dirt and moisture.
There are no contact points to maintain and the system can
provide a rate of engine revolution indication if required. A
great advantage is the simplicity of the sensing unit and
associated circuitry. The use of a Wiegand distributor will
not alone improve the performance of a perfectly tuned
engine, but it will normally improve considerably the reliability
of racing cars under severe environmental conditions.

THE WIEGAND EFFECT
The Wiegand Effect is exhibited by wires made of a

ferromagnetic material which have been suitably worked at
the correct temperatures. Initially a homegenous wire about
0.25mm in diameter and little more than 10mm in length
is taken; this wire is cold worked by twisting and stretching
it, after which it is thermally tempered at about 300°C.

The wire thus produced has a magnetically 'soft' inner
core which is easily magnetised by a weak magnetic field,
but this inner core is surrounded by a shell of magnetically
'hard' material which requires a much larger field to mag-
netise it.

In the absence of an external magnetic field, the field
from the outer shell of the Wiegand wire will pass through
the soft core material with the result that the total external
field due to the core and outer shell will be negligible. If an
asymmetrical field is now applied so that its polarity is
essentially parallel to the shell of the wire, a sudden reversal
of the polarity of the field of the core occurs as the external
field reaches a certain threshold intensity know as Hse,. The
flux from the core and from the shell now re-inforce each
other externally so that the external magnetic field is greatly
increased.

Fig. 2. A Wiegand wire (a) with no external applied magnetic
field and (b) with an applied field great enough to reverse
the direction of magnetisation of the core. Note the external
field from the wire is much greater in (b) than in (a)

The Wiegand electronic ignition system on the right hand
side employs only 17 components against the 40 components
used in the conventional magnetic pick up system

When the external field falls and changes its polarity, the
field in the core of the Wiegand wire switches back to its
original direction. This occurs at an external field value Hrese,
which is much smaller than Hse,.

In a typical system, a coil of perhaps 1000 turns on a
short Wiegand wire will produce output pulses of well over
1V across a 2k load. The pulse amplitude can be increased
to over 10V if required. The pulse of the opposite polarity
is much smaller in the normal asymmetrical drive system.
In some systems a stronger external field is used so that the
polarity of the shell is reversed after the polarity of the core
has been reversed; in this case the switching is symmetrical.

OTHER USES
Apart from the use of the Wiegand Effect in vehicles for

ignition timing and sensing the rate of engine revolution, it
could also be used for sensing the rotation of each of the
road wheels in anti-skid braking systems; when a wheel
locks, the brake fluid pressure would be released for a
fraction of a second before being re -applied so as to obtain
the maximum braking effect automatically.

Wiegand sensors could also be used to provide data to
a microprocessor which could control the ignition timing
and the fuel/air mixture automatically so as to provide the
best performance under all conditions.

Wiegand wires are also used in other applications, such
as in plastic cards which control the access of people to
certain areas or to railway stations, etc. and can be employed
in electronic touch keys and for measurement of liquid flow.
(Information on Wiegand products can be obtained from
Sensor Engineering Co., Echlin Rd., Brandford, Connecticut
06405, U.S.A.)
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ULTRASONICS is the term given to sound waves beyond
audibility. This varies between individuals so it may be

said that frequencies of 16kHz or greater are ultrasonic. If
ultrasonic waves are propagated through a liquid then
cavitation takes place. Cavitation is the term that refers to
the formation of bubbles or cavities in the liquid. A typical
example of cavitation is the churning of ships propellers
which can considerably erode the propeller blades.

When cavitation is caused by the passage of ultrasonic
sound, however, the effect can be usefully used for the
cleaning or dispersion of dirt. This action is due to the high
pressure caused locally by the collapse of the cavities. This
happens when a region of compression, following rarefac-
tion, leads to a pressure that can collapse a cavity. The gas
or vapour in a bubble at this time is greatly compressed and
when it collapses it produces a powerful shock wave that is
responsible for the cleaning action.

Bubbles may be gas filled, vapour filled or a complete
void. Gas filled bubbles take several pressure cycles to form

FS1
150mA

N

EO

tE0236]

Si
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ya

_\,10 k

4 7 0 u

150k C2 DI
15u
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43k

1N4148
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and are dependent on dissolved gas in the liquid. The
production of vapour bubbles or voids is very rapid and the
cavity's life is short. Most of the noise produced by an ul-
trasonic cleaner is due to the formation and collapse of these
cavities.

Ultrasonics are extremely useful when it is desired to
clean items that have many small interstices such as items
of jewellery or small mechanical or electronic assemblies.
Ultrasonic cleaning is also used for items that have a patina
such as old coins, since it will not damage this layer and
therefore detract from an object's value.

CIRCUIT DESCRIPTION
The circuit diagram of the Ultrasonic Cleaner is shown in

Fig 1. The tank's basic resonance centres on approximately
33kHz. IC1 is. connected as an oscillator, the frequency of
which can be adjusted by VR 1 mounted on the front panel of
the finished unit, allowing adjustment in use. IC1, a 4047
CMOS device, has a combined oscillator and divide by L

2N 5550

TR4
BFY50

TR1
BC182A

TR3
2 N 2904A

- CI.
- 100n

01a I

R8
18

Fig. 1. Complete circuit diagram of the Ultrasonic Cleaner
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latch, so the basic frequency is set at around 66kHz, the ac-
tual output after the divide by 2 latch being a square wave of
frequency around 33 kHz, with a precise 50/50 duty cycle.
R2, D1 and C3 derive a 9V supply for the CMOS i.c. The
resistor R9 prevents damage to ICI whilst connecting VR1.

The output of ICI is amplified by transistors TR 1 and TR2
to give a voltage swing at TR2's collector of 40Vpk-pk. The
collector voltage of TR1 is held low by TR2 whose base
voltage is maintained by R4, D2 and D3 at approx. 1.2V.
This arrangement overcomes the problem of the collector
base capacitance of TR 1 limiting the maximum rate of rise of
the output voltage. TR3 and TR4 provide current amplifica-
tion to drive the primary of T2 via C4.

The output of T2 is used to drive the output transistors
TR 5 and TR6 and R8 limits the maximum current. The
reverse voltage helps to switch off the transistor quickly

r
CID

xi

LI

0

Internal view of the Cleaner

PE
EG23 7

1-1 ec7.2-0

hir °El e

Fig. 2. P.c.b. design for the Cleaner.
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Fig. 3. Component layout.
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which is the reason for using the drive transformer. Ll
matches the parallel capacitance of the transducer to the
secondary of T3 further improving the overall efficiency.

The power supply consists of transformer T1, bridge rec-
tifier BR1, and smoothing capacitor C1. The fuse (FS1) and
front panel mounted neon illuminated switch Si complete
the circuit.

CONSTRUCTION
The transducer should be glued to the tank bottom using

Araldite. The quick setting type is not suitable. The surfaces
to be stuck must be thoroughly cleaned using a de -greasing
solvent and the tank bottom lightly abraided. The transducer
should be stuck centrally on the tank bottom by the
aluminium end, which has been shot blasted to help adhe-
sion. The tank should be inverted over a 40W light bulb so
that the adhesive heat cures. The transducer face should be
coated with adhesive, applied to the pre -heated tank, and a
length of tape used to keep the transducer in contact with

LI

(E6240) Fig. 4. Transducer (X1) wiring

the tank. This can be removed when the glue has hardened.
The lamp should be left on for one hour after mounting the
transducer and the tank should not be used until the glue
has had at least 36 hours to set. This is critical to the final
performance of the finished unit, and care should be taken to
get best results.

The p.c.b. design of the Ultrasonic Cleaner is shown in Fig
2 and the component layout is shown in Fig 3. After solder-
ing and checking the p.c.b. it can be mounted on the
aluminium mounting bracket which doubles as a heatsink.
The output transistors TR5 and TR6 must be isolated using
mica mounting kits (Fig 5). The output transistors should be

OUTPUT
TRANSISTORS

TRSY TR5

6 BA SCREW --

PLASTIC BUSH

PCB

MICA WASH ER-- NK

EG 2391

Fig. 5. Heatsink mounting for TR5 and TR6

soldered after they are clamped down to the heatsink. Care
should be taken soldering ICI which should be put in last.
An i.c. socket may be used if preferred.

BASE PLATE
The base plate should be fitted into the cover of the unit

and mounting holes drilled (two holes each side).
The components that mount onto the base plate are the

mains transformer Ti, the clip for capacitor C1, the p.c.b., in-
ductor Ll , the bridge rectifier and the four rubber feet. These
components should be fitted to the base plate as shown in
Fig. 7, taking care not to foul the tank. Ll should be glued to
the base plate with araldite and must not be bolted through.

COMPONENTS .. .

Resistors
R1
R2, R4
R3
R5
R6
R7
R8
R9
VR1

43k
8k2 (2 off)
10k
3k3
4k7
27
18 (2.5W)
150k
10k

All resistors -1-W 5% carbon unless otherwise stated

Capacitors
Cl 4700p 40V
C2 15p polystyrene
C3 2p2 tant 16V
C4 100n

Semiconductors
D1

D2, 03
REC 1
TR1
TR2
TR3
TR4
TR5, TR6
IC1

Inductors
L1

T1

T2
T3

Miscellaneous

BZY 88C 9V1 Zener
1N4148 (2 off)
BR1 8A
BC182A
2N5550
2N2904A
BEY50
TIP33C
4047

(UTWEL 1)
Mains transformer
80VA 2A sec (UTWET 11
(UTWET 2)
(UTWET 3)

Case & tank
Fuse holder
Fuse 1A
Neon switch (Si)
Two transistor mounting kits
Heatsink
Transducer X1

Constructor's Note
A complete kit of parts for the Ultrasonic Cleaner can

be supplied by WICCA ELECTRONIC SYSTEM LTD.,
ORCHARD WORKS, CHURCH LANE, WALLINGTON,
SURREY.

The kit price is £6800 plus VAT and 1 .81 p&p.
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COVER
FIXING HOLES. 111mrn FROM BASE)

to front left transformer mounting bolt. Mount VR1 on the
tank body and screw the base plate to the body using four
self tapping screws. The transducer should be wired as
shown in Fig 4.

The tank can then be mounted into the cover and
adhesive used to make a waterproof seal.

E02511

TO PCB

110

SCREENED LEADS
!SHOULD BE SOLDERED

TO BODY)

Fig. 6. Front panel wiring

30

PC B T3

TO X1

NOTES ALL DIMENSIONS IN mm.

105

L1

T2

19

REC 1

L20

[FP 2371

280

60

-o

Fig. 7. Base plate wiring and drilling details

The mains switch, potentiometer VR 1 and the mains fuse
holder mount directly onto the fibre glass cover.

WIRING UP
The mains lead to the fuse holder and switch should be

wired next (Fig 6). A 4BA tag should be soldered to mains
earth for clamping to one of the transformer mounting bolts
and the leads from the switch to the transformer should be
about 5" long. The wiring to the base plate components can
be carried out next. VR1 is connected with screened leads to
the p.c.b. and the screens at the pot end should be soldered
to the pot body. After the leads from the switch to the tank
cover and transformer have been wired clamp the earth lead

ale
55

93

25

5

145

120

175

TESTING
To test the unit fill the tank with water to within about an

inch from the top and switch on, adjust VR1 until maximum
activity is noted in the water. If a point cannot be found then
recheck the p.c.b. for errors. The simplicity of the circuit
should mean first time results.

Articles to be cleaned are suspended in the tank in the
centre. If required wire holders can be made up to help sup-
port items.

When the prototype unit was tested in the office an ink
drawing pen, which had been blocked up and left for three
years, was placed in the tank. The result was a completely
cleaned and working pen in a couple of minutes.
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Now, the complete MK 14 micro -computer
system from Science of Cambridge

VDU MODULE. £33.75
(£26.85 without character generator) inc. p & p.

Display up to VsK memory (32 lines x 16
chars, with character generator; or 4096
spot positions in graphics mode) on UHF
domestic TV. Eurocard-sized module includes
UHF modulator, runs on single 5 V supply.
Complete ascii upper-case character set can he
mixed with graphics.

POWER SUPPLY. £6.10 inc. p & p.
Delivers 8 V at 600 mA from 220/240 V mains -
sufaient to drive all modules shown here
simultaneously. Sealed plastic case, BS -approved.

MK 14 MICROCOMPUTER KIT
£46.55 inc. p & p.
Widely -reviewed microcomputer kit with
hexadecimal keyboard, display, 8 x 5I2 -byte
PROM, 256 -byte RAM, and optional
16 -lines I/O plus further 128 bytes of RAM.

Supplied with free manual to cover
operations of all types - from games to
basic maths to electronics design. Manual
contains programs plus instructions for
creating valuable personal programs. Also
a superb education and training aid - an
ideal introduction to computer technology.

Designed for fast, easy assembly; supplies
with step-by-step instructions.

Science of
Cambridge Ltd
6 Kings Parade, Cambridge, CAMBS., CB2 1SN.
Tel: 0223 311488.

CASSETTE INTERFACE MODULE.
£7.25, inc. p & p.
Store and retrieve programs on any cassette
recorder. Use for serial transmission down
single line at up to 110 baud (teletype speed),
e.g. over telephone line, and to communicate
between two or more MK 14s.

PROM PROGRAMMER.
£11.85 inc. p & p.
Use to transfer your own program developed
and debugged on the MK 14 RAM to PROM
(74S571) to replace SCIOS monitor for
special applications, e.g. model railway
control. Software allows editing and verifying.

To order, complete coupon and post to Science of Cambridge
Return as received within 14 days for full money refund if not completely satisfied.

To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.

Please send me:
 MK 14 standard kit (121 £46.55.
Extra RAM if £44 4 per pair.

RAM I/O device £8.97.
 VDU module including character

generator ar £33.75.
El VDU module without character

generator (0) £26.85.

I enclose cheque/MO/PO for £

Name

 Cassette interface module ii £7.25.
 PROM programmer an £11.85.
Power supply it £6.10.
 Full technical details of the MK 14

System, with order form.

All prices include p+ p and VAT.

Ma I

Address (please print)

1

PE11/LI
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4RomaatteGElectrogics
LOW POWER SCHOTTKY T T L EX STOCK

Device Price Device Price
74LS00 74LS40 14p
74LS01 11; 74LS47 50p
74L502 1 1 p 74LS49 50p
74LS03 12p 74LS73 25p
74LSO4 12p 74LS74 25p
74LS05 17p 74LS75 28p
74LS08 30p 74LS76 30p
74LS09 17p 74LS85 56p
74LSIO 14p 74LS86 30
74LS11 23p 74LS90 30pp
74LS12 15p 74LS93 42p
74LS13 20p 74LS95 50p
74LS14 30p 74LS107 25p
74LS20 15p 74LS109 25p
74LS21 16p 74LS112 nr.
74LS26 25p 74LS113
74LS27 15p 74LS114 26p
74LS28 25p 74LS123
74LS30 14p 74LS125 30p
74LS32 16p
74LS37 tttttrIt
74LS38 -7^P3136

Device
74LS138
74LS139
74LS151
74LS153
74LS155
74LS156
74LSI 57
74LS158
74LSI60
74LSI62
74LS164
74LSI 74
74LSI 75
74LS190
74LS191
74LS192
74LS193
74LSI96
74LSI97
74LS221
74LS244
74LS245

VERO PRODUCTS
Veroblock Breadboards
Vero Wiring Pen
2 Spare Spools
Spot face cutters
Pin Insertion tool for 0.052" Pins
Pin Insertion tool for 0.040" Pins

320p
270p
83p
85p

115p
115P

ELECTRONIC GAME (No TV required).
BLIP - Tennis Game
COMPUTE -A -TUNE
CODE NAME SELECTOR - Submarine Pursuit Game
INTERCEPT - With Sounds and Lights of a

Fighter Plane Attack
DIGITS - Match Your Wits With a Computer
UFO MASTER BLASTER STATION - Guide Your Missile

and destroy the UFO, which may change
course or even disappear!

Terminal pins 0.052" full pin

Terminal pins 0.040" full pin
per 100 39p

per 100 37p

£9.00
£15.00
£18.95

f12.85
£12.95

£17.50

per 1000 390p

per 1000 380p

Price
75p
80p
32p
51p
51p
54p
85p
52p

118p
50
80p
65p
65p
60p
60p
60p

11;
53
65p

190p
260p

Device
74LS247
74LS248
74LS249
74LS251
74LS273
74LS279
74LS283
74LS290
74LS298
74LS352
74LS353
74LS366
74LS367
74LS368
74LS374
74LS386
74LS670

Price
90p
90p
70p
7

1504pp
50p
92p
40p
50p

100p
100p
50p
50p
50p

150p
25p

150p

Veroboard PCBs
0.1" Copper Clad
2.5" 5"
2.5" 3.75"
2.5" x 17"
3.75" x 5"
3.75"  17"

57p
48p

180p
64p

220p

LIGHT EMITTING DIODES
0.122" Price

RED TIL 209 13p
YELLOW TIL 212 22p
GREEN TIL 232 20p

0.2" Price
RED TIL 220 16p
YELLOW TIL 224-1 20p
GREEN TIL 243-1 20p

LOW PROFILE DIL SOCKETS BY TEXAS

8 PIN
14 PIN
16 PIN

13p
14p
16p

18 PIN
20 PIN
22 PIN

25p
27p
28p

24 PIN
28 PIN
40 PIN

33p
43p
53p

CALCULATORS
Tenet 1500
Tenet 1800
Scientific 2001
("Phone for details)

£3.75
E6.40
£7.25

Brain Wave
Trader
LCD 300

£7.70
f9.00
f9.40

All orders, large and small, will be dealt with in STRICT
ROTATION.
Plese add 15% VAT plus 30p P & P to all orders (Games
30p P & P each).
Export orders no VAT but postage at cost.
Prompt delivery on all orders.

Cheques, POs, Money Orders to be made payable
to.

ROMANE ELECTRONICS,
Sales Dept.,
64 Newlyn Drive,
Sale, Cheshire.
M33 3LE
Tel 061-962-2606

A new book for the home electronics constructor

Microprocessors for Hobbyists
Ray Coles

* An introduction to microprocessors based on two popular series in Practical Electronics

* Covers the architecture of microprocessor chips and systems, programming memory and
input-output components

* Describes home computers together with a comparison of different models and the
appropriate software

* A comprehensive glossary of terms is included to explain the 'buzz -words' of the micro-
processor scene

1980 96 pages

1

Illi tiernisTedinkal_Book
ONOBorough Green, Sevenoaks, Kent TN15 8PH. Tel: (0732) 884567

£2.95 (US Ed 6.75)

Butterworths have companies in Australia, Canada, New Zealand, South Africa and USA, where local prices apply
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Chaos Ahead?
Every 20 years the nations of the world

get together to examine the international
regulations on radio communications ser-
vices. Are they working well? Is the
available spectrum being used efficiently?
Should power limitations be imposed on
short wave broadcast propaganda stations?
Should amateur radio be squeezed out in
favour of more essential services? These
and many other questions.

This great jamboree is called the World
Administrative Radio Conference, ab-
breviated to WARC 79. It is held under the
auspices of the International Telecom-
munications Union. Twenty years ago at
WARC 59 there were 87 participating
countries. The self-determination move-
ment and further progress in de -
colonisation has boosted the number of
countries to 140 and, not unnaturally, all
the new members are extremely proud of
their new status as independent self-
governing nation states.

The old rules still apply, one nation one
vote. Little Fiji with 580,000 population, for
example, has the same voting power as the
UK's 56 million, the USA's 215 million or
the Soviet Union's 257 million. This is not
to say that wisdom is proportional to pop-
ulation or that the big powers should
bulldoze their own demands through the
conference. What happens in practice,
however, is that the less prosperous coun-
tries which, almost by definition, are less
able to form fairly balanced technical judge-
ments, tend to vote either in solidarity with
their own blocs or to side with the more
prosperous countries from which they are
already receiving or hoping to receive aid.
There is also an unfortunate, but again
natural, trend for newly emergent nations
to take a swipe at their former "oppressors"
whatever the merits of a proposal put
forward quite honestly on purely technical
and operational grounds.

The first big squabble came with the ap-
pointment of the WARC 79 chairman. The
first nominated was from New Zealand, re-
jected by the non-aligned countries. Next
was one from India, not acepted by the
Western Group. Surely nobody would ob-
ject to a candidate from neutral Swit-
zerland? Not so, this worthy individual be-
ing rejected by the non-aligned group and
the Western group. Eventually, after much
behind -the -scenes lobbying, an Argenti-
nian, R.J.P. Severini emerged as chairman.

One fears that more so than ever before,
WARC 79 has become a political more than
a technical conference. Even though the
numerous sub -committees working entirely
at the technical level make sound decisions
their work may well be frustrated by the
national and international voting pattern.

Attending WARC are some 2,000
delegates if you include official "observers"
with special interests who will be lobbying
in the corridors. I hope they enjoy their long
sojourn in Geneva. Originally scheduled as
a 10 -week event ending on November 30, I
forecast that this conference will go down
in history as WARC 79/80. But better to
have an extended conference with sensible
results than a hodge-podge of ill thought
out decisions which can only lead to even
more chaos on the radio waves in the years
ahead.

Telecom 79
Also in Geneva was the great Telecom

79 exhibition. This one for the world's
telecommunications equipment manufac-
turers is staged every four years by the In-
ternational Telecommunications Union, an
agency of the United Nations. ITU's
secretary-general M. Mili opened Telecom
79 by reminding us that there are some
400 million telephone lines today and that
present projections indicate some 1,400
million by the end of the century. At today's
prices this means the spending of an extra
f 1 trillion during the next 20 years.

No wonder this exhibition was chosen as
the first launch platform for Britain's
System X, the all -digital telephone system
of the future. System X is a joint develop-
ment between the British Post Office, Stan-
dard Telephones & Cables, Plessey and
GEC. Overseas marketing is through a

newly -formed consortium company, British
Telecommunications Systems (BTS).

The BPO has endorsed the system (could
it do otherwise?) by ordering the first nine
System X exchanges which will go into ser-
vice from 1981 onwards. BTS is not ex-
pecting quick results in exports but is taking
the long-term view. System X cannot sell
on technical merit alone. The big markets
are in countries which have no indigenous
telecommunications industry and they need
financial support to invest in huge capital
projects. They may also demand a share in
the manufacture of equipment. So any
negotiations tend to be complicated and
lengthy.

At Geneva System X was one of the few
digital systems demonstrated live-a great
point in its favour against what is likely to
become fearsome competition from the
leading European and US manufacturers.

MEDE 79
The Military Electronics Defence Expo

'79 staged at Wiesbaden was a frightening
showcase of ingenuity. Military electronics
is one field in which the Japanese have, as
yet, made no impact. Except that one could
not fail to note that nearly all the audio-
visual displays of missiles homing on to
targets and other awesome scenes were
using Sony VCR equipment. At least aiding
and abetting if not participating directly!

There was in fact one Far Eastern ex-
hibitor, Veterans Electronics Communica-
tions Incorporated, who make combat
radio, manpacks and vehicle -mounted, in
the Phillippines. Their marketing arm is
Vetronix Inc. and the company slogan is
"High technology aimed at low budget
targets". Translated this means Asia, Africa
and South America. Their appearance in
Europe could well have been not so much
to sell here as to look for new lines to
manufacture under licence.

This trend, which I have commented on
before, is steadily growing. Technology
transfer, today's big business, is tomorrow's
threat, that is unless you can stay ahead in
technology. But looking over the prime ex-
hibits from the USA and Europe there
seemed little chance of the tiddlers in elec-
tronics ever catching up with the big fish.
They haven't the technical design teams or
the financial resources. Even in the West
costs are becoming so prohibitive that joint
ventures are ever more necessary.

One can argue that all military spending
is waste but one is also forced to the con-
clusion that the United Kingdom would in-
deed be in a sorry state in terms of overseas
trade balance and unemployment but for
exports of defence equipment with the very
high added value afforded by high
technology. A single example illustrates the
point. Plessey alone have already com-
pleted their first £100 million of sales on
Clansman equipment and they are only one
of four British contractors on the project.

An interesting point on design
philosophy arose during the technical con-
ference at MEDE. Surprisingly two different
viewpoints were expressed from the same
company, RCA, although the speakers were
from different divisions of the company and
talking on different topics.

Our speaker, a software orientated per-
son, was singing the praises of standard
hardware in which software changes could
be rapidly made to accommodate new or
different applications as the military need
dictated. This is a commonly accepted doc-
trine.

A second RCA engineer took the op-
posite view pointing out that hardware
costs are constantly falling while software
costs are constantly increasing. The im-
plication here is that versatile systems can
be implemented more economically
through plug-in hardware modules. This
speaker went so far as to state, "Ten years
ago it appeared that software -controlled
processing in a general purpose computer
would provide maximum flexibility at
minimum costs. In fact real-time software
has proven to be very expensive and
inflexible".
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THIS project was designed as a piece of jewellery for
evening wear. It produces a scintillating light effect

from an array of light emitting diodes and could equally well
be made up as a pin -on brooch or as a bracelet. There can
many varieties on the original theme so that the final produ
can be unique in appearance and activity.

CIRCUIT DESCRIPTION
The circuit is based on two CMOS i.c.s (Fig. 1). R1 is in-

cluded for extra protection against static discharge. The
CD4060B together with the timing capacitor C1 a

resistors R2 and R3 provides an astable multivibrator and
14 -stage binary dividing chain. Outputs from stages 1, 2, 3
and 11 are not available. Reading from pin 7 down to pin
represents the multivibrator frequency divided by 16, 32, 6
128, 256, 512, 1,024, 4,096, 8,192 and 16,384 respec-
tively. These outputs, with the exception of that from pin 15
(+1,024) and pin 2 (not used) are fed to the CD4052 dual
analogue multiplexer/de-multiplexer. The function of one half
of this i.c. is illustrated in Fig. 2. In effect it is a 5 -way switch,
through which current can flow in either direction, just as in
an ordinary mechanical switch, except that the path through
the switch in positions 0 to 3 has a resistance of about 120
ohm. Though we are calling this a switch, for this is how it
functions, in fact the i.c. contains a number of CMOS
transmission gates, under the control of the inhibit and the
two control inputs A and B. With inhibit input high, the
switch is open -circuit. With inhibit input low, one channel
becomes closed-circuit, or "ON":

Inputs
B

0
0
1

1

The two analogue switches of the i.c. are used to direct the
outputs from IC1 to the five I.e.d.s D1 to D5. D6 is lit directly

VDD

6V I

iss
EG234

16

3R1
100k

R2
4k7

833
4 7k_,\At)

FL
Cl

IC1
CD40 60E1

101==
14

13213

75 11

3

10 15

14

Fig. 1. Circuit diagram of the Pendant

16

a

INHIBIT

1C2
CD4052B
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from the output of pin 15, ICI. Four I.e.d.s D1 to D4 are con-
nected so that they are illuminated in turn, depending on in-
puts to A and B, but only when the output of IC1, pin 14 is
high. D5 is illuminated if one of the outputs it is connected
to (pins 6, 13, 1 or 3 in turn) is high. The effect of this is to
produce a sequence of illumination that is apparently

CONTROL
INPUTS

INPUT/OUTPUT

EG 2351

B

OUTPUTS/INPUTS

INHIBIT
INPUT

Fig. 2. Function diagram of IC2
random. The sequence is further complicated by the in-
hibiting action which cuts out some stages altogether. This
action also ensures that for at least 50 per cent of operating
time none of the I.e.d.s D1 to D5 are lit, so doubling battery
life. D6 operates independently of IC2 and thus creates a
further apparent randomness.

Fig. 3 and Fig. 4. P.c.b. design and component layout
The circuit has low current consumption (0.08 mA when

no I.e.d.s are lit and about 10 mA per I.e.d. lit) so it will run
for 10 hours or more from 4 button -cells. Though CMOS
i.c.s and I.e.d.s can both be run from supplies of 3V, reduc-
tion of voltage increases the switch resistance and the inten-
sity of light emission becomes too low for good effect.

COMPONENTS ...
Resistors

R1 100k
'R2 4k7
'R3 47k
*See text
All resistors 0.125W, 10%

Capacitor
Cl 11.1 35V tantalum bead

Semiconductors
D1 to D6 light -emitting diodes of constructors choice
IC1 CD4060BE
IC2 CD4052BE

Miscellaneous
Materials for mounting, according to individual design.
Plastic resin kit, necklace chain, button cells (4 off)

type 675.

CONSTRUCTION
The p.c.b. design and component layout are shown in

Figs. 3 and 4. If it is intended to hang the pendant from a
chain, the p.c.b. may be extended to form a projecting lug
with a hole drilled through it for attachment. Constructors
will have realized that there are many ways of connecting
the two i.c.s, with each way producing its unique sequence
of illumination. At this stage you may prefer to set up the cir-
cuit on a bread -board and try varying the connections to ob-
tain different effects. Some modification of the p.c.b. pattern
may then be decided upon. Select the values of C1 and R3
to obtain the rate preferred and alter R2 so that its value is

about 10 per cent of R3. There is also a choice of I.e.d.s.
The I.e.d.s should be mounted as close as possible to the

board, so that their tops project only slightly above the upper
surfaces of the i.c.s.

PRESENTATION
Here there is infinite scope for individuality and artistic

ability. Some points have already been mentioned and it is
important to work out these details fully before commencing
construction. When the prototype circuit -board was com-
plete and working, it was inverted in a cylindrical mould
made from aluminium kitchen foil and cast into a disc -
shaped block of clear resin. The front and edges of the disc
were covered with irregularly shaped fragments of
transparent plastic. Since the inner surface of each piece

FIXING HOLE

FIXING HOLE

COVER-\

BATTERIES

RESIN BASE

TIN FOIL

it

TIN FOIL

FIXING HOLE

1E0241 )

Fig. 5. Layout and connection of batteries
was corrugated, refraction caused the light from each I.e.d.
to appear as a streak, its orientation depending on the orien-
tation of the corrugations. A simple way of covering the
I.e.d.s could be to cast the circuit in a disc of resin in a mould
made from crumpled foil; the resin could be coloured red or
any other shade by mixing in a few drops of pigment before
pouring it into the mould. If you are really skilled you could
contemplate mounting the circuit in an ornamental bezel, or
perhaps cover it with a filigree network through which the
I.e.d.s protrude. Alternatively, you could buy a ready-made
mount and design the p.c.b. to fit it.

BATTERY CONNECTION
In the prototype, a second resin disc was cast on the back

of the p.c.b., leaving 4 circular pits to hold the button cells,
and using wire and foil strips to make the connections to the
terminal pins on the board, and between cells (Fig. 5). The
pendant was backed with a thin disc of Formica.
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R/C SERVO TESTER
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C.R.FRANCIS B.Sc.Ph.D.
MANY remotely controlled models operate very satisfac-

torily with simple on/off commands. The undercarriage
of a model aircraft may be retracted or extended by this type
of command for example, and similar applications abound.
For more sophisticated control however, some form of
proportional response is required. Imagine that we wish to
steer a model car by some form of remote control, say radio
control. By using two separate on/off commands we could
arrange the wheels to be straight or hard left, or straight or
hard right, and steering would be possible, if a little jerky.
Using a proportional system the wheels could be made to
imitate, or follow, the movements of a knob on the control
set. The mechanical movements of the wheels would be
carried out by connecting them to a servo -mechanism.

Now many proportional control systems may be used
which do not involve electromechanical devices; such as
voltage control of the frequency of a radio tuner through a

varicap diode, or, more relevantly, control of an electric

Fig. 1. Layout of a typical
servo. The potentiometer
wiper is normally directly
coupled to the output shaft,
which is driven through
reducing gear by the electric
motor

NPUT

[CC 2201

Fig. 2. Block diagram of the servo tester
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motor by pulse width modulation of the power supply. The
most commonly used method in radio controlled models
however, is the electromechanical servo mechanism, or
servo.

TYPICAL SYSTEM
A typical modern radio control system uses pulses of

variable width to transfer information. A short pulse will
cause the servo to move to one end of its travel, a long pulse
makes it move to the other end and intermediate pulses
result in an intermediate position. A typical servo will contain
an electric motor to drive its movements, a potentiometer to
monitor these movements, mechanical linkages between
these two, and a control circuit. These are all shown in
Fig. 1.

Typical characteristics for the control pulses are as
follows:
Frame length (the interval between successive pulses)-
20ms
Pulse length -1 ms to 2ms for complete range of travel
Positive pulses

Many servos may be included in a system by interleaving
the control pulses, so that proper decoding and routing of
the pulses will give simultaneous control. It is often con-
venient to operate a servo in isolation from the rest of such a
system, and in this case a servo tester is ideal.

THE TESTER DESCRIBED
The servo tester to be described will control servos with

the characteristics listed above, and furthermore the frame
length is variable, from 10 to 20ms, and the pulses can be
positive or negative going. Instructions will be given so that
departures from these parameters may be accommodated.
The tester can also supply up to 500mA at 5V to the servo
under test. This should be adequate for most miniature
servos, though electronic control of anything other than a
small electric motor will require a more suitable power
supply.

BLOCK DIAGRAM
A block diagram of the servo tester is shown in Fig. 2 and

we can see that is is very simple. An astable multivibrator
produces pulses of fixed length (about half a millisecond) but
variable repetition frequency; this defines the frame length.
The inverter is necessary simply to achieve the correct
polarity for the triggering of the next stage, a monostable
multivibrator.

When triggered this produces an output pulse whose
length is variable, between 1 and 2ms. These pulses may be
inverted, or not, in the final stage, to produce negative or
positive going pulses.

CIRCUIT
A circuit diagram of the complete instrument is shown in

Fig. 3. The astable multivibrator is built around a 555 timer;
for convenience a 556 dual timer was used in the prototype,
since another 555 is required for the monostable multi -

vibrator. Although the 556 is specified in the circuit diagram
and component list, two 555s may be used if preferred.

50 Practical Electronics January 1980



FRAME
LENGTH

RI
5k6

R2 131

68k 201N914 
VR1 100k -D2 6

VR2 22k

[E 2221

immi CI iC2
10n

C3
33,,

i C6

R7

R8
/.7k

NEGATIVE

3

S2b

R9

12k

Fig. 3. Circuit diagram of the servo tester

When operating as an astable multivibrator the timer i.c.
monitors the voltage on the timing capacitor, C1, as it
charges through R1 and D2. The output voltage is, at this
time, high. When the voltage on C1 reaches 2/3 the supply
voltage, V the output voltage switches low and C1 starts
to discharge through VR1, VR2 R2 and D1, into the dis-
charge pin. When the voltage on C1 has dropped to 1/3 Vcc
the trigger pin is activated, which restarts the sequence.

The period when the output is high, t1, is governed simply
by R1 and C1. The low output period, t2, is controlled by
VR1, VR2, R2 and C1. The relationships are:

t, 0.7 R1 C1
t2= 0.7 (VR1 + VR2 + R2) C1

R1 and Cl are chosen so that t1 is shorter than any of the
pulses required from the monostable. A period of 500 j.is is
suitable.

The second timer unit, IC1b, which is a monostable multi -
vibrator, requires negative -going signals to trigger. Inversion
is carried out by IC2, a CA3140, which is connected as a
comparator. The output of IC1a is compared with a voltage
of Pc, and the output of IC2 is high or low, if this output
voltage is less than or greater than -1-V respectively. The
output of ICla is thus inverted. A CA3140 is used here (and
for IC3) since the power supply is only 6V. A 741 will not
operate reliably from such a supply.

The operation of a second timer as a monostable multi -
vibrator is very straightforward. When a negative going
signal is detected at the trigger pin its timing capacitor, C3,
starts to charge via R5, VR3 and VR4, and the output goes
high. When C3 charges to 2/3 V, the output goes low and
C3 rapidly discharges. The circuit is now ready to be re -
triggered. The time for which the output remains high, t3, is
controlled by R5, VR3, VR4 and C3, as shown by the
equation

t3= 1.1 (R5 + VR3 + VR4) C3
The output from this timer is a train of pulses with the re-
quired time characteristics. The remaining parts of the circuit
give the voltage characteristics we have specified.

Fig. 4. Modification to the cir-
cuit to provide pulses of +5V
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SUPPLY
A 5V supply is provided for the servo under test, but the

pulses are of only 4V, which will normally be satisfactory.
This situation arises because the CA3140 which is used as a
comparator in the output polarity switching stage can only
swing up to 2V below V The voltages to be compared here
are half the output from IC1b, and +V These are routed via
S2 to the inputs of IC3, so that either the inverting or non -
inverting action occurs.

If positive pulses only, of the full 5V, are required, then the
modifications shown in Fig. 4 may be employed. Here the
output is taken straight from the monostable stage, but is
limited to 5.1V by the Zener diode, D5.

The 5V supply is provided by TR 1. The emitter of this tran-
sistor is held about half a volt negative of its base, if suf-
ficient current into the base is available. The 2N3053 is
rated at 700mA maximum collector current, so the 500mA
required for our supply is within its capabilities. At this level
of collector current, quite a large base current is required to
maintain the emitter about 0.5V negative of the base, so
R10 has to have a low value. This means that with no load,
D3 is also approaching its rated power dissipation if a

400mW type is used. To avoid trouble here a 1W type is
recommended, though in the prototype a 400mW Zener was
used without overheating.

Since D3 is a 5.6V Zener diode the emitter of TR 1 should
be held at about 5.1V, but remember Zener diodes are nor-
mally of 10 per cent tolerance. The output voltage is

therefore only nominally 5V.
Veroboard was used in the construction of the prototype.

A suitable layout is given in Fig. 5; note that the size of the
piece of board was chosen so that it could be supported in
slots in the plastic case. A heat dissipating clip was attached
to TR1, though it is probably unnecessary. The wiring up of
the various off -board components of the front panel, or lid, is
illustrated in Fig. 6. Careful cable routing enables the board
to be removed from the case easily for adjustments.

ADJUSTMENTS
Only two adjustments are necessary. The frame length

control, VR1, is calibrated 10ms to 20ms. Set the control to
its mid -point, 15ms. Now adjust VR2 while observing the
output on an oscilloscope, or with a frequency counter. Vary
VR2 so that the period between successive leading edges of
the pulse train is 15ms, or if a frequency counter is being
used, until the frequency is 66.7Hz. Check now that at each
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Fig. 8. Control panel wiring

Fig. 5. Veroboard layout

COMPONENTS ...

Resistors
R1 5k6
R2 68k
R3, R4 10k (2 off)
R5 20k
R6, R7 1k (2 off)
R8 47k
R9 12k
R10 12
R11 330
VR1 100k linear
VR2 22k preset
VR3 25k linear
VR4 10k preset

Capacitors
Cl 150n
C2, C4 10n (2 off)

GROUND C V\--I
C3 33n TRIGGER C 1 3 DISCHARGE

C5 100n OUTPUT C

RESET C
35556
4 5

3 THRESHOLD

3 CONTROL VOLTAGE

Semiconductors
IC1

IC2, IC3
TR1
D1, D2
D3
D4

556
CA3140 (2 off)
2N3053
1N914 or similar (2 off)
5V6 Zener 1W (see text)
TIL 209

Miscellaneous
Si On/off switch
S2 Double -pole changeover switch
Terminal posts (3 off)
Veroboard
Plastic case
HP1 1 batteries (4 off)
Battery box for the above

DISCHARGE

THRESHOLD

CONTROL VOLTAGE

RESET

OUTPUT

TRIGGER

GROUND

IEP 1231

Vcc

DISCHARGE

THRESHOLD

CONTROL VOLTAGE

RESET

OUTPUT

TRIGGER

end of the scale the markings are correct. Be prepared to
accept some inaccuracies, bearing in mind component
tolerances.

Next VR4 is similarly adjusted so that the 1 ms to 2ms
scale on the pulse length control is correct. An oscilloscope
should be used for this measurement.

If no oscilloscope is available, but accurate measurements
of resistance and capacitance can be made, then the
necessary adjustments can still be carried out. First measure
the capacitance of the timing capacitors C1 and C3, the
resistance of R2 and R5, and the range of VR1 and VR3. The
equations

t2 = 0.7 (VR1 + VR2 + R2) C1
and t3 = 1 1 (VR3 + VR4 + R5) C3

may then be used to find the required value for VR2 and

VR4. A value is found for VR2 so that the extreme values of
VR1 give values for t2 of 10ms and 20ms respectively.
Similarly with VR4 and t3.

These equations should also be used to chose suitable
components if time characteristics different from those in
the prototype are required. If a pulse length of about half a

millisecond or less is required, then the astable multivibrator
pulse length must be reduced to a value less than the
shortest output pulse. This may be done by increasing R1 in
accord with the equation

t,= 0.7 R1 C1
Do not reduce Al much less than a kilohm. If a shorter time
is then required, reduce C1 instead, but remember that R2,
VR1 and VR2 will need changing to maintain t2.
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WICCA
Electronic Systems Ltd
P.E. ULTRASONIC CLEANER

All the designer approved
parts, including fibre glass
case, to complete this exciting
project as featured in this
issue.
+p.p. £2.50 £68.00
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SANYC1
STK 463

Hybrid stereo power amp I.C. delivers 30W R.M.S.
into 8 ohms from each channel, all contained in one

package approximate size as outline to this item. From one of the
worlds leading manufacturers this new I.C. features only 0.5mV output
noise and THD of 07% and I M D of .1% at 1W. Price includes P.C.B.,

data sheet and additional support components to complete. Just
add pre -amp and power supply (not supplied) to build a

high quality stereo amp.

£15.80

PS463
Toroidal transformer, bridge rec and smoothing caps and instructions to
make a suitable power supply for the STK 463 £13.80 p.p. £2.00
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CPLM1
A versatile self contained sound to light unit
comprising red, green and blue lamps in
moulded cases that snap together to form
columns on modulator. Extra snap together
lamp cases to extend column or to construct
extra lamp columns are available with lamps.
Sockets on rear of unit enable up to 1000
watts of lamps to be connected to each
channel. No need to connect to amplifier as
modulator has a built in microphone, just
connect to mains and
its ready to go. £29.50

p.p. £2.50

extra lamp holders with lamps £4.50 p.p. £1.00 each.

Send large S.A.E. for further details of all our products.

Terms C.W.O. Add £1.00 p.p. unless stated. Prices do not include VAT,
add 15% to total order and carriage price. Send order to

WICCA ELECTRONIC SYSTEMS LTD
Orchard Works, Wallington, Surrey

Phone: 01-669 6047
MAIL ORDER CALLERS BY APPOINTMENT ONLY

Electronic
components
in small
quantities
are our
speciality
Our name is probably a new one to you, but we've been supplying
technicians, workshops and hobbyists for a long time now. The
personal service we give seems to have been appreciated, so we are
now offering a component service nationally.
We don't give world shattering discounts, but our prices are very
competitive; and our stock goes right through the range down to the
most mundane plug or socket, which many suppliers don't even bother
with. And if you only want one item - we'll sell you only one.
At GEAR you're known by your name and not a number, and any
problems you have - just write or 'phone and our engineers are there
to help. That's what personal service is all about.
SEND SAE OR PHONE FOR FREE COMPONENT/PRICE
LIST.
PRIC INCLUDE VAT & POST & PACKING - NO EXTRAS TO
PAY.
All components are manufacturers full spec. devices. (min. order by
post £1.)

The Moor, Falmouth, Cornwall. Tel. 0326 312321.

DM -2

DIGITAL
MULTIMETER

* DC Volts 1mV to 1000V
AC Volts 1V to 500V
DC Current 0 1mA to 0.2A
Resistance 1C) to 20M Cl

* 3% digit LCD

* Auto Low Battery indication
* Auto Polarity & Zero

* 1% accuracy (DC volts)

* Designed around Intersil 7106 IC

* Total cost around £30 (incl. case)

T.V.&AUDIO
SERVICE CENTRE

FG-la

goaT`_{
11.'

FUNCTION GENERATOR

* 30mV to 10V pk-pk

* 1Hz to 100kHz

* DC coupled

* Sine, Square & Triangle

* Separate TTL output

* Designed around Intersil 8038 IC

* Total cost around £25 (incl. case)

Provided in a JAYkit is a Printed Circuit Board, a punched and lettered Front Panel overlay, a
Circuit Diagram and Instruction Sheet and a comprehensive and up to date Component List
showing suppliers and current prices. Difficult to obtain pieces of hardware are supplied with the
kit.

Jayen Developments, 21 Gladeside, Bar Hit, Cambridge CB3 8DY

To: JAYEN Developments
21 Gladeside, Bar Hill,
Cambridge CB3 8DY
Tel: 10954) 80285

Please send:

 DM -2 @ £5.45
D FG-la @ £4.95
(Incl. VAT and P&P)

Money to be refunded if the kit
is returned within 10 days.

Name

Address

c= kits
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EPROM
PROGRAMMER
PART 2 A.A. BERK B.Sc. Ph.D.

THE
EPROM programmer is a straightforward device to

add to any Bus -oriented MPU system, and this month an
interface is described for the Compukit in particular, and
other machines in general. A particularly simple machine to
interface would be the KIM, for instance, since its "K" out-
puts provide 1K blocks of address decoding automatically.
The only other connections are Data Bus, Address Bus and a
single Read/VVrite line-again brought out to convenient ex-
ternal connections on the KIM.

Also, the rest of the hardware of the programmer is
described along with Construction, Setting Up and
Troubleshooting.

MEMORY AND SWITCHING
As explained last month, IC3 provides the cycling ad-

dresses for RAM and EPROM while programming. During
this time, the RAM places data to be "burned" on to the
programmer's internal Data Bus. It is essential that none of
this is allowed on to the MPU's Data Bus to cause a conflict.
Tri-State buffers (IC7 & 14) perform this isolation when their
ENABLE lines are held at a logic 1 by IC13 as explained
below.

In addition, the MPU Address Bus must be disconnected
from the EPROM and RAM while IC3 is cycling, and IC3's
counter addresses must be allowed through. This function is
performed by the selectors IC10, 11, and 12 when their pin
1's are held at a logic 0 by IC1. A zero from IC1 is also
allowed through to pins 1, 4, 5, and 13 of IC13 during
programming. This holds pins 11, 3 and 6 at logic 1. Pin 11
holds IC7 in its Tri-State mode and the RAM in its "READ"
state to allow data out of the RAM. Pin 3 of IC13 holds IC14
Tri-State and pin 6 is unused in the program mode. The R/VV
line from the MPU is also ineffective during programming as
IC13a and IC13d are held with their outputs "high" by the
above. Finally, the Chip Select pins of the RAM are held
"low" by IC1 's Q output via IC10.

While the machine is programming, IC9b produces 5 volt
programming pulses to be converted to 27 volts for the
EPROM. TR1, TR2 and TR3 perform this function. While Q
and Q of IC9b are at 1 and 0 respectively, TR1 is on forcing
TR2 on and TR3 is off. This connects the program pin of IC4
(pin 18) to the 27 volt supply via R4, and TR2's "on"
resistance. When the opposite condition holds, TR3 turns on
and TR1 and TR2 off forcing pin 18 of IC4 to Ground
through R4, R3 and TR3's on resistance.

Using p.n.p. and n.p.n. transistors (TR2 and TR3) in this
mode ensures that almost all of the current supplied by the
27 volt supply is used by IC4 and very little sunk to Ground.
At no time (theoretically) is the +27 volt supply connected
to Ground via the output transistors. The only consistent
path to Earth is via TR1, which, with R12 and R11 in series,
will draw something of the order of half a milliamp from the
27 volt supply. This is, of course, apart from the normal
leakage of TR2 and TR3 when off, and during the fast
change over from off to on, which is at relatively low repeti-
tion rate.

EPROM REQUIREMENTS
The 2708 specifications demand that, during program-

ming, CS (pin 20) be held at +12 volts. Thus, switch S1 is
connected to supply this as well as the 27 volt program
pulse to IC4. The difference between 2708 and 2716 are
catered for by links L1 -L8. The 2716 must receive +12 volts
on pin 24 during programming instead of +5 volts, therefore
Ll and L3 are replaced by L2. L7 is replaced by L8 so that
when 51 is switched out of program mode, +5 volts is again
applied to pin 24. Pin 20 is A10 and not CS on the 2716,
thus links L5 and L6 are used to apply a logic 1 or 0 to this
pin, to select one or other 1K half of the 2716. Pin 18
doubles as the CS and Program pin, and hence out of the
program mode, linking L4 supplies the ENABLE signal from
IC13b.

Thus, during Program mode, the machine is disconnected
from all external systems. Addresses are generated internally
by the counters and fed to the EPROM and RAM. The latter,
being in Read mode, places data to be programmed on the
internal Data Bus which is collected by the EPROM and
"burned in" over a number of progam pulses.

When IC1 is reset, the machine re-enters its normal
Read/Write mode. Q of IC15 is at a "1" and hence pins 1 of
IC10, 11 and 12 select the external Address Bus which is
then allowed to communicate with the RAM and EPROM.

The ENABLE line (pin 2 of IC8) must be low to select the
EPROM programmer, and the host microcomputer
generates this signal as a normal part of its address
decoding. The nature of the decoding decides which loca-
tions in memory the EPROM programmer occupies. When it
is selected, the ENABLE must go "low" which, through IC8a
and IC10, sets a logic 1 on pins 1 and 13 of IC13. This
allows the R/W from the MPU system to gate a zero on
WRITE or READ (to IC7 or IC14) depending upon whether it
is performing a write or read operation respectively. During
READ, R/W is "high" which, via IC13, places a zero on
WRITE. This controls data direction through IC7 and IC14. If
the RAM is to be selected, either the MPU system or the
user must place a zero on the external A10 line-this
becomes a zero on CS to the RAM.

To select the EPROM, a logic one on A10 becomes zero
(via IC13b) on the CS pin of IC4 as long as S1 is in the non -
program position. The MPU system may thus use the RAM
and EPROM as normal blocks of memory. Programs may be
written to, and run, in either.

LED INDICATOR
While programming, the I.e.d. on IC8 is off, giving a

positive indication of the state of the machine. If the I.e.d. is
off after power up or at any time, a zero may be applied to
the RESET line via IC1 and the programming cycle stops. A
READY (and READY) signal is generated by the EPROM
programmer and may be used by the MPU system to deter-
mine when the programmer is "BUSY". The positive -going
"Program Initiate Pulse", via IC1, may also be generated by
the MPU system, or a push switch operated by the user.
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CONSTRUCTION
The machine has been designed for ease of construction.

All connections are made to the bottom of the board, except
for through -pins, and the odd discrete component whose
lead may act as a through -pin. All i.c.s point the same way
and all external connections are labelled on the p.c.b.'s upper
surface. See Figs. 2.1, 2.2 and 2.3.

External wire links appear on the p.c.b. only insofar as
they provide flexibility of options as described in the text,
and they may well be replaced by switches for convenience.

A good plan is to through -pin the board first. In general
pins will not push right through the board and they should
not be forced to do so. Push enough of the pin through to
connect the two sides of the p.c.b., solder both sides and clip
off the excess pin length. This produces a very neat aspect to
the board. The exception is for the externally connected pins
which may be left unclipped to facilitate solder or crocodile
clip connection.

The i.c. sockets should be inserted and soldered next,
followed by the discrete components. Make sure that
regulators, diodes, transistors and capacitors are connected
up correctly as shown in the component overlay diagram, or
permanent damage will result. The correct positioning of
transistors and i.c. regulators is indicated on the p.c.b.'s
upper surface. Finally, insert the i.c.'s and turn to the set-up
and testing section.

INTERFACE
Interfacing is a question of physically connecting wires for

Data, Address and Read/VVrite lines, and arranging the ad-
dress decoding.

A general interface with full MPU control of all lines is
quite possible but is a little inappropriate for the majority of
users, hence Fig. 2.4 suggests a simple interface where con-
trol is mostly directed by switches.

A two-bit I/O port on the MPU system could easily be
utilised to provide 1's and 0's for RES (Reset) and PROG
(program initiate). A further line could accept the READY
signal from the EPROM programmer. However, most
systems will require an EPROM programmer reasonably
rarely and special software would be required for a fully
MPU-controlled machine.

Thus, the EPROM programmer reset line is connected to a
Ground switch and pull-up resistor, and the Program -Initiate
pin to a +5V switch and pull -down resistor for hand use. A
power -up reset is also suggested with a capacitor across the
Reset switch. A 1K Address -Decode line is assumed here,
thus only AO -A9 are fed to the programmer and A10, again,
is set by hand to select RAM or EPROM. If a 2K or larger
Address Decode line is available this may be connected to
ENABLE and the programmer's A10 connected to the
MPU's A10 line: RAM and EPROM are then addressable
together.

If two separate 1K decode lines are available (as with KIM
and COMPUKIT). then Fig. 2.5 suggests how they may be
connected to achieve the same result. Here, a zero on D1 or
D2 forces ENABLE to zero via nand gates a and b. If D1 is
low, then D2 must be high and gate c receives two "1's,
forcing A10 low which selects the RAM. If D2 is low and D1
high, then c receives a logic 1 and a 0. fihis forces A10 high,
selecting the EPROM. A later section deals with interfacing
directly to the COMPUKIT.

SETTING UP AND TESTING
Assuming the EPROM programmer has been connected

to the MPU system via Data Bus, Address Bus, ENABLE and
RAN lines, the correct links should be inserted for the
EPROM type chosen. Table 1 describes all the link options

MPU
SYSTEM

1K MEMORY BLOCK DECODE

AO

A)9

ADDRESS
BUS

DO

DATA
BUS

I)7

R/W

ER 245J

ENABLE
AO

qg EPROM

PROGRAMMER

DO

07

R/W
PROD

+5V

k 7

410

RES

Fig. 2.4 Simple interface

RAM /EPROM
SELECT

+5V

on the board. Of course, any or all of the links could be
replaced by appropriate switches if the links are to be
changed frequently.

L5 and L6 must not both be connected simultaneously,
even momentarily, as the power supply will be shorted. By'
using L5 and L6, each half of the 2716 is programmed
separately, since the RAM holds just 1K of data and the
2716 has 2K. Connecting L1, L3, L7, excludes L2, L4, L8
and vice -versa. L9 is connected only for programming and a
switch in this position (as for L5 and L6 if 2716's are to be
used) would be most advantageous.

L10 should always be in place unless pin 1 of IC8 is
required as a further ENABLE input. This can be used to
simplify Address Decoding in some systems. In this case,
L10 is left unconnected and pin 1 of IC8a connected to a
top -side pad of the edge connector for external connections
via the edge socket. L10 is assumed connected in the
following.

Certain checks are worth making when first using the
machine. Make sure, before applying mains, that the secon-
dary windings of the mains transformer are connected
correctly-centre tap to the centre pin.

AT SWITCH -ON
When first switching on, leave the EPROM out and L9

unlinked. Check the -5V and +12V supplies at the EPROM
socket. Check +27V at L9.

The 12 volt regulator may become very hot during use.
This can be replaced by a 1 Amp device at a very small cost
if the overheating is excessive. Similarily, R1 dissipates
some heat, and this can be replaced by two 4-W 2K resistors
in parallel or a 1W 1K resistor if the problem is excessive.

LINKS
L1, L3, L7
L2, L4, L8

L5
L6
L9

TABLE 1

OPERATION
2708
2716
Selects lower half of 2716
Selects upper half of 2716
Supplies 27 volts to Program Pulse
switches

L10 Places a "1" on pin one of IC8. This is
normally connected-but see text.
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Neither of these modifications proved necessary on the
prototype, even after many hours of use.

If the I.e.d. is off after switch -on, short RESET to zero
momentarily. If the light remains off, check the +5V supply
and then refer to the Troubleshooting section. Assuming
everything is okay, check that the RAM is working, by
Reading and Writing to it using the MPU system's monitor.
The RAM must be selected by connecting Al 0 to zero if the
MPU system does not perform this action automatically (see
the section on interfacing). A small memory test program
may be written to check that information can be written to,
and read from, each location in the RAM.

If the RAM operation is satisfactory, check that S1 is in
the non -program position and plug the EPROM into its
socket. The EPROM should then be selected by ensuring
that A10 is at "one". A test may be performed without
sacrificing the contents of the EPROM in the following man-
ner. The RAM should be filled with random data and either
the EPROM absent or S1 in the non -program position. Set
the programming cycle going by applying a positive pulse to
the PROGRAM line. The Address lines to EPROM should be
oscillating with AO (pin 8) changing the most rapidly, Al (pin
7) at half that speed and so on up to A9 (pin 22). At the
same time, DO -D7 should all be oscillating and R4 should be
applying 0.5 ms pulses at 27 volts to pin C of S1 with L9
linked. These are all necessary conditions for the correct
working of the system.

PROGRAMMING
Ideally, the sequence of operation is as follows. 2708 or

2716 links should be selected as in Table 1, with L5 or L6 in
place if a 2716 is being used. A zero is placed on Al 0 and
the RAM contents changed to the selected data for
programming into the EPROM. If necessary, the contents of
RAM may be checked-perhaps by running a program in the
RAM block. Parts of the EPROM which are to remain un-
changed must be presented with FF during programming
and the corresponding blocks in RAM should contain FF, as
explained in Part 1 last month.

Check that S1 is in the program position, link L9 and apply
a logic 1 to the program line on IC1. The I.e.d. should switch
off for about two minutes. During this time, the EPROM is
being programmed. When the programming cycle is over,
switch Si back, take A10 to a "one" and check that the con-
tents of the EPROM have been altered correctly. This may be
done in several ways. A very convenient method of such
verification is to write a program which compares the
EPROM contents byte for byte with the contents of the
RAM, or some "mirror" of the RAM contents in the MPU's
RAM. An Error message could signal any disparities which
may arise. Alternatively, if a program has been stored, it may
be run in -situ in the EPROM.

L9 should be removed for safety, as soon as programming
has finished.

TROUBLESHOOTING
The test given in the above section is a good one for

checking that counters, address switches and the 27 volt
switch are all working, as well as the RAM itself.

If reading from RAM and EPROM or writing to RAM is not
occuring, check connection between MPU and pins of ICI 0,
11, 12, 7 and 14 with a continuity tester and check that,
while out of program mode, address information is passing
through to Address pins of RAM and EPROM. A similar
check may be made for data on IC7 and 14. An oscilliscope
is helpful in troubleshooting, and will normally narrow down
the fault very quickly to a poorly -soldered joint, missing
component or a solder bridge.

IC13's connections, particularly, should be checked very
carefully throughout the system with a continuity tester, as
this component forms a major link in the control of the
machine.

If the programming cycle is not even starting, check that
IC1 can be turned on and off by PROG and RESET. Check
the connections to IC9, where all the clocking information is
generated, and check for appropriate length pulses on pins
13 and 5. Do not be alarmed if the 201.1.s turns out to be
30µs or the 0.5 ms is ±10 or 15%.

If the cycling is occuring but never stops, check that IC8c
is connected correctly and read through last month's ex-
planation of the working of the Program Timing and Control
sections.

The usual theme for troubleshooting is to start at the
clock, make that work and follow it right through the system.
Again, a 'scope and a continuity tester are very important.

COMPUKIT INTERFACE
The EPROM programmer has been designed, in part, to be

plug-compatable with the Compukit, and this section
describes the actual connection necessary.

As in Fig. 2.4, connections for the Data Bus, Address Bus
(AO -A9), R/VV Line and ENABLE line must be provided for
the interface. The first three groups are quite
straightforward. The ENABLE line, however, varies from
system to system.

The EPROM programmer, illustrated in Fig. 2.4 acts like a
1K block of RAM or EPROM, depending upon the state of
A10. That block of memory must be inserted into the
memory map of the MPU system and only enabled for the
appropriate 1K of Memory Addresses. The KIM has a set of
outputs (called K outputs) used specifically for this purpose
of "slotting in" external blocks of memory.

1K
DECODE LINES

FROM MPU
SYSTEM

[E0 2471

TO
PROGRAMMER

Fig. 2.5 Enable decode for Compukit and Kim

If a machine does not provide those external address -
decoding lines, it is usually possible to replace an internal 1K
block of Memory with the external block by using the inter-
nal block's dedicated Address Decoding line. This techinique
is used on the Compukit. IC38 and IC52 on the Compukit
are removed from their sockets and the EPROM programmer
plugged into their place. This places the memory of the
programmer in the address block: 1 C00 -'1 FFF. Of course,
any of the 1K blocks from 0400 onwards may be used, but
this will restrict the BASIC workspace. 0000->03FF may not
be used as this provides scratchpad for the COMPUKIT's
monitor program. Fig. 2.5 shows the Connection diagram for
the above interface.

The Programmer's +5V power may be supplied by a
Compukit with improved regulator heat -sinking. Two d.i.l.
plugs and ribbon cable are most convenient for this link up
and the cable may be soldered to an edge -connector socket
which is plugged into the programmer's edge -connector
surface. This forms a very neat job and allows instant
unplugging of the devices when not in use.
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The Address Decoding RS7 is supplied by IC38's socket
in Fig. 2.6, as is the R/W line and Address Bus. Only half of
the Data Bus is available at IC38's socket, hence the con-
nection to IC52's socket. Use of the machine is quite simple.
Al 0 is set to a low level to select the RAM and the program
switch is off. RESET is brought low if the I.e.d. is off and the
machine is ready for use. (Check that L10 is connected).

If some of the EPROM is to remain unprogrammed, a
short BASIC program is written to fill addresses 1 C00-1 FFF
with FF before the RAM is filled with a block of information
to be stored in the EPROM. A program is given below for
this process. The only point to remember is that all ad-
dresses and data are in decimal in BASIC.

10 FOR1= 7168 TO 8191
20 POKE 1,255
30 NEXT

This can be checked by replacing line 20 by:
20 IF PEEK(I) < >255 THEN PRINT I

Any locations not containing FF (255 in decimal) will be
found and their addresses printed out on the screen. The
erased EPROM may be checked by taking A10 "high"
(which selects EPROM) and running this program.

The RAM may now be filled with binary information either
by resetting the Compukit and using "M" to enter the
machine code monitor, or by using the Compukit's powerful
extended machine code monitor.

To program the EPROM, L9 is connected, the program
switch (S1) thrown, and PROG brought high momentarily.
When the I.e.d. comes on again, switch S1 back, remove S9,
bring Al 0 to a high level and read the EPROM through to
check the contents.

If Fig. 2.5 has been used to replace the upper 2K of
memory with the programmer, the EPROM and RAM may
be read and compared directly by the Compukit to verify
EPROM contents. The connections for this would require
IC37 and IC51 to be removed and RS6 (pin 8 of either
socket) would be connected to D2 (Fig. 3). D1 would be
connected to RS7 (pin 8, of 1C38). The RAM would then
reside at addresses 1C00÷1FFF and the EPROM at ad-
dresses 1800 ->lBFF (DECIMAL 6144-7167).

The following program would check EPROM against Ram:
10 FOR 1= 0 TO 1023
20 IF PEEK (6144 +I) < > PEEK (7168 +1)

THEN PRINT (6144 +1)
30 NEXT

This will print out those addresses in EPROM which disagree
with the RAM contents.

Special EPROM
programmer signals
A 1 0

RESET
PROG

ENABLE

READY
(output)

READY
(output)

TABLE 2

Function

HIGH level selects EPROM
LOW selects RAM
LOW pulse stops programming cycle
HIGH pulse initiates programming
cycle
LOW level selects RAM or EPROM
depending upon Al 0
LOW level output from here implies
programming cycle has stopped-
I.e.d. in ON condition
Inverse of READY line

1C38
R/W

1

10 R/W
GND

18
+5V

+5VOV

RS7

AO
ENABLE

5 AO
Al

6 Al
A2

7 A2
A3

4 A3
A4

3 A4
AS

2 AS EPROM

A6 A6
PROGRAMMER

A7
1COMPUKIT 17 A7

A8
16

15

AB

A9

ADDRESS,

1C00 (HEX IA9

DO
14 DO

7168-y8191 (DECIMAL)

DI
13

12

1

D2
N B. LIO MUST BE

CONNECTED02

D3
11 D3

1052

14 " 04
05

13
D6

12 D6

07
11 D7

1E02461

Fig. 2.6 Interface for Compukit

If this occurs, the RAM should be checked through for
correct data and the EPROM reprogrammed. If a few un-
related locations remain unprogrammed, then either the
EPROM was not fully erased or the chip is faulty. If many
locations are incorrect, the programmer's operation must be
suspected.

Adding the programmer to the Compukit, as in Fig. 2.6,
does not in any way restrict the Compukit's memory, as 1K
of RAM is still available in the programmer for normal use.
This 1K of RAM, however, has the added advantage that its
contents may be stored permanently.

ERASING
Erasure of the EPROM consists of shining a strong Ultra

Violet light through the transoarent quartz window in the
package's upper surface. Short wave UV is required (around
2500 Angstrom units) and exposure time varies from 8
minutes to one hour or more, depending mainly upon UV
intensity. A medicinal "sunray" light has been found to
perform erasure quite effectively, and some experimentation
for erasure time is essential.

Erasers may also be purchased and several are advertised
in this magazine. In addition, PE has published an EPROM
eraser (June 1978) as part of the CHAMP articles and this
would be an excellent inexpensive alternative.

CONCLUSION
For many years, the problem of non-volatile memory

storage has been solved by media such as paper -tape, disc
and cassettes. These media are still important for mass
storage. However, the coming of Micros has led to the need
for permanent alterable storage of small capacity. This need
is satisfied by the 2708 family and the EPROM programmer
described here in an inexpensive, but hightly flexible manner.

In addition, anyone attempting the development of an
MPU system from scratch, may use another system plus the
programmer to produce the all-important and previously
elusive System Monitor required by any machine when first
powered up.
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TOUCH SENSITIVE CONTROLS
Two recently published British patent ap-
plications disclose proposed improvements
in touch sensitive controls. Application
number 2013032 (filed under the new laws
and dating back to July 1977) describes an
idea by Jacques Lewiner and Claude Hen-
nion of France. The aim is to provide a
touch -sensitive electret suitable for use as a
multiple key keyboard, for instance in a

musical instrument. But according to the
inventors the same principle can be adop-
ted for the construction of sound and shock
wave sensors.

Fig. 1 shows a touch sensitive electret
which is already known. A sandwich is for-
med from outer electrodes 1 and 2, inner
electret 4 and rigid spacers 6. The electret
is of conventional dielectric foil with a per-
manent electric charge on at least one face
F. In practice the electrode 1 is often for-
med by metalisation of a flexible electret 4
to give a combined thickness of less than
100 microns. When pressure is applied the
charged face F moves temporarily closer to
the electrode 2 and a small current flows in
circuit 3. The spacers provide essential
limiting of the electret movement but, being
rigid, prevent the contacting areas of the
electret from contributing any signal. This
reduces overall efficiency.

1\

Fig. 1

311E1
k-AFARIII

2

Fig. 2

Fig. 2 shows the invention. The rigid
spacers 6 are omitted and an elastic layer 7
of elastomer is sandwiched between the
electret 4 and electrode 2. The elastomer is
more flexible, or softer, than the electret
and has very high electrical resistivity, in
the order of 10" ohms/cm to 10"

Copies of Patents can be obtained from :
the Patent Office Sales, St. Mary Cray, Orpington, Kent

ohms/cm. Because of its deformability the
elastomer layer offers relatively little
physical resistance to movement of the
electret, but because of its high resistivity,
prevents the formation of an inter -electrode
conduction path. The inventors suggest
that a silicon -based compound, for instance
siloxane, is ideal. Impedance adaptation cir-
cuits are suggested to make the response
more linear with pressure and frequency.

Thorn of Upper St. Martin's Lane, London,
have filed a British patent application
(2 013 984) which dates back to January
1979 and claims touch sensitive controls
for electrical circuitry, particularly a

domestic liquidiser or blender. The claim to
a patent monopoly is very broad and doubt-
less readers will have their own views on
whether Thorn's ideas were, or were not,
new in early January 1979 when the ap-
plication was filed. (The legal procedures
open to readers who believe that ideas are
not as new as inventors claim were detailed
on page 68 of Practical Electronics April
1979).

>2 10

Fig. 3
13

Thorn proposes a strip of conductive
foam of which the electrical resistance
changes with finger pressure to produce an
analogue control signal. This signal is used
to govern the speed and duration of opera-
tion of a drive motor for a liquidiser. One
foam touch control increases motor speed,
another decreases motor speed, a third
increases duration of the motor operating
cycle and the other decreases the cycle
duration. Fig. 3 shows one type of foam
control. A strip of conductive foam 11 is
sandwiched between flexible contact 12
and rigid contact 13. Pressure on contact
12 compresses the foam to decrease the
resistance between contacts 12, 13.
Another type of control is shown in Figs. 4
and 5. Foam strip 211 carries contacts
212, 213 and is supported by insulators
214, 215. Parallel conductors 216, 217 ex-
tend along the underside of the strip. A

Price 95p each

213 212 v

214 216,217 215

Fig. 4

Fig. 5

voltage is applied across contacts 212, 213
to create a potential gradient along the strip
and pressure on the foam causes the con-
ductors 216, 217 to assume the potential
existing at the pressed point. Hence the
voltage appearing at 216, 217 is indepen-
dent of actual pressure.

Thorn suggest digital circuitry on which
the analogue control signals operate. Es-
sentially this relies on a clock pulse
generator and divide by 16 counters with
lines of I.e.d.s which are gated to display
the desired time of motor operation as a bar
of lights whose length varies with selected
time. The I.e.d.s also indicate selected
speed in a similar manner. A motor inter-
face circuit uses a triac/diac combination to
govern speed by phase control.
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Readout...
A selection from our Postbag
Readers requiring a reply to any letter must include a stamped addressed envelope.
Opinions expressed in Readout are not necessarily endorsed by the publishers of Practical Electronics.

Public Radio Facility
Sir, I am pleased to read the positive com-
ments in your editorial addendum (on p. 67
Oct '79 P.E.) following the article CB in the
UK by Dr. Mark Sawicki. The writer of the
article did not refer to the many overwhelming
disadvantages of the present useage in the
27MHz spectrum using amplitude modulation
and in fact ignored the more than probable
granting of v.h.f. or u.h.f. Public Radio
Facility. Possibly frequencies in the 420-
430MHz part of the u.h.f. spectrum will be
granted, being eminently suited to local por-
table, mobile and base useage. Narrow -band
f.m. will of course be used for a variety of
technical reasons.

Not only is the present Trans -Atlantic
lingo-apeing an insult to anyones intelligence
but the propogation characteristics in the
27MHz region combined with aerial inefficien-
cies and proneness to interference combine to
make that part of the spectrum the most un-
suited to the task for which the public require
it i.e. local personal communications. Pity the
poor person stuck up on a mountainside with
a 1 watt (a very enthusiastic rating more than
likely!) hand-held unit with short whip aerial
trying to get 20 miles or more with racous
foreign interference to contend with. On u.h.f.
there could be a community based repeater
made avaiable for an emergency channel with
built-in automatic scanning in all units to lock
into such emergency transmissions.

Even now some users on 27MHz are trying
to boost their range through the use of so-
called linears which are very efficient at
producing harmonics, especially when used by
non -technical persons. Already some of the
few users here in Ireland (illegal of course)
have managed by using mistuned aerials or
amplifiers to be heard on 2nd, 3rd and 4th
harmonics, in addition to causing interference
with their high power fundamental to paging
and model control users. Advertising in the
newpspapers and shop -windows is open and
blatant, and the whole situation is fast getting
out of control.

Hopefully the Personal Radio Service will
shortly be announced on v.h.f. or u.h.f on a
basis similar to that being advocated by the
C.B.A. (Citizens' Band Association). There is
some reluctance by the authorities however as
to the possible release of frequencies for
private communications.

The low price of some 27MHz units now
being made available is I am sure due to
massive over production and subsequent cash -
flow problem. Dealers have to empty
warehouses quickly. Let us hope that the
resultant flow of equipment on to the market
does not influence the introduction of an out-

dated and technically inferior service. British
technology and production can rise to the
challenge of a good v.h.f. or u.h.f. f.m. service.

Those who support 27MHz must not have
had experience of the quality of v.h.f.
otherwise they must want to join the nest of
furtive clandestine operators trying to "work
the skip", just a cult. I look forward to the an-
nouncement in British Parliament of an en-
quiry into the possible granting of a Public
Radio Service.

D. Walsh, Co. Tipperary.

ROMs
Sir, Our ROMs have arrived! Our Compukit
is working! But what a gruelling experience it
has been. We saw the prototype on April 2nd
and, under the impression that we were
amongst the privileged few to have heard of it
at this early stage, ordered immediately for
delivery in about "ten weeks"-i.e. June 11th.
By the time of the Chancellor's speech,
delivery was promised for the end of June or
"early July" so we paid in full while VAT was
still 8 per cent. We collected the kit on July
5th with the ROMs promised for "two or three
weeks", then "definitely August 15th". On the
15th it was again "two or three weeks"; three
weeks later on September 5th it was "they are
at Heathrow". On September 8th we got more
impatient as term was approaching and we
had already proved our Compukit worked
(with Superboard ROMs), but we were
satisfied with "We'll have them early next
week and will post them to you by first class
post on Tuesday or Wednesday". The follow-
ing Thursday, the 13th, it was "Yes, we've
sent them all off today". On Saturday 15th it
was "I'm not sure at the moment but I'll check
the files and if we haven't sent yours off
already we'll send them off first thing on Mon-
day . . . We posted them all off on Thursday
and Friday".

On Tuesday 18th things changed: "You'll
get yours next week-we sent 800 off last
week to those who ordered their kits when it
was announced in February and March".
February? We saw nothing in print about the
kit until May, and I have still not discovered
where this "announcement" was made.

On Thursday 27th: Actually it was 500 . . .

or 460 . . . sent off last week. The next batch
of 1,000 is "at Heathrow" due to arrive on
Saturday and to be posted to us "next week".
By October 10th I had written three letters to
COMPshop (ne'er any reply) and located
Compukit owners with and without ROMs
(the one with had ordered his kit three months
after us). By the 18th we were told that two
sets posted to us must have "got lost in the

post" so another set was posted on the 19th
by recorded delivery and this arrived on the
20th. More than four months late-but for the
last six weeks we had been led to expect
delivery almost every day. Perhaps we have
wronged COMPshop-could the Post Office
have lost all their replies as well as the two
earlier sets of ROMs?

Incidentally, have you tried giving a
"Memory size" of 20 or 30 thousand bytes?
You will get a pleasant surprise! It is also in-
teresting to compare strings in immediate
mode, and to find how soon the random num-
ber generator recurs (it's after 1861 calls).
However, we do find the Compukit to be ex-
cellent value for money and would now be
building our second if we thought we could
trust the supplier-but now we are waiting
eagerly for the Nascom 2 we ordered an hour
before the ROMs arrived!

C. C.H. Dawkins, Felsted School, Essex.

Uifortunately, as you are aware, the
problems have effected many readers. At least
Comp. now have kits (with ROMs) in stock.

Computerised
The purpose of my letter is to give profuse

praise for the newest of my project
completions-i.e. COMPUKIT UK 101 by
Dr. Berk. After excruciating-and obviously
unavoidable-delays in obtaining the BASIC
ROMs, my computer worked first time and it
has delighted and astonished me since that
first magic moment. I am totally impressed
and already, in my field of secondary educa-
tion, it has proved to be a boon, and unfore-
seen uses loom. Exciting possibilities are
glimpsed and oh! how I wish I were more
capable of programming my ideas. My
ineptness in this respect is a barrier, which, in
middle years, is slow in being absorbed. I have
great visions and moderate expertise to make
them manifest.

I offer some suggestions for future con-
sideration and the very fact that I take the
trouble to write to you about them should add
emphasis to my concern:
1. A "feed -back" column with short snippets.
2. This is the most important request:

An article on graphics. I really would
appreciate a structured article on the use of
POKE and PEEK and their use in produc-
ing diagrams etc.

3. Your last article showed that POKE 530, 1
disables the CONTROL C use. What
other facilities are there available hidden
away in the ROM's? For example: I would
like to write messages in immediate
mode-more than one line produces
SYNTAX ERROR. If I use the SHIFT P
t line feed I am left with @ which I do not
want. Am I able to disable the @ sign but
still
obtain a new line?
I hope my letter conveys my real pleasure

and appreciation and I hope my suggestions
are constructive.

J. W. Coulthard, York.
We will be starting a "Computing Corner"

-possibly next month-with some of the
ideas you sent in. We will also look at your
other suggestions.
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Switching
Regulators

D.L.H. Smith B_Sc.

THE SWITCHING regulator is a relatively new circuit for
the control of d.c. voltages. It takes the place of a normal

series regulator in a power supply. The basic problem with series
regulators is that, because of the voltage drop across the pass
transistor, they tend to be very inefficient. The ratio of output
power to input power is typically in the range of 30-40 per cent
in good conditions.

Because in switching regulators the regulating transistor is
either switched on or off, very little power is dissipated in it, and
efficiencies in the order of 70-80% are possible.

Apart from the obvious advantage of higher efficiency, the
switching regulator has other advantages. Because of the nature
of operation, a switching regulator can not only convert voltages
down, but can also convert them up, and even invert the
polarity. Consequently they have a wide use as unisolated d.c. to
d.c. converters.

HOW THEY WORK

The basic switching -down regulator circuit is shown in Fig. 1.
This consists basically of the following elements: switching tran-
sistor TR, storage inductor L, smoothing capacitor C, com-
mutation diode D, and a controlling circuit (which will be dis-
cussed later).

When the input voltage Vin is applied to the circuit, the con-
trol circuitry senses that the output voltage Vout is low, and
switches the transistor on at time t1. A current IL flows through
the inductor L into the load. The current in L reaches a peak
value Ipeak, and the transistor is switched off at time t2. The in-
ductor is now storing an energy equal to 0.5 L I2peak. The
current now flows into the capacitor C, the diode D completing
the circuit. So energy is transferred from the inductor L to the
capacitor C. The energy stored in the capacitor is equal to 0.5 C
Wout, and provided that the energy dissipated in diode D is
small, we can say that 0.5 C V2out L I2peak.

Now that C is charged up, it can supply current to the load.
As the voltage across C falls due to the load, the control cir-
cuitry senses this and the transistor is turned on once again at
time t3, repeating the cycle. If the load takes little current from
the output, the interval between the transistor switching on and
off is large, and if more current is taken, the interval between
switching is much shorter, and capacitor C is charged up more
often, thus providing more current. These conditions are
clearly illustrated by the two waveform diagrams Figs. 2 and 3.

The control circuitry consists basically of a voltage com-
parator, which compares the output voltage with a reference
level. This feeds a voltage controlled oscillator, which then drives
an output transistor. All these functions are normally included
on one i.c.

SWITCHING -UP AND INVERTING REGULATORS

Since the switching regulator circuit works by the
transference of the energy in the storage inductor to the
capacitor, there is no reason why we cannot make the output
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Fig. 3. As above but for high load current
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voltage higher than the input voltage, provided we decrease the

output current. However, we need to change the position of the
commutation diode to prevent the smoothing capacitor from dis-

charging back to the lower voltage input. The new circuit con-
figuration is shown in Fig. 4.

When the transistor T turns on, the current in inductor L in-
creases up to a peak current, storing energy as before. When the
transistor is turned off, the only way the current from the induc-

tor L can flow is through the diode D, transferring its stored
energy to the capacitor C.

By using yet another circuit configuration, it is possible to in-
vert the input voltage, so where the input voltage is positive with
respect to ground, the output voltage is negative with respect to
ground. In this case, it is possible for the magnitude of the out-

put voltage to be greater than or less than the value of input
voltage. The circuit used is shown in Fig. 5. It works in a similar

way to the previous circuit, with a few changes. as explained
here. The transistor TR is first turned on. the current through

IL L D I out
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Fig. 6. Internals of the TL497. Pins 9 and 12 are N.C.

the inductor L again rises to a peak value. When the transistor is
turned off, the current in the inductor flows into the capacitor C,

charging it up. Again, the commutation diode D completes the
circuit, but it is now in the opposite direction, charging the
capacitor C negatively, which provides the negative output
voltage.

CONTROL CIRCUITRY
One i.c. that provides all of the necessary functions for the

circuits described is the Texas Instruments TL497. A block
diagram of the i.c. is shown in Fig. 6.

For low output power circuits, the internal transistor and

diode can be used as the switching transistor and commutation
diode.

Operation of the i.c. is as follows: Pin 1 senses the output
voltage (suitably divided down) and compares it with the internal
1.2 volts reference. If the output voltage is too low, the com-
parator voltage increases and drives the oscillator faster. The
oscillator then switches the internal transistor. The current limit
senses the voltage between pins 14 and 13 (across which there is
normally a low value resistor). If the current flowing is too great,
the oscillator is disabled.

Pin 4, the substrate, must be connected to the most negative
voltage point in the circuit. This is so that the voltage appearing

at pin 1 is of correct polarity. Pin 2 is always connected to
ground.

In the case of higher output power circuits, the internal tran-
sistor is used to switch an external transistor, and an external

diode is used, normally a fast switching type.

PRACTICAL EXAMPLES
Three practical examples are considered:

(i) Switching -down regulator, with an input of 11-15 volts,
and an output of 5 volts at 1 Amp (Fig. 7).

(ii) Switching -up regulator, with an input of 11-15 volts, and
an output of 24 volts at 300mA (Fig. 8).

(iii) Inverting -regulator, with an input of +12 volts, and an out-
put of -12 volts with respect to ground (Fig. 9).

All of these circuits have quite high peak inductor currents,
and hence need inductors which can handle this current at the
required frequency. These can be wound on ferrite cores. Mul-
lard type LA4348, or similar, with an inductance -per -turn factor
(AL) of 100.

In all of these designs an input capacitor Cl is included. This
provides a charge store, to prevent current spikes occurring in
the input leads. Capacitor C2 is the timing capacitor, which
determines the length of the transistor conduction time (and
hence peak), and the maximum operating frequency.

The resistor dividing chain R4 and R5 attenuates the output
voltage to 1.2 volts so that it can be compared with the TL497's
internal 1.2 volts reference. Capacitor C4 is included in the
switching -down regulator circuit to improve the stability of the
attenuated 1.2 volts signal.

Resistor R1 is the circuit current sensing element. Current
sensing performs two functions: (i) When switched on, the
current sensing circuitry "soft -starts" the unit. This means that a
large initial inrush of current through the transistor, which might
damage it, is prevented. (ii) If too much output current is drawn,
the current sense circuitry will limit it, preventing any damage.
The current sense circuitry operates when the voltage across RI
increases above one transistor Vbe drop (about 0.6 volts).

In the circuits shown in Figs. 7 and 9, a TIP 42 p.n.p. main
switching transistor is used. When the TL497's internal tran-
sistor switches on, the T IP 42's base is connected to ground via
R3, the base current limit resistor, and hence is turned on. R3
was chosen as 270, so that the TIP 42 base current (I base)
would be great enough for the equation (3 I base > Ipeak, the
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RI TIP42 L 0/PIIP

E02211 I

Fig. 7. Switching -down regulator. Coil: 25 turns of 20 SWG
on Mullard LA4348 ferrite

1/P RI LI
0 / P

tEG229

Fig. 8. Switching -up regulator. Coil: 77 turns of 26 SWG
on LA4348

peak transistor current (where 3 is the transistor current gain).
In the switching -up circuit (Fig. 8), a TIP 41 n.p.n. main
switching transistor is used. When the internal TL497 transistor
is switched on, current flows via R3 through it into the TIP 41
base, turning it on. The base current limit resistor is chosen for
the same reasons already discussed.

The base -emitter resistor, R2 in all of the circuits acts as a
stored -charge damping resistor. This rapidly removes the stored
charge in the transistor's base, enabling faster switching and
hence higher circuit efficiences.

(News Oriels)
NEW ASSOCIATION

AA meeting in London recently an association was formed for
computer retailers, which, it is hoped will be the end user's best

guarantee of service and support. Called the "Computer Retailers'
Association", it is also anticipated that every reputable firm in the
industry will become a member.

The purpose of the Association is to maintain and improve standards
within the industry and represent the industry to the outside world,
government and press etc.

Companies willing to subscribe to the Association's code of practice
should apply to Ms. Heather Hodgson, 47 Creswell Road, Newbury,
Berks. Tel. Newbury 42486.

I /P RI
0/P

LE023n

Fig. 9. Inverting regulator. Coil: 27 turns of 20 SWG on
LA4348

Finally, consideration must be given to the commutation
diode. Normal rectifier diodes are very inefficient at these high
frequencies. This is because they have a relatively high forward
voltage drop, and a long reverse-recovery time (the time taken to
switch from the conducting state to the non -conducting state).
An ideal diode for these circuits is the BYX 71-600 fast
switching diode.

The i.c. connections for the different types of circuit are
shown in the following practical examples, Figs. 7. 8 and 9.
Notes on construction: The current sense resistor between pins
13 and 14 should be at least a 2.5 watt resistor. The switching
transistor and the BYX 71-600 should both be mounted on a
heatsink insulated with mica washers and bushes.

All of these practical circuits have a peak inductor current of
between 2 and 3 Amps and an overall efficiency of about 70 per
cent.

CONCLUSION
Switching regulators do have some disadvantages; they tend

to cost more than simple series regulators and have a larger out-
put ripple voltage, in the region of 100-200mV. However, this is
not much of a problem for many of the applications in which
they are used.

Switching regulators are a relatively new type of circuit,
which have been made possible by the introduction of low-priced
control i.c.'s and fast switching diodes. They are beginning to
find widespread use in industry, especially where efficiency is
important.

BACK AGAIN!
DoRAM Electronics Ltd. is to be relaunched under the ownership of

the Dutch "De Boer" Group, who will riin mail order for both
kits and components based on the current Dutcii catalogue rather than
the previous Doram range. However, warranties for goods purchased
during the Electrocomponents ownership will be honoured.

RAIBC
THE NEW address of the Radio Amateur Invalid and Blind Club is
9 Rannoch Court, Adelaide Road, Surbiton, Surrey KT6 4TE.

The RAIBC, which last year celebrated its Silver Jubilee, comprises
invalid and blind amateur radio enthusiasts, and local representatives
who assist with visits, repairs and advice. The sole condition of
membership is an annual subscription of £1 minimum for "Radial" the
club newsletter, issued every six weeks. Details from the secretary,
Mrs. F. E. Woolley.
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74141 55p
74145 55p
74148 90p
74150 55P
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74154 65p
74157 40p
74164 55p
74165 55p
74170 100p
74174 55p
74177 50p
74190 50p
74191 50p
74192 50p
74193 50p
74196 50p
74197 50p
74199 90p

ov10

LED's 0.125in 0.2in
Red TA L209
Green TI L211
Yellow TI L213
Clips 3p

DISPLAYS
DL704 0.3 in CC
DL707 0.3 in CA
FND500 0.5 in CC

TI L220
TI L221
TI L223
3p

each 100.
9p 7.5p

13p 12p
13p 12p

130p 120p
130p 120p
100p 80p

TRANSISTORS
AC127
AC128
AC176
AD161
AD162
BC107
BC108
BC 108C
BC109
BC109C
BC147
BC148
BC177
BC178
BC179
BC182
BC182L
BC184
BC184L
BC212
BC212L
BC214
BC214L
BC477
BC478
BC548
BCY70
BCY71

BCY72 14p
17p 60131 35p
16p BD132 35p
18p BD139 35p
38p BD140 35p
38p BFY50 15p

8p 13E1'51 15p
8P BFY52 15P

10p MJ2955 98p
8p MPSA06 20P

10p MPSA56 20P
7p TIP29C 60P
7p TIP30C 70p

14p TIP31C 65p
14p TIP32C 80P
14p TIP2955 65p
10p TIP3055 55P
10p ZTX107 14p
10P ZTX108 14p
10p ZTX300 16P
10p
10p
10p
10p
19p
19p
10p
14p
14p 1N4148 £140:100

9(1s

L w profile
b Texas

Spin 8p 18pin 14p 24p.M 18P
14pin 20pin 16p 28Pin 22p
16pin 11p. 22pin 170 - 40pin 32P

3 lead TO18 or-rOSSocket. 10p each
Soldercon pins: 100:50p 1000:370p

PCBs
VEROBOARD

Size in. 0.1 in. 0.15in.
25 x 1 14p -
2.5 x 3.75 45p 45p
2.5 x 5 54p 54p
3.75 x 5 64p 64p
3 lit -1-7---2051)-...
Ingle sided

Vero
Cutter 80p

Pin insertion
tool 108p

Top quality fi s copper board. Sing:,
sided. Size 203 x 95mm. 60p each.
'Dalo' pens. 75p each.
Five mined sheets of Alfac. 145P per pack

RESISTORS

cmos

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

E12 series. 4.7 ohms to 10M. Any mix.
each 100+ 1000+

0.25W 1p 0.9p 0.8P
0.5W 1.5p 1.2p 1p
Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg -
ohm (650 rest 0.5W £7.50. 0.25W £5.70.
METAL FILM RESISTORS
Very high stab.
1%. Available...Li.= 5. hills to 330k in
E24 series -Any mix:

each 100+ 1000+
0.25W 4p 3.5p 3.2p

w noise rated at 'AiW

LINEAR

ZTX500 16p
2N697 12p
2N3053 18p
2N3054 50p
2N3055 50p
2N3442 135P
2N3702 BP

2N3703
2N3704
2N3705
2N3706
2N3707

2N3904
2N3905
2N3906
2N4058
2N5457
2N5459
2N5777

BP

8P
9P
9P
9P

8p
Bp
8p

120
32p
32p
50p

DIODES
1N914 3p 1N4006 6p
1N4001 4p 1N5401 13p
1N4002 4p BZY88ser 8p
ITT Full spec product

CAPACITORS.
(TANTALUM BEA_12,)

0.33, 0.47, 0.68,
1 & 2.2uF 5V

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

POLYESTER
Mullard C280 series
0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 5p
0.15, 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 1000pF and E6 series from 1500pF to
0.047uF

RADIAL LEAD ELECTROLYTIC
63V 0.47 1.0 2.2 4.7 10

each

80
13p

6V)100@3V 16p -

5P
22 33 47 7p

100 13p
220 20p

25V 10 22 33 47
100

59
8P

220 10p
470 15p

1000 23p

WE WIS A L
OUR CUSTOMERS

A MERRY CHRISTMAS
AND A

HAPPY NEW YEAR

CONNECTORS
JACK PLUGS AND SOCKETS

screened unscreened socket
2.5mm 9p 13p 7p
3.5mm 9p 14p 8p
Standard 16p 30p 15P
Stereo 23p 36p 18p

DIN PLUGS AND SOCKETS
plug chassis line

socket socket
2pin 7p 7p 7p
3pin 11p 9p 14p
Spin 180° 11p 10p 14p
5pin 240° 13p 10p 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

STEVENSON
Electronic Components
CHRISTMAS SPECIALS
A range of special offer items valid
during December. All orders placed
for these items must be received
during December.

Murata Ultrasonic Transducers, per pair

PCB etch kit. Contents:
5 assorted sheets Alfac. Pound of Ferric
Chloride. Delo pen. Fibre glass PCB. -H515 325p

Resistor Development Pack.
10 off, each 1/4W value from 4.70 to 1M -&7O 470p

Polyester Development Pack.
5 off, each value from 0.01uF to 2u2. 4-213t7 480p

Texas sockets. Must be in multiples of 100.
8 pin, per 100 750p

14 pin, per 100 900p
16 pin, per 100 1000p

Pack of 10 x NE555 -2-30131. 200p
Pack of 10 x PP3 clips -130p 45p
Pack of 10 crocodile leads (20 clips) -14515" 90p
Pack of 6 x C106D thyristors -2700 220p
Pack of 70 x 1N4148 .-14015 100p

Expo Reliant drill ...66.5p 550p
Expo Titan drill -1-0301i 890p

LEDs, Pack of 10 x 0.2 Red
10 x 0.2 Green
10 x 0.2 Yellow -3500 290p

AY51013P UART
2114 Low Power 300nS
2708 EPROM
SS -2 Breadboaras

325p
450p
590p
990p

PANEL METERS
High quality 2" wide view meters.
Zero adjustment. Back illumination
wiring.
Available in 50 uA, 100 uA, 500 uA,
1 mA, 100 mA, 500 mA, 1A. £4.75 ea.
VU meter similar style. £1.40 ea.

SLIDE POTENTIOMETERS
Good quality 60mm
travel slider with
80mm fixing centres.
Available from 5k - 500K
in log and linear. 55p each.
Suitable black knobs 6p ea. coloured knobs 1Up ea..

-a5013 280p

o the widest ranges of comp is at
e most competitive prices in the U.K. See catalogue for
full details. We welcome callers at our shop in College Rd,

mle from Mon,-SaL.9am,npm (8pm on Weds
Fridays). Special offers always available.
We also provide an express telephone order service.
Orders received before 5pm are shipped same day.
Contact our sales office now with your requirements.
TELEPHONE: 01-464 2951/5770.

Quantity discounts on any mix TTL, CMOS,
74LS and Linear circuits: 100+ 10%, 1000+
15%. Prices VAT inclusive. Please add 30p for
carriage. All prices valid to April 1980.
Official orders welcome.

BARCLAYCARD
hr ACCESS WELCOME

Mail orders to: STEVENSON (Dept PE)

76 College Road, Bromley, Kent BR1 1DE.
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SAVBIT
handy solder
dispenser

Contains 2.3 metres
approx. of 1.22 mm
Ersin Multicore
Savbit Solder.
Savbit increases
life of copper bits
by 10 times.
Size 5 78p

For soldering
fine joints

Two more dispensers to
simplify those smaller jobs.
PC115 provides 6.4 metres
approx. of 0.71 mm solder
for
fine wires, small
components
and printed circuits.
PC115 92p
Or size 19A for kit wiring or
radio and TV repairs.
2.1 metres approx. of
1.22 mm solder.
Size 19A 83p

Handy size Reels & Dispensers
OF THE WORLD'S FINEST CORED SOLDER TO DO

A PROFESSIONAL JOB AT HOME
Ersin Multicore Solder contains 5 cores of non -corrosive flux that instantly cleans heavily
oxidised surfaces and makes fast, reliable soldering easy. No extra flux is required.

handy size reels of SAVBIT,
40/60, 60/40 &

ALU-SQL alloys
These latest Multicore solder reels are

ideal for the toolbox. Popular specifications
cover all general and electrical applications, plus a major
advance in soldering aluminium. Ask for a free copy of 'Hints on
Soldering' containing clear instructions to make every job easy.

Ref. Alloy Diam.
mm.

Length
metres
approx.

Use Price

Size
3

40/60
Tin/Lead

1.6 10.0 For economical general
purpose repairs and
electrical joints. £3.22

Size ALU-SOL 1.6 8.5 For aluminium repairs.
4 Also solders aluminium

to copper, brass etc. £3.22
Size

10
60/40

Tin/Lead
0.7 39.6 For fine wires, small

components and printed
circuits. £3.22

Size
12

SAVBIT 1.2 13.7 For radio, TV and
similar work. Increases
copper -bit life tenfold. £3.22

WIRE
STRIPPER
& CUTTER
Easily adjustable for
most sizes of flex and
cable. Fitted with
extra strong spring for
automatic opening.
Easy grip handles and
handle locking device.
Ref 9
£2.48 inc. VAT.

MULTICORE WICK
for solder removal and desoldering.

Absorbs solder
instantly from
tags, printed
circuits etc.
Only needs
40-50 Watts soldering iron. Quick
and easy to use. Non -corrosive.

Size AB10 £1.29

Sole UK Sales Concessionai es: Prices shown are recommended retail inc. VAT. From Electrical
Bib Hi-Fi Accessories Limited, and Hardware Shops. In difficulty send direct. plus 20p P&P.
Kelsey House, Wood Lane End, Hemel Hempstead, Herts. HP2 4RQ. Prices and specifications subject to change without notice

FM
. 1- . - .

DIQI.c ISW 0:IL
FA i

I "III.] L1 BEST SELECTION -BEST PRICES -BEST SERVICE
25 Brunswick Street, Liverpool 2 Tel: 051-236 0707 (Mail Order)

' 051-227 2535 (All Other Depts)

Accounts Payable  Amounts Byte Book of Computer Musk, Computers for the Physicians Fundamentals of Digital Computers Introductory Experiments In Digital Microprocessor Basks £7.60
Receivable, Poole Borchers £9.95 Morgan 17.00 Office 113.50 17.25 Flectronks VoL I 18.73 Microprogrammed Apl Implementation

Active Filter Cookbook. Lancaster Beginners Glossary and Guide £3.75 Computerisation for Small BUSillen Fortran Programming L6.73 Introductory Experiments In Digital f14.75
£1090 Beginners Basic £7.30 £9.95 Fortran W orkbook £4.73 Electronks VoL 2 L7.75 Mo Memory Data Book 0280

Adoption Info. Processing. SampYon Best of Byte Vol. 1 £.8.45 Computer Qui: Book 1.5.15 Fortran Fundamentals 13.43 Introduction To TRS80 Graphics £3.25 Microprocessor Fneyclopsedia Vol. 2
£675 Bask -a TIM for Secondary Schools Computer Programs That Work In Fun With Computers & Basic L5.45 Instructor's Manual For Fortran 07.43

Advanced Basic, t otin L4.00 14.43 Bmic £2.95 555 Timer 0.5,36 Programming £6.95 9900 Family Systems Design & Data
Algorithms & Data Structure Equals Basic Programming £6.95 Computer Progrems Thet Work In 50 Circuits Using 7400 Series IC's 75p Humming Bask £2.23 Book, I m,l, ill, r £7.95

Programs- Y. rip, 114.00 Basic Primer. II a, & Parsee £6.95 Bask £2.33 Fortran Fundamentals A Short IC °Marne Cookbook £.11.95 1976 US Comp Chess L6.95
Anatomy of a Compiler, Lee £15.00 Computer Music £7.00 Course tags Introduction To Mkroprocessors & NCR Bask Ekcironks £7.15
Apt - An Interactive Apron& Computer Data Directions, 13.98 Game Playing With Bask, Spencer Computing £2.40 NCR Data Communications £7.15

Gilman .5. 11,,,c £9.50 Charging for Computer Service, Computer Rage la board game) L6.95 0.40 Kim I - Users Manual £3.00 NCR Den Processing £6.35
Artificial Intelligence. Ilk lnsion (1200 Bernard /.8.00 Clarcia's Circuit Caw £3.60 Gum Playing Wkb Compunes, First Book Of Kim £7.00 Narcon l- Hardware Notes £1.30
Artist and Computer. I cm itt £3.96 Cheap Video Cookbook. L am:aster Content Addressabk Parallel Spencer £10.20 Linear Control Circuits Data Book. Nascent, l- Seminar Notes £1.50
Art Computer Programming £9.50 S/B £4.30 Processors £11.00 General Ledger. Poole & Borchers L9.93 Tcsas Instruments 1240 Oprorintronics Data Book, ft, as

Vol. I, K nuth £16.45 FMB Chemistry with a Computer. Ca uchon Designing with TIL Integrated Circuits, Getting Involved With Your Own Link 68- An 916800 Linking Londe, Imo- £2.10
Art of Computer Programming L7.93 1 ex's Instrument. L24.80 Computer. `sttlotnon Ism /1.73 Grappel Hem...). L5.30 Osborne Updated Subscriptions

VoL 2, K nut, £16.45 Chess and Computer, Lo s £7.00 Design Of Well Structured Programs, Grating Acquainted With Micros £7.95 link Book Of Bask Style, Nesison Vol. 2I0 5,000,1 £1695
An of Computer Prograniming Chess Skills in Man and Machbre, Alagrc £10.00 Guide To Scamp Programming £4.00 14.75 Vol 319 10,0001 £18.95

VoL 3. K 'unit £16.45 Frey Fl 111.50 Dictionary of Mkrocompudng, Games With A Pocket Caktdatoe £1.75 Linear IC Principles Experiment, Vol 2 & 7 £30.00
Assembles Level Programming Fo Circle Circuit Cellar, Clare. 13.60 Burton £10.00 Gams, Tricks & Punks For A Hand And Projects, I' M. Noll £7.16 Binders 2 & 3 (spec wrokld

Small Computers, XX utter £1176 Cmos Cookbook.Lancasty £7.30 Digital Computer Fundamental, Cakulator £2.49 Math Ekments For Computer Graphks. Foch L5.73
Analysis and Design of Digital Collection of Programming Probinns Boyce L14.25 How To Build A Computer Controlkd Adam, £10.40 Pascal User Manual & Report.

Circuits and Computer Systems
£16.40

and I echniques, Mauer William,
£12.00

DE Dobbs Journal Vol.). I do.
Warren £10.00

Robot, Loot Bourtou £3.93
How To Profit From Your Personal

Microcomputer- Based Design.
Penman £8.00

lenmn/Writh L5.25
Payroll Wkh Cost Accounting.

AM. Inmkmentatim L14.73 Computer Crone. Brom I £12.00 Dinkel IC Emissions & Pin Comp.. I cuts L3,30 Microcomputer Handbook. ',tool Poole Borchers £1100
Accent on Bask 14.95 Computer Data Directory, Staff Connections, BPSO £1.25 How To Progress. Microcomputers L15.96
About Computers £6.95 13.98 Digital IC Equivalents & Pin Barden 6730 Microcomputer Primer. 35.1110 £6.33
Active Filters £6.45 Computer 1 ib/Dream machines. Connections, R PT I 11.25 How You Con Learn To Live With Mierocketronks 13.25
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A Guided Tour of Computer Computer Models of Thought and l'do , Poo. h £3.40 How To Buy & Use Minis & Micros, Boole, L7.50

Programming in Bask L4.16 Longue', ha Shank £17.00 Editor/Assembler Systems for 8080/ W Barden £7.50 Microprocessor Interfacing technique,
A Qukk Look at Bask L4.45 Computer Power and Human Remo, 8085 Based System. Weller £11.96 How To Build A Working Digital /A. 17.95
Apple II Operators Manual L5.30 XX eironhuum £4.76 8080 Programmer Pocket Guide, Computer £4.60 Microprocessor Lexicon. 5, hes £200
Apple It Integer Basic Manual

I RaOon £3.35
Coming, Resource Book Aiello".
Du er & Crahaeld £4.00

',ell, £1.93
80110A Bugbook, Rot, Et Al 17.65

How To Package Your Software L27.50
Horne Computer Revolution, T.11.

Mkroprocessoe System Design,
Klingman £14.00

Apple II Applesoft Extended Bask
Manual, I Raskin £5.73

Computer Science  First Cour,
I-m.30w £13.00

8080 Programming for Logic Design,
1,hourrle L5.95

Nelson 6273
Home Computers: A Beginners

Mieroprocessee Fran Clutn To
System, lack. £7.30

Advanced Biasing., Billing. Inventory, Computer Science Programming in 8080A/8083 Assembler Language Glossary And Guide. 51 Miller 14.95 Mind Apprance, Lou, £1.75
Investments. Peyton £26.93 Fortran IV. Fors, the £7.80 Programming. Les enthal £6.93 Hobby Computers Are Here 13.95 Modern Operational Circuit Design.

An Introduction to Your New Pet £1.00 Computes/Science Projects and 8080/8085 Software Design £7.65 Incredible Secret Money Mathis+, Smith £18.60
Bar Code Loader, Budnick L1.60 Study problems, For, the L11.73 110110 Machine Language Programming I am:aster 14,73 Mondeb M6800 Monitor/Debugger,
nay, 55 arm,' £3.60 Concurrent Pascal Compiler. For Beginners. R %Anne, L5.10 Interface Circuits Data Book, Texas Pew, L3.50
Basic A Hands On Method. Peckham

£6.30
I laromann Ed. £6.40

Conference Proceedings of the 1st
8080/8085 Based Computers, W.J.Imo

Weller £11.96
£2.90

Introductiort To Artificial Intelligence,
Microcomputers At A Glance £6.45
Miero/ConsPoter Ininfruhrg With

Basic and the Personal Computer,
Du 3er Cruchtield 110.00

West Coast Computer Fair.
Warren hi £9.36

8080 Mkrocomputer Esperknent,
Rosen 110.25

Jackson £14.10
Introduction To Computer

The 8253 PPI Chip, GolOsBorough &
Ron, £00.00
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Calculator Chips
as Logic Devices

P.A. Birnie

POCKET
calculators have now become a familiar part of life

to most people and their price has dropped to a very low
level-£4 for a standard 4 function machine being about
average. This acceptance of calculators has not, surprisingly,
extended to the most important part of the machine-the
calculator chip itself which has been totally ignored by con-
structors as a very versatile and cheap device capable of
performing a wide range of functions. A typical example is the
General Instruments C680 series calculator chips. typified by
the C-683, an 8 digit 4 function plus percent device which costs
only £3.00 (one off) and with the addition of a few components
will perform 8 digit up/down count with display decode and
drive and other functions normally found in more expensive
devices. The C-683 also operates on a nominal 9 volt supply
making it CMOS compatible.

CALCULATOR OPERATION
For those unfamiliar with calculator operation. it is essential

that the method of keying in information and display driving
is thoroughly understood. Due to the requirement to limit the
number of pins on the packages of calculator chips. it is essential
that multiplex techniques are used and the "standard" display

DI

D2

D3

-LL1 -LIJ -L'I

I
*--i ' *-1 2 *-1 3

N
t

D2 D3 D4

Ka

Kb

EACH BOX
REPRESENTS PUSH
TO MAKE SWITCH

Fig. 1. Multiplexed keyboard system
multiplexing method is without exception adopted. The chip
outputs seven segment drives and 9 digit drives plus a decimal
point "segment" drive with one digit of the display having its
digit driver enabled for a short period (a few hundred micro-
seconds) and the segment drives then turn on the appropriate
segments for that particular digit. Then the next digit of the
display has its digit driver enabled for a similar period, segment
drives as required for this digit being applied. Thus each digit
driver is enabled in turn and it should be clear that if. say, all
segments "a" in each display are commoned to a segment drive

output (and b, c g), then by controlling the seven segment
drive outputs and the nine digit drive outputs, the nine digit
display can be operated using only 16 connections. The
alternative approach where each segment is driven continuously
requires 63 connections for the segments plus one for the
common return.

KEYBOARD
Turning now to the keyboard, for a basic calculator, keys

0-9, + - x %  = C/CE are needed, 18 in all and these
could be individually wired to the calculator chip. Instead of
this, the keyboard itself is operated in a multiplexed mode as
illustrated in Fig. 1. For simplicity, an eight digit keyboard is

DI 02 D3 Dc 05 D6 07 DB

Fig. 2. Key matrix for the C-683
D9

shown, although in practice many keys are interconnected in
this type of matrix to reduce interconnections to a minimum.
If we have four waveforms D1, D2, D3, D4 as shown and these
are applied to the key matrix, then when say button 2 is

depressed, the D3 waveform will appear at Kb. By simple
gating, it would be possible to tell that button 2 was the one
that was depressed as only this button will produce the 'high'
pulse at this time i.e. in phase with D2. If the key matrix for
the C-683 is studied (Fig. 2), then it can be seen that the number
of wires from keyboard to chip is reduced from 19 to 12. Now
comes the clever trick-the display drive circuitry produces
digit drive waveforms, nine in all to enable, one at a time, the
display digits. If these are applied to the Dl -D9 keyboard
connections then the keyboard only needs a further three
connections to the chip.

DISPLAY
SEGMENTS

Fig. 3. Keyboard and display drive connections
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Internal circuitry as before can detect which key has been
depressed by detecting the phase of the signal received on one
of the three keyboard "row" outputs. Thus in Fig. 3, a block
diagram shows the keyboard and display drive connections
required and by referring to Fig. 4, the pin -out diagram for the
C-683, the purpose of most of the pins on the i.c. can be seen.
Other pins are an oscillator enable pin, pin 14 which is tied to
ground by a 470k resistor for normal operation and supply and
ground connections. In the GI calculator chip range, all the
chips in the family have common keyboard and display pinout
for ease of printed circuit board stocking by the calculator
manufacturer. More complex calculators such as the C-596 15
function scientific use the spare pins (9, 10, 11) to extend the
keyboard to more rows, giving a greatly increased number of
functions.

TOP VIEW

SEGMENT D C

SEGMENT E C

SEGMENT F C

SEGMENT 0 C

NC C

KP C

KG C

KN C

NC C

DO NOT CONNECT C

NC C

5,00 C

EX T OSC IN C

OSC ENABLE

NOTE.
THE OSCILLATOR IS ENABLED BY CONNECTING A 470K
110% RESISTOR FROM VG° TO PIN 14

Fig. 4. Pin -out diagram for the C-683
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CIRCUIT FUNCTIONS
Now that the theory of operation of the calculator chip has

been established, it is necessary to investigate how, in practice,
it can be made to perform a circuit function. Let us assume that
we want to perform simple addition of a pulse stream, with the
ability to count up or down. Some intelligent probing round the
chip reveals that to perform multiple addition, the operations
+ 1 = need to be performed each time a pulse is to be added
to the total in the calculator chip registers. Normally this would
be performed by key depressions but when the chip is performing

IC3
CD4011

3 12

13

PULSES
TO BE
COUNTED 15

2

R1

2rt

7

R2

_FL

DIGIT DIGIT
3

Ro CDG017

ICI
CLOCK

01011

EN

DIGIT
9

1C2 CDC011

5
10

220k

0Hz it
03 04
+ -

01 D2

10

R3

22k

2M2 150n

Fig. 5. Circuit to simulate key depression

11 KO

3 KN

0

.1.

.4.

's'

n

INPUT
PULSE

'RESET)
_IL_

CLOCK _11=1
Fig. 6. Output waveforms of Fig. 5

an "in -circuit" function, it is obviously necessary to use logic
to simulate switch closures. The circuit shown in Fig. 5 can be
used to generate the necessary waveforms in the following
manner. The fully decoded decade counter CD4017 is clocked
by a free -running oscillator with a period of about 50 ms and
by connecting the 9th output of the counter to the clock inhibit
input (pin 13), the counter will normally be in the halted state
with output 9 high and all other outputs low. If a short positive
going pulse is now applied to the reset pin, the counter will be
reset and immediately start to count up to 9 again. Fig. 6 shows
the waveforms associated with this device. Outputs 1, 3 and 5
are now used to simulate keyboard operations +, 1 and =

calculator chip expects to see its D3 signal connected to Ko
and this is performed by NANDing D3 with the digit I output
(pin 2) of IC I, and using part of IC3 to OR this signal into the
Ko input of the calculator chip. Similarly D1 is NANDed with
digit 3 and fed to the Kn input after inversion by part of IC3,
and D2 is NANDed with digit 5 and OR'd to the Ko input.
Alternative digit outputs from the decade counter must be used
to simulate the gap between pressing keys and the frequency of
the drive oscillator must be such as to allow the calculator chip
time to perform its keyboard input validation function and
arithmetic operations before the next signal is input. The use of
an oscillator period of 50 ms or greater appears satisfactory for
addition and subtraction but longer periods of about 200 ms are
necessary for multiplication and division. In the basic circuit
shown in Fig. 5, S I allows either D3 or D4 to be the first signal
connected to Ko, D3 causing an addition to take place and D4
a subtraction. The resistors R 1 to R3 are necessary to act as
pull -down elements on the calculator chip digit drive leads since
these are open drain outputs which can source current, but do
not actually switch a logical level.

LEA 72]

UP/DOWN COUNTER
Using the circuit shown in Fig. 5, an up/down counter of up

to 8 digits can be constructed and with the addition of a display
and a few associated components, (Fig. 7) a four digit counter
display module can be made at very low cost.

The addition of other components can allow the multiplication
and division functions of the C-683 to be used, but this does
introduce some complications as it is necessary to input the
numbers, not as say binary but as a 1 out of 10. This can be
done by using some decoder chips and an outline circuit is
shown in Fig. 8. The CD4067 is a 16:1 multiplexer which is
used here to select digit drive outputs from the calculator chip
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C - 683
DIGIT 1
OUTPUT

DISPLAY
HP5082-7414
OR SIMILAR

10k

ONE OF
FOUR

C-683 SEGMENT OUTPUTS

a b DIGIT f A 9

12 11 10 9 8 7

2 3 4 5 6

DIGIT DIGIT DIGIT
3 DP 4

BC107

8a3k3

teeeei

Fig. 7. Circuit diagram of a four digit counter display

according to the binary address applied. Thus for a binary
address 0101, digit drive D5 is routed to the Kn input on the
C-683; causing a "5" to be entered into the calculator chip-since
0101 represents 5 in 8421-b.c.d. code, the circuit clearly enters
our "A" number. The next operation involves the digit 3 output
of the CD4017, this being gated with D5 and then routed to
the Ko input of the calculator chip causing the function multiply
to be performed. If D6 was routed, divide would be performed.
When the digit 5 output of the CD4017 occurs, it causes the
quad 2:1 data selector-CD4019, to select the "other" input
number and this is applied in b.c.d. form to the 16:1 multiplexer
as before to cause the second number to be input to the

DIGIT
DRIVES
FROM
C-683

D

09

22k

004067

22k

22k

DIGIT DRIVE
FROM C-683

D2 05
22k

6-j\N4A.

C04019

SELECT
INPUT

DI 03 05 D7

CD4017

TWO -BCD NUMBERS TO OSCILLATOR -NOTE
BE MULTIPLIED

Fig. 8. Outline circuit for multiplication and division

calculator. Finally digit 7 output from the CD4017 is used to
gate D2 from the C-683 into Ko on the same chip, causing the
equals function to be performed and the answer to be displayed.

The description so far given illustrates only simple applications
and with a little thought, circuitry can be constructed to say
accumulate pulses over a period of time, divide the total by a
fixed factor and then cancel the display to allow the process
to be performed again.

KN

C-683

KO

MEE

RESET MULTIPLY
_FL_ COMMAND

Organisers: Please send details of exhibitions, club open
days and other events to Mike Abbott at least six weeks in
advance. Inclusion will be subject to space etc.

BEX (Business Equipment Exhibition) Feb. 6-7. Queens Hall, Leeds. K
BEX Feb. 20-21. Pavilion, Bournemouth. K
IEA/Electrex Feb. 25-29. National Exhibition Centre, Birmingham. I
Viewdata March 26-28. Wembley Conference Centre, London. 0
Computer -Aided Design (conference & exhibition) March 31 -April 2.
Metropole, Brighton. Details: CAD 80/0483-31261
Seminex April 14-18. Dept. Physics, Imperial College, London. Hl
Communications 80 April 14-18. National Exhibition Centre. I
Electronic Test & Measuring Information April 22-24. Wythenshaw
Forum, Manchester. T
International Conference On The Electronic Office April 22-25. Lon-
don Penta Hotel. Organised principally by the Institute of Electronics
& Radio Engineers. 99 Gower St., London WC 1E 6AZ
North Midlands Mobile Rally April 27. Drayton Manor Pam
Tamworth, Staffs. Details: Norman Gutteridge, 68 Max Rd., Quinton,
Birmingham.
All -Electronics Show April 29 -May 1. Grosvenor House, London. E
The Mersey Micro Show April 30 -May 2. Adelphi Hotel, Liverpool. 0
Compec Europe May 6-8. Centre International Rogier, Brussels. L
Great British Electronics Bazaar June 20-22. Alexandra Palace. Many
improved features this year, to enhance the unique atmosphere of the
"Ally Pally". There will be free "bring-and-buy" sales for all visitors. E

Intel Fair June 24. Wembley Conference Centre, London. U
Tempcon July 1-3. Wembley Conference Centre. Exhibition devoted to
temperature control & measurement. T
Transducer July 1-3. Wembley Conference Centre. T
The 1980 Microcomputer Show July 10-12. Royal Lancaster Hotel,
London. 0

E Evan Steadman, 34-36 High st., Saffron Walden, Essex. f 0799
22612

HI Seminex Ltd., 79 High st., Tunbridge Wells, Kent, TN1 1XZ. (
0892 39664/5

I Industrial Trade Fairs, Radcliffe Ho., Blenheim Court, Solihull, W.
Midlands B91 2BG. ( 021-705 6707

K Douglas Temple Studios, 1046 Old Christchurch Rd., Bourne-
mouth, Dorset BH1 1LR. ( 020 20533

L Iliffe Promotions, Dorset Ho., Stamford St.. London SE1 9LU.
f 01-261 8437/8

O Online Conferences, Cleveland Rd., Uxbridge, Middx. UB8 2DD.
ir '0895 39262

T Trident International Exhibitions, Abbey Mead Ho., 23a Plymouth
Rd., Tavistock, Devon PL19 8AU. ( 0822 4671

U Brian Crank Associates, 58 London Rd.. Southborough, Kent.
( 0892-31812 38414

News Briefs
ON THE BUTTON
BA has just awarded a £16M contract for the high power u.h.f. trans-I

mitters needed to launch ITV's fourth channel in November 1982.
Divided, roughly equally, between Marconi and Pye, the contract

covers the supply and installation of equipment necessary to transmit to
80 per cent of the entire population at the inauguration date of the new
channel.

The fourth channel will be the first programme service to open in the
UK where virtually all viewers already have receivers and aerials for a
new entertainment dimension at no extra cost. A little initial aggrava-
tion in band searching will be inevitable but at last that unused button
will have meaning.
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Simply ahead . .
ILPS NEW GENERATION OF HIGH

I.L.P. modular units comprise
five power amplifiers,
pre -amp which is
compatible with the
whole range, and the
necessary power
supply units. The
amplifiers are housed
and sealed within
heatsinks all of which
will stand up to
prolonged working
under maximum
operating conditions.

With I.L.P. performance standards and
quality already so well established,

any advances in I.L.P. design are
bound to be of outstanding importance

- and this is exactly what we
have achieved in our new

generation of modular
units. I.L.P. professional
design principles remain

- the completely
adequate heatsinks,

protected sealed circuitry,
rugged construction

and excellent performance.
These have stood the

test of time far longer
than normally
expected from

ordinary commercial
modules. So we have

concentrated on
improvements whereby our

products will meet even
more stringent demands

such, for example, as
those revealed by vastly

improved pick-ups, tuners,
loudspeakers, etc., all of

which can prove merciless to
an indifferent amplifier system.

I.L.P. modules are for laboratory and
other specialised applications too.

PRODUCTS OF THE WORLD'S FOREMOST SPECIALISTS
IN ELECTRONIC MODULAR DESIGN
ALSO AVAILABLE FROM SELECTED STOCKISTS
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and staying there
PERFORMANCE MODULAR UNITS
HY5 PRE -AMPLIFIER

VALUES OF COMPONENTS FOR CONNECTING TO HY5
Volume - 10K n log.
Bass/Treble - 100K .r linear. Balance - 5K _rm. linear.

The HY5 pre -amp is compatible with
all I.L.P. amplifiers and P.S.U.'s. It is

contained within a single pack 50 x
40 x 15 mm. and provides multi-
function equalisation for Magnetic/
Ceramic/Tuner/Mic and Aux (Tape)
inputs, all with high overload margins.
Active tone control circuits; 500 mV
out. Distortion at 1 K H z -0.01%.
Special strips are provided for connec-
ting external pots and switching
systems as required. Two HY5's
connect easily in stereo. With easy to
follow instructions.

£4.64 + 74p VAT

THE POWER AMPLIFIERS

.-

Oot

F 11(Fix
LOAD 841.0N ALL
EXCEPT HY400ATArt. /

START OF WAVE /
FORMCUPPING/8

a.

5 10 20 50
OUTPUT POWER PIPITS RAL5

100 250

THE POWER SUPPLY UNITS

I.L.P. Power Supply Units are
designed specifically for use
with our power amplifiers and
are in two basic forms - one
with circuit panel mounted on
conventionally styled trans-
former, the other with toroidal
transformer, having half the
weight and height of con-
ventional laminated types.

Model
Out p
Powerut
R.M.S.

Dis-
tortion
Typical
at 1K Hz

Minimum
Signal/
Noise
Ratio

Power
Supply
Voltage

Size
in mm

Weight
in gms

Price +
V.A.T.

HY30 15 W 0.02% 80dB -20 -0-+20 105x50x25 155 £6.34
into 8 S-2, +95P

HY50 30 W 0.02% 90dB -25 -0 +25 105x50x25 155 £7.24
into 8 C2 +£1.09

HY120 60 W 0.01% 100dB -35 -0-+35 114x50x85 575 £15.20
into 8 2 + £2.28

HY200 120 W 0.01% 100dB -45 -0-+45 114x50x85 575 £18.44
into 8 2 +£2.77

HY400 240 W 0.01% 100dB -45 -0-+45 114x 100x85 1.15Kg £27.68
into 4 2 + £4.15

Load impedance - all models 4 - 16.f1
Input sensitivity - all models 500 mV
Input impedance - all models 100K -n -
Frequency response - all models 10Hz - 45Hz - 3dB

PSU 30 ± 15V at 100ma to drive up to
five HY5 pre -amps £4.50 + £0.68 VAT

PSU 36 for 1 or 2 HY30's £8.10 + £1.22 VAT
PSU 50 for 1 or 2 HY50's £8.10 + £1.22 VAT
PSU 70 with toroidal transformer for 1 or

2 HY120's £13.61 +£2.04 VAT
PSU 90 with toroidal transformer for

1 HY200 £13.61 + £2.04 VAT
PSU180 with toroidal transformer for

1 HY400 or 2 x HY200
£23.02 + £3.45 VAT

* ALL U.K. ORDERS DESPATCHED POST PAID
HOW TO ORDER, USING FREEPOST SYSTEM
Simply fill in order coupon with payment or
credit card instructions. Post to address as
below but do not stamp envelope - we pay
postage on all letters sent to us by readers of
this journal.

ELECTRONICS LTD.
FREEPOST 2 Graham Bell House, Roper Close,
Canterbury, Kent CT2 7EP.
Tele hoviiiiii(0227) 54778 Telex 965780

r
Please supply

NO QUIBBLE
5 YEAR GUARANTEE

7 -DAY DESPATCH ON
ALL ORDERS

INTEGRAL
HEATSINKS

BRITISH DESIGN AND
MANUFACTURE

FREEPOST SERVICE
--oie below

Total purchase price £

I enclose Chequer] Postal Orders El International Money Order II

Please debit my Account/Barclaycard Account No.

NAME

A DDR ESS

I Signature

MN MN MI MO Ell MI Mil INN MIL
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TRANSFORMERS
30 VOLT RANGE

Pri 220/240 sec 0-12 15 20 24 30V
Voltages available 3. 4. 5. 6. 8 9. 10.
12, 15. 18. 20. 24. 30V or 12V -0-12V
and 15V -0-15V.
Ref Amps Pr, e
112 05 2.90

79 1 0 3.93
3 2 0 6.35

20 3 0 6.82
21 4 0 8.79
51 5 0 10.86

117 6 0 12.29
88 8 0 16.45
89 10 0 18.89
90 12 0 21.09
91 15 0 2448
92 20 0 32.40

P&P
0 90
1 10

1 10
131
1 31
1 52
1 67
1 89
1 89
2 24
2 39
0.A.

CONTINUOUS
RATINGS
+ VAT 1 5%

50 VOLT RANGE
Ps 220/240V Sec 0-20-25-33-40-
50V Voltages available 5 7. 8. 10. 13,
15. 17. 20, 33, 40 or 20V -0-20V and
25V -0-25V
Ref Amps

02 05 375
03 1 0 4.57
04 2 0 7.88
05 3 0 9.42
06 4 0 12.82
07 6 0 16.37
18 8 0 22.29
19 10 0 27.48
09 12 0 31.79

P&P
0 90

1 10
1 31
1 52
1 73
1 89
2.39
O.A.
0 A

60 VOLT RANGE
Pri 220/240V Sec 0-24-30-
48-60V. Voltages available 6,
10, 12, 16, 18, 20. 24. 30.
40, 48, 60 or 24V -0-24V or 3
0-30v.
Ref Amps Price
124 0-5 4.27
126 1-0 6.50
127 20 8.36
125 3.0 12.10
123 40 13.77
40 5.0 17.42

120 6 0 19.87
121 8 0 27.92
122 10.0 32.51
189 12 0 37.47

40-
8,

36,
ov-

&P
10
10
31

1 31
2 12
1 89
2 12
0.A.
O.A.
0.A.

Ref

12 OR 24V OR 12-0-12V
Pri 220-240 volts
Amps

12V 24V Price P&P Ref

AUTO TRANSFORMERS

VA (Watts) C P&P
111
213

71

05
1 0
2

025
0 5

1

242
2.90
3.86

0 52
0 90
0 90

113

34

15

75

0.115-210-240
0-115-210-240

2.730.81
4411 10

18 4 2 4.46 1 10 4 150 0.115-200-220-240 5.70 I 10

85 5 2 5 6.16 1 10 57 500 0-115-200-220-240 12 Of 197
70 6 3 6.99 1 10 84 1000 0-115.200-220-240 20 84 239

108 8 4 8.16 1 31 93 1500 0-115-200.220-240 25 41 0A.
72

116
10
12

5
6

8.93
9.89

1 31
1 52 95 2000 0-115-200-220-240 3831 Oa,

17 16 8 11.79 1 52 73 3000 0-115.200-220-240 8513 OA.

115 20 10 15.38 2 39 BOS 4000 0-10-I15.200-220.24084.55 OA
187 30 15 19.72 2 39 573 5000 0-10.115.200-220-2400645 0.A.
226 60 30 40.41 0.A.

Bridge Rectifiers
100V 25A 12.10
200V 4A .45
400V 4A .85
400V 6A £1.25
500V PM7A6 12A £2.85

P & P 17p VAT 15%

20,000 ohm/V Multkneter
mirror. Scale ranges AC/DC to
1000V DC current to 250ma.

Resistance to 3 M Ohms
5"x3ix11. £14.36., P.&P.
f1 00. VAT 15%.

AVO TEST METERS
AVO 8 MK5 £91.60
AVO 71 £38.00
AVO 73 £50.78
AVO MM5 minor (35-95
Wee Megger £7628
TT169 in circuit transistor tester £41.53
EM272 316K0 -Volts f59.130 
DA116 digital £110.90
BM7 Megger £53.76
Clamp Meter to 3004 £5460
All Avos Madders and accessories available
P&P E 1 32 15% VAT

High Quality Amplifier Modules
IOW IAL301 £3.75
25W 141601 C4.95
35W 141801 07.79
50W (AL120) £11.95

125W (AL250) 08.74
F M Tuner -4 push buttons C23.030
Pre -Amps & Power Supplies
available. P&P 40p. VAT 15%

P.W. Purbeck osciloscope
transformer 250-0-250V
6.9V:12 9V f7.51. P.& P. El 04.

MAINS ISOLATORS (SCREENED)
PM 120/240 Sec 120/240V CT

Ref VA Price P & P
'07 20 4.84 0.91
149 60 7.37 1 10
150 100 8.38 1,31
151 200 12.28 1.31
152 250 14.61 1-73
153 350 18.07 2 12
154 500 22.52 2 47
155 750 3203 O.A.
156 1000 40.92 0.A.
157 1500 56.52 O.A.
158 2000 67.99 0.A.
159 3000 95.33 O.A.
Pri 0-220-240V Sec 115 or 240V
State sec. volts required

20
75

150
200
250
500

1000
1500
2000

CASED AUTO TRANSFORMERS
240V cable in 115V USA flat pin outlet

Price P & P Ref
Lin 1.03 56W
8.50 1 31 64W

11-00 1 31 4W
1202 1 67 65W
1255 1 67 69W
20.13 1-89 67W
30.67 2 65 84W

O.A. 93W
04.97 0.A. 95W
33.02

1

1

1

TRANSFORMERS
Ref
30 -Isolator 240V:240V
62 -Isolator 240V:240V

END OF LINE OFFERS
P P

200VA £4.54 Cl 04
250VA £5.82 E1 04

M616 - 0-240V: Screen 1) 13-0-13 1 A. 2) 12V 150ma
£2.10 60p

M489 - 0-240V: 1400V . I 50ma, 6 3V w 4A
£5.50 El 04

M708 - 6K to 31(0 matching transformer 5W
90p 40p

M679 - 120V x 2; 36V 1 6A £3.00 78p
M865 - 100V Line to 40 10 watts £1.90 60p
M973 - 100V Line to 80 40 watts £2.90 60p
M1015 -'Choke 8A 5mH 150A Surge £1.50 45p
M1020 - 0-240V 12-0-12V 50ma 151,41p
M1126 - 120/240V: 9-0-9V 1A ET .79 / 1 p

M1130 - 0-240 4500V a 10ma --£4.88 El 08
M1165 -0-115-240V: 14V 50ma 75p 30p

0-240V 9V 3Amp £2.20 60p
Metal Oxide Resistors 1W 5% TR4 (Electrosil)
3900/470C1/5100/5600/8200/1K/1K1/1K2
1K6/1K8/2K/2K4/3K/16K/201022K/24K/47K/82K/
10010110K/120K/130K/180K/220K/270K/300K
£1.50/100, VAT.

Antex Soldering Irons 15W, 25W £4.58
Safety Stand £1.75 P & P 52o each

U4315 Budget Meter
20Kv/0 Ranges to 1000V. 2 5A AC/DC
500K Res. In steel case £15.811 P&P 1.32

SPECIAL OFFER Muttlmeter 120KM/1V with
combined audio/I.F. test oscillator at 1KHz.
and 465 KHZ. AC/DC to 1000 volts. DC
current to 500 MA resistance to 1K0 size
160 x 97 x 40min f1360. P&P E1.00, VAT 15%

SpNt Bobbin Type -0 12 15 20 24 30V,
Ref 009 - 1 Amp E2813. P. & P. E1 10.
Ref 010 - 2 Amp £4.65. P. & P. El 10 open
frame fixing. Other split bobbin types available.

NEW RANGE TRANSFORMERS
2 windings - 0-36V-48V/36V-0-36V
48V -0-48V 72V or 96V.
Amps Ref Price P.& P.
0 5 430 4.88 0-76
1 0 431 8.12 0 99
20 432 13.35 1 31
30 433 16.17 1 40
4 0 434 20.65 2.11
5 0 435 29.30 247
6.0 436 36.69 0.A.
8.0 437 40.03 0.A.

1V
0-C Tep5 17.1487r7.111/1

171 500mA 2.30 0 52
172 IA 3.28 0 92
173 2A 3.95 0.90
174 3A 4.13 0 99
175 4A 6.30 1 10

MAINS ELIMINATOR
Fits Into a I 3A ski 3-6-9.12V mulnplug out-
let 300ma £4.60 P&P 55p. VAT 15%.

ELECTRONIC CONSTRUCTION KIT
Home electronics teacher. Start simply and
progress to a TRF radio or electronic organ. No
soldering. All parts included in presentation box.
Full instructions and clear diagrams.

Price 111.29 P&P E1.10. VAT 15%

PANEL METERS
43mm 43nm 82mm 78mm

0 50MA 6.20 0 50pA
0 600gA 5.95 0 50

auA0 lmA 5.95
0 30V 5.95 0 30V
VU ind. Panel 48mm 45mm
VU ind. Edge 54 14n,n,
750pA F S 0 2.60
Carriage 76p. VAT 15%

Send 15p for Catalogue
Prices correct 31/10/79

6.70
6.70
6.70
6.70
240

SCREENED MINIATURES
R I A Volts P&P

238 200 3-0-3 2433 0 63
212 IA. 1A 0-6 0-6 3.14 090

13 100 9-0-9 2.35 0.44
235 330.330 0-9.0-9 2.19 0.44
207 500.500 0-8-9.0-8-9 3.05 0.85
208 IA. IA 0-8-9.0-8-9 3.88 0-90
236 200.200 0-15.0-15 2.19 0.44
214 300 300 0-20, 0-20 3.08 0-90
221 700(DC) 20-12-0-12-20 3.75 0.90
206 IA. 18 0 15 20 0 15-20 5.09 1 10
203 500.500 0-15-27-0-15-27 4.39 1 10
204 1A. lA 0-15-27-0-15-27 644 1 10
239 50 12-0.12 2.88 043

Barrie Electronics Ltd.
3, T/45 MINORIGS, LONDON EC3N 1BJ

TELEPHONE: 01-488 3316/7/8
NEAREST TUBE STATIONS At DGATE & LIVERPOOL S

DISPLAY LIGHTING KITS
Each unit has 4 channels (rated at 1KW at
240V per channel) which switch lamps to
provide sequencing effects, controlled manually
or by an optional opto-isolated audio input.
OL1000K
This kit features a bi-
directional sequence, speed of
sequence and frequency of
direction change being
variable by means of poten-
tiometers. Incorporates
master dimming con-
trol. £14.60
OLZ1000K
A lower cost version of the
above, featuring unidirectional
channel sequence with speed
variable by means of a preset
pot. Outputs switched only at
mains zero crossing points to
reduce radio interference to
minimum. £8.00
0.tional Opto Input

MINI KITS
These KITS form useful subsystems which may
be incorporated into larger designs or used
alone. Kits Include PCB short instructions and
all components.

TEMPERATURE CONTROLLER/THERMOSTAT
Uses LM3911 IC to sense temperature (80°C
max.) and triac to switch heater. PCB (4 cm.sq.)
potentiometer, plus all other components in-
cluded with instructions.
500W £3.20 1KW £3.50

SOLID STATE RELAY
Ideal for switching motors, lights, heaters etc.
from logic. Opto isolated with zero voltage
switching. Supplied without triac. Select the
required triac from our range. £2.60

RATI/DOT DISPLAY
Displays an analogue voltage on a linear 10 -
element LED display as a bar or single dot. Ideal
for thermometers, level indictors etc. May be
stacked to obtain 20 to 100 element displays.
Requires 5-20V supply. 4.75

BURST FIRE/PROPORTIONAL TEMPERATURE CONTROLLER
Based on the TDA1024 Zero Voltage Switch
this kit contains all the components required to
make a "burst fire" power controller or a

"proportional temperature" controller enabling
the temperature of an enclosure to be main-
tained to within 0.5°C.
1.5KW £15.25 3KW t15-1155

IIMICIAMCM81

VISA

DIGITAL VOLTMETER,
THERMOMETER KIT

Based on the ICL 7106.
This Kit contains a PCB,
resistors, presets,
capacitors, diodes, IC and
0.5" liquid crystal display.
Components are alio in-
cluded to enable the basic
DVM kit to be modified to a
Digital Thermometer using

a single diode as the sensor. Requires a 3mA
9V supply. (PP3 battery) £20.75

LEDs
0.1" Red 9p
0.2"
Red 9p
Green 12p
Yellow 12p
Square Red
5x2.5

9mm 20p
SPECIAL
OFFER
25 off 0.2"
Red £1.50
Green £2.00
Yellow £2.00

DISPLAYS

DL727 0.5" 2 -digit
£1.50

display
CA
DL304 (pin compatible with
DL704( 0.3' CC Red 70p
DL847/DL850 (pin compati-
ble with DL747/750) 0.8"
CA/CC
LIQUID CRYSTAL

£1.80

DISPLAY 0.5" 34. digit 40
pin ail. £8.10
SPECIAL
IL74 Opto Isolator 45p

TRIACS
400V Plastic Case (Texas)

3A 49p 16A 100p
8A 57p 20A

12A 70p 25A 1165p90p

86A with togebr 110p
isolated 82p

Diac 1

INTEGRATED CIRCUITS
555 Timer 21p

AY -5-1224 Clock
741 Op. Amp

£2.60 Illritt
AY -5-1230 Clock/rimer £4.50
AY -3-1270 Thermometer Controller £8.60
ICL7106 D.V.M. (LC.D. Drivel £7.50
TDA1024 Zero Voltage Switch £1.30
LM3911 Thermometer £1.20
LM3914 Dot/bar Driver £2.60
M M57160 (steel Timer E5.95
55668 Touchdimmer £2.80
S9263 Touchswitch 16 way £4.85
ZN1034E Timer £1.80
All ICs supplied with data and circu,t,
Data Sheets only Bp

All components b and new and to
specification. Add VAT'. AT CURRENT
RATE TO ABOVE PRICES PLUS 30p
P.8. P. Mail Order - Callers welcome by ap-
pointment.

T.K. ELECTRONICS (PE) 106 Studley Grange Road, London W721% Tel 01 579 9794

PROGRESSIVE RADIO 31, IDE, LIVERPOOL L2 2DY
SEMICONDUCTORS. C1060 400V 2.5A SCEL.a0p. T8A800 50p. 741 8 PIN 22p. NE555 24p. LM3400 40p.
723 14 PI DI 1451) P N3055 313p. 1N4005 10 FOR 35p. 8D238 21p.
BD438 . MPU131 P.0 . 200mA, 375M/W 15p eac
MINIA MAINS INSFORMERS. ALL 240VAC PRI. ARV. 8-0-6 100mA, 9-0-9 75mA, 12-0-12 50mA
all 75p each. f1.10p. 0-6V-0- n 80mA 11.30p.
PULSE TRANSFORMERS. 1:1 (GPO min. P. C. mounting lop.
MINIATURE SOLID STATE BUZZERS. 33X17X15MM. output at 3 feet 70db. only 15mA drain, 4 voltages
available, 8-9-12 or 14VDC1110p each.
LOUD BU221111. 6-12 vorts Pp. GPO type adjustable borne 6-12 volts 27p.
POCKET MUL17METIIR. MODEL MIN 2.000 ohms per volt, 1,000 volts AC/DC, 100mA DC current, 2
resistance ranges to 1 mag. [BMW
SOLDER SUCKER. High suction /teflon nozzle. 14.11Ip.
MURATA TRANSDUCERS. 40KHK, REC/SENDER MOO pair.
MOTORS. 3V model type titp. 12V model 5 pole /Sp. Replacement 12VDC 8 track motors Sip. Ex. equip 5-7 volt
cassette motors 70p. Low rev. mains motor 240VAC motor with gearbox 24. RPM 7Sp.
AMPNINOL COAX CONNECTORS. Plugs 47p, Sockets 42p, Elbowell0p, Reducers 13p.
TELEVISION OUTLET BOXES. Wall mounting) single 40p, double 71p, .lached double Sip, low loss in line
splitter 1 in 2 out !Sp.
SPECIAL STEREO HEA . 8 ohms, adjustable. standard stereo plug only (2.1111p.
INTERCOM UNITS than be used as baby alarm) supplied with approx. 60' cable, call button, 2 way E5.211 pair, 3
way 17.21p. WIRELESS INTERCOM, 2 units both operate on 240VAC and mains connected. AM frequency
180101, /21.115p.
MINIATURE TIE PIN MICROPHONE. Omni. 1K Imp., uses deaf aid banally (supplied) E4.95p. LOW COST
CONDENSER MIKE. Stick type, Omni, 800 ohms. on/off switch, standard jack plug only [2.954. EM507

MICROPHONE. Highly polished metal stick mike, unl directional, 600 ohms. 30-18KHL., on/off
switch only 17 Wp. DYNAMIC STICK MIKE. CARDIOD, dual imp., 800 ohms or 20K, 70-15K He.. attract.** black
metal case only C7.7119.
PUSUC ADDRESS HORN SPEAKERS. Suitable for outdoor use. 5' round 8 warts. 8 ohms, adjustable bracket
14.1111p, EV 16 watts 8 ohms adjustable bracket C121p.
SPECIAL OFFER TAPE HEAD DEMAGNETISER, 240VAC with curved probe only 12.111p.
Cash with order please, official orders welcome from schools etc., please add 30p post and packing. VAT inclusive.
SAE for lawn illustrated stock list ALL ORDERS DESPATCHED BY RETURN POST

Amplifiers from HiAmp. All fully short circuit and open circuit protected
with thermal limiting. Making these amplifiers indestructable from
stress other than incorrect supply voltage.
1) £5.19 10 watts into 4 ohm .1% distortion max.

30Hz -80KHz, supply voltage ± 18v.
2) £6.79 20 watts into 4 ohm .1% distortion max.

30Hz-80KHz, supply voltage ± 22v.
3) £15.79 50 watts into 4 ohm .1% distortion max.

30Hz-80KHz, supply voltage ± 22v.
4) £23.32 100 watts into 4 ohm .1% distortion max,

30Hz:80KHz, supply voltage ± 32v.
All prices include P. P.
Make your own keyboards -M L-3 the reccapable switch.
ML -3 individual keyboard switch with reccapable top
allowing lettering by individual.
Only: 1-10 30p each 51-100 25p each

11-50 27p each P. & P. 30p.

JONES ELECTRONIC SUPPLIES
588 ASHTON ROAD, HATHERSHAW. OLDHAM, OL8 3HW

Tel: 061-652 9879 Telex: 668250
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TIRAINAM
TRITON SINGLE BOARD

PERSONAL
COMPUTER

Three new exciting expandable systems designed for ease
of construction and flexibility. Kits come
complete with case, power supply, full
keyboard, PCB. All components
available separately. See catalogue.
Full hardware & programming
manual available. The system
is easy to expand and is well
supported. Features:- 2, 2.5 or 7k
basic in Eprom (See catalogue)

 Single board  Basic in eprom
 Holds up to 8k memory  64 graphic characters
 UHF or video output  Plug in expansion boards
 Cassette interface
 Three firmware options From

NOW! - Resident Pascal £286

BI DIRECTIONAL
MATRIX PRINTER £595 +VAT
The BID80 is a low cost, 80 column line printer with
microprocessor control to provide excellent reliability and
performance.

 5x7 Dot matrix  Full asch char set  84 lines per minute
 10 char per inch  10 lines/sec  Self test
 6 lines/inch paper advance  Fully cased
 400 char buffer  1 12 char/sec

A

PRINTER
FAST
AND

RELIABLE

Switch selectable baudrate from 110 to 9600 on a standard
V24 and R5232 interface. Send SAE for further details. Ideal
printer for Triton or any system requiring high speed reliable
hard copy. We can supply consumables.

COMPONENTS 74LSXX
SN741SOON 11 94711340N .26 917115113N .44 614711316571 1.70 S1171132484 1.91

SN74LSOIN .11 511741342N .71 S/74151141 .44 SN74L515691 1.75 SA7413249/1 1.10

SN74LSO2N 20 51174154711 Ji S67415122/ .71 SP/7416188N 1.96 511741525111 1.46

SN741.503N .11 SI/741548N 15 917116123N .99 511741516911 115 SP174132531/ I.25

S1174160411 21 511741.54914 1.01 13041312411 1.50 SW/413170N 260 SA74122571 1.48

SN741.505N 26 SA7413540 21 V174451251 16 5117413173N 2.21 51741525811 .16

SN74L9418N 21 S/17445551 21 51174131286 16 N74131741 1.16 S14741.525911 1.41

S1174810911 22 S174458311 1.61 SO741613211 .76 5117413175N 1.06 5514132805 .31

SN74LSION JO 5N7413736 .35 S17416133/1 39 SN741518IN 276 51474122819 150
SO7445116 21 SN744574/1 .40 5P174LS1313N 76 5674151901 1.75 S1174122881 .39

514741.512/4 25 S117407511 Al SN74L513811 II 011412191$ 1.76 511744.5273N 1.36
SN7ILS1311 .66 54741578N 36 517442145N 1.21 S1041219211 1.46 S174452794 39
SO741314/1 11 SN7415781/ 36 597413148N 1.76 S174451934 1.76 5117415280N 1.75

SO74151511 26 0874158341 1.16 0X74131511 16 S11741.51944/4 1.89 5174152831 110
SN741S2ON 20 SA7412856 1.19 2974451531 .10 511741519561 .95 19741029011 1.80

SO7413211 21 S074168811 Al 5117415154N 1.60 507115198N 120 SW4132934 1.80
SN74122211 21 S11744590/ .15 S717413155/ 121 S6744519714 1.21 SW4152954/ 2.20
S1174132811 21 SN741591/1 .111 SO741515811 126 5717445221N 1.26 5N74132981 2.20

5174132711 .35 597413921 AO 5174151571 JO 5N7473241N 220 517415324N 1.80

51741528N .35 SO741593811 .15 S11741516811 J1 S11741924111 1.90 557412325N 2.55
5114153014 26 0171139511 1.21 S/1744.9180N 1.16 SA74122426 110 51174123280 265
SO74453214 17 1174098N 1.76 5/47413181N 1.16 5/17413243N 1.95 SI/7416327N 266
51741.13314 .19 617416107N .11 59741318711 1.16 5174132441 2.10 SA744535211 125
511741537N 29 SO741310911 .31 2/174L9183N JO 517415245N 110 S6741335314 1.60

S1741638/1 20 5174131121 39 S1174131134N 1.60 SO741324711 1.26 SN7415385/4 15

TRITON DOCUMENTATION
Available separately as follows Prices include P&P
Triton manual. Detailed circuit description and constructional details
and user documentation on level 4.1 monitor and basic £5.70
L4.1 Listing listing of 1k monitor 2k tiny basic £4.20
L5.1 User documentation on level 5.1 firmware £1.20
L5.1 Listing listing of 1.5k monitor and 2.5k basic £5.50
L6.1 User documentation on 7k basic interpreter £1.80
Motherboard, 8k Ram and 8k Eprom constructional details £5.00
User group newsletter subscription £4 per annum. Triton software
send SAE for list of programs available for Triton.

TRAINAM
9X9(.8166110

COMPUTER
PRODUCTS

EXPANSION MOTHERBOARD
TRITON. Expand your Triton
simply and easily with our new 8 -slot
motherboard complete with its own
P.S.U. takes 8 plug-in Euro cards. Plug-
in 8k RAM card and Eprom cards now
available. CP/M disc interface available.
Kit complete with PSU + 1 set connectors.

8 SLOT
Uses standard
64 -way DIN CON.

11,
£50 +VAT

8K RAM
CARD
Triton 8k static
Ram card. Kit uses
2114 Low power 4k. Comp!.
Static Rams. On board kit
regulation, memory
jump select.
PCB only £15 Rams £5.50 each.
Kit less Rams £35 incl. all sockets & components.

£97
.VAT

8K EPROM
CARD
Triton 8k Eprom card
kit. Designed to take up to
8x2708 Eprom (1kx8)

PCB only £15
Kit less Eproms C31
Eproms (blank) £9
Plus VAT Complete k,£97 .VAT

S100 boards
8k Static RAM board 1450ns) £123.75
8k Static RAM board (250ns) £146.25
Z80 cpu board (2MHz) £131.25
280 cpu board (4MHz) £153.75
2708/27 16 EPROM board £63.75
Prototype board (bare board) £18.75
Video display board (64 x 16,
128U/L Ascii) £108.75
Disk controller board £131.25
K2 disk operating system £56.25
Assernble/z Macro Assm £37.50

ITHACA DPS1
Pascal/z
Build your own Pascal
Micro Development
system. I E EE -S 100
bus system using
DPSI mainframe.
Supports K2, assemble/z
and pascaVz on 8" disk.

We stock the full range of ITHACA products.

your
London
dealer!

PCB CONNECTORS
Edge connectors, gold contact double sided
PCB connectors

.156" Price
Price 6/12 £1.25

22/44 £3.20 12/14 £1.50
25/50 £3.90 10/20 £2.00
28/56 £3.90 15/30 £2.20
30/60 £4.15 18/36 £2.38
35/70 £4.130 22/44 £2.65
36/72 £4.75 28/56 £3.30
40/80 £5.00 36/72 £3.90
43/86 £5.50 43/82 £4.60
50/100 £5.8018100 BUS) Plus VAT

TRAP!
Triton resident assembly
language package
Links via the L6.1 monitor and new scientific
basic to make Triton a stand alone development
system. Trap is en 8k package in EPROM and
resides on our EPROM card. Set of 8x2708
only £80 including document.
 EDITOR  BREAKPOINT
 ASSEMBLER  SINGLE STEP
 DOSASSEMBLER  TRACE
 SYMBOL TABLE  PROGRAMME LOAD

CREATE  MONITOR
 DEVELOPMENT SYSTEM

MEMORY AND SUPPORT CHIPS (Prices exclude VAT)
SUPPORT

8212
8218
8224
8228
8228
8238
8245
8248
8251

8253
8255
8257
8259
8292
8820P
8821P
8850P
6852P 401
47.5.2378 11.50 a:
MC14411

M57109
M57180
M57181

TMS6011

in 811595
221 811598
Lig 811397

2.20 811598

120 RAMS
420

2101
11.00 21021-4
11.00 2111

.'"" 2112
"ire 5810

1186 M:
112 210211

740920
460

14C921
760
6.80

12.88 aoso
N-2 gm
;LI,' 2107

1116

600
LBO
110
110
1.18

4118
280P10
Z80 CDC

2804 P70
Z80.4 LTC

, EPROMS
1.20

1702

232 5204
us 2708

2268
"M 2532

Eli ROMS
11.00 145281

re 140412
 11 745470
1i1.70 174:413

to, )4:4424,

1.16
1.00 vo
7.80 2513
710 95384
IN 14412

2010
1100
1100
1400
1400

6.00
8.00
9.00

21 00
2280
se DO

4.00
12 00

5.00
1148
12411

5 50

750
10 05
12.00

LINEARS
1M301411

1.113014/11

Mini Dip
1113089

1113091
11031

1831184

1113181
1513234

1M32411

1.5133911

LM55511

1.515581

1.51709C71

LM709CN

111723CH
41.172301

11173301
1/4739CA

LM741C11-14

1M741C1S
11474701.14
le 74704

1.41
121
2.26
OM

.71

.64
30

L1748019
.31 LA174801

LA1145814

s30 LP/1180588"

1A114917

111148940
L1114951-14
1M330211

1143401N

114340211

LM390011

T1080CP

31 71.111/:Pr27
.30 710830/1

.51 15084111

.411

1.31
1.30

.33

23
.11

1.11

VOLT RIGS
7805
7812

; ;
78056
78126

.48 78156

.46 78246

.72 7105
Al 7912
AS 7915
AS 7924

126 7905K
.15 79121
Ai 7915K
16 79244

138110100.C.1111
.54

tag 20 011.

24 OIL
28011

20 48 011

CRYSTALS

AO 1006

1.60 2006

1.11 11182

1.50

1.50

1.10

1.10

1.10

1.10

1.00
1.00

1.50

1.11

.14

.16

17

21

'f8

38.50

100
170
300

GMOS-FULL
RANGE IN

STOCK

CPU'S

8080
6800
280

280A

8085
8502
SCMPII

8802
9900
6809

6.33
10.00

8.00
1500
12.15

8.00

10.00
1115

30.00

3740
4A1RAP IKn

8 OIL

14 211

IF 011

18 011.

21 Da
28 511

40 OIL

20
.35

42

AO

.62

14

95

HOME COMPUTING
CATALOGUE

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 computer users.
Books, mags, tapes, data, cables plus much more.
Showroom open 6 days a week. (Half day Thurs., from
1 30)

TeAk4)AM

Cornputr
Product,

Catalogue

11

Itit
40p +SAE

All prices
exclude

1979 VAT

NEW
A4 size catalogue

filled with our
latest products

VATALL PRICES
EXCLUDE VAT

TRANSAM COMPONENTS LTD.
12 CHAPEL STREET
LONDON. NW1 TEL: 402 8137
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2in x 2in meters 500pA, £4.14
1 7p P.& P.

60 x 45mm meters 50pA, 100pA,
500pA and 1mA VU meter, £6.16.
1 7p P.&P.

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

\-'

41in x 3-lin METER. 30pA, 50uA
or 1 00pA, £6.40. 25p P.&P.

MULTI- METER
MICROPHONES FOR
TAPE RECORDERS

DM228R 200 ohm with 3.5
and 2.5mm Jack Plugs E1.70
DM229R 50K with 3.5 and
2.5mm Jack Plugs £2.25
DM18D 200 ohm with 5

and 3 pin Din Plugs £1.99
Postage on above microphones

17p

7 N 360TR
20,000 ohm/volt
RESISTANCE
RANGES
X1 , X10, X1 K,
X1OK
£13.30
P.&P. 60p

It
airifo

TRANSFORMERS Primary 240V
6-0-6V 100mA £0.75
9-0-9V 75mA £0.75

12-0-12V 50mA £0.85
12-0-12V 100mA £1.05
Post on above transformers 45p.
9-0-9V 1A f1.60

12-0-12V 1A E215
15-0-15V 1A £2.51
36-6-36V 1A 0.10
6'3V 1fA £180
&-0-6V 1fA £2.20
Post on above transformers 60p.

CARDIOID
DYNAMIC

MICROPHONE

Model UD-130 Frequency
response 50-15,000c/s.
Impedance Dual 50K and
600 ohms. £8.02. 33p
P. & P.

All above
illustrated catalogue,
for quantity

158 Bradshawgate

prices

quoted

M

include V.A.T.
S.A.E. with

on request.

DZ
Bolton

all

I UBAS

Send 40p for new fully
enquiries. Special prices

Lancs. BL2 1BA

A ST
92

WHYTELEAFE

RA-PAK
GODSTONE ROAD

SURREY CR3 OEB

VAT must be added at 15% to all
prices shown. P&P 25p 4 VAT.
Send SAE for full catalogue in-
cluding books. resistors. capacitors.
verci. etc.

7400 010 7483 0.58 74168 0.70 4021 0.80 4160 1.05 LINEAR 16 pin 0.10
74800 0.23 7484 0.88 74167 2.00 4022 010 4161 1.05 CA3045.14 0.40 18 pin 0.16
7401 0.11 7485 0.88 74170 1.50 4023 0.15 4162 1.05 C0304/14 0.50 20 pin 0.18
7402 0.11 7486 022 74172 6.30 4024 0.50 4183 1.05 LM3805-14 0.85 22 pin 0.22
7403 0.11 74586 0.42 74173 1.15 4025 0.15 4164 1.05 1M3818-14 1.40 24 pin 0.24
7404 0.11 7489 1.85 74174 0.65 4026 1.15 4174 115 LM710-14 0.30 28 pin 0.26
74804 023 7490 032 74175 010 4027 0.42 4175 0.98 LM711N-14 030 40 pin 037
7405 0.12 7491 0.64 745175 1.00 4028 0.85 4194 1,05 MC1310P-14 0.88 81LS95 1.25
74605 0.23 7492 0.36 74176 0.58 4029 0.78 4404 0.48 0E555-8 0.20 811/98 1.25
7406 0.22 74934 0.30 74177 0.50 4030 0.40 4412 0.19 NE556-14 0.50 81LS91 1.25
7407 0.22 7494 0.72 74178 150 4031 135 4428 0.38 NE25018-14 0.80 81LS98 1.25
7408 013 7495 0.50 74179 1.50 4032 006 4445 0.90 S575110N 0.40 MICROPROCESSOR
7409 0.13 7498 048 74180 0.85 4033 125 4449 0.19 SN76003N 1.80 CRYSTALS

7410 0.11 7497 1.90 74181 0.58 4034 1.15 4501 0.11 06780136 1.25 FREQUENCY

741110 0.23 74100 0.85 74182 0.70 4035 1.00 4502 0.80 SN76023N 125 Mk:.
7411 0.17 74104 019 745182 1.50 4036 2.70 4503 0.68 SN76033N 1.80 0.100 3.50
74811 0.23 74105 0.38 748183 0.75 4037 0.85 4506 0.50 SN76477N 2.50 0.262 3.50
7412 0.15 74107 0.24 14184 1.30 4038 0.95 4507 0.52 7445508 0.32 0300 150
7413 0.24 74109 012 74185A 1.30 4039 2.76 4508 2.50 1446618 0.88 1.000 325
7414 0.50 74110 0.38 74188 5.00 4040 0.51 4510 0.92 113/1120S 0.88 1.008 325
14815 0.23 74111 0.58 74188 2.70 4041 0.72 4511 0.92 1646414 1.50 1.8432 3.50
7416 0.23 74113 0.30 74190 018 4042 0.67 4512 0.92 1134800 0.78 2000 125
7417 0.23 74116 110 74191 0.88 4043 000 4513 1.86 TBA810S 0.75 2097 3.25
7420 011 74118 OM 74192 0.62 4044 0.60 4514 2.30 TBAIROS 018 2457 125
7421 020 74119 1.50 74193 0.82 4045 1.25 4515 2.60 TC427060 1.80 3.276 2.60
7422 0.16 74120 0.95 74194 0.82 4048 1.05 4516 099 1042020 3.00 3.579 2.60
7423 021 14121 0.25 74195 0/0 4047 015 4517 3.75 211414 080 3.932 210
7425 023 74122 0.39 74196 0.72 4048 0.48 4518 0.90 VOLTAGE 4.000 210
7426 023 74123 038 74197 0.58 4049 0.33 4519 0.50 REGULATORS 4.433 2.60
7427 024 74125 0.32 74198 100 4050 0.40 4520 0.95 1M30011-7099 0.75 4.915 2.80
7428 0.26 74128 0.35 74199 120 4051 072 4521 2.20 LM3096-T03 130 5000 2/0
7430 0.11 74128 0.75 74221 1.30 4052 0.72 4522 1.25 u4723-14 0.32 5068 2.60
74S30 0.23 74130 0.50 74273 205 4053 0.72 4526 125 7805-70220 0.70 5.185 210
7432 0.22 74132 055 74278 1.05 4054 1.00 4527 1.40 7812-10220 0.70 5.875 2.60

7433 0.30 74134 0.31 74279 1.10 4055 1.05 4528 0.92 7815-10220 0.70 6.000 2/0
7437 0.21 74135 0.70 74283 115 4060 100 4529 1.30 7824-70220 0.70 6144 2.60
1438 021 74138 0.52 74284 3.40 4068 0.40 4530 0.78 7905-10220 0.78 6.553 260
7440 0.12 74137 0.80 74293 1.30 4087 325 4531 0.011 7912-10220 0.78 8.000 /60
7441 0.50 74141 0.55 74298 1.80 4068 0.20 4532 120 7915-10220 0.78 8.867 260
7442 0.40 74142 1.05 74390 1.76 4069 017 4534 5.20 LOW PROFILE moos 2.60
7443 0.70 74143 2.50 74393 125 4070 0.17 4538 3.60 OIL SOCKETS 12000 200
7444 0.70 74144 2.50 CMOS 4071 0.17 4538 1.25 8 pin 0.09 13.516 210
7445 0.52 74145 0.55 4000 0.13 4072 0.17 4539 0.99 14 pin 0.11 18.000 120
7446 0.60 74147 1.40 4001 0.15 4073 0.17 4541 1.05
7447 0.48 74148 1.25 4002 0.15 4075 0.17 4543 1.50 LED's

7448 0.58 74150 018 4008 0.85 4076 0.64 4549 312 0.25" 02"
7450 0.11 74151 0.48 4007 0.16 4077 021 4553 3.60 RED 6.85 009
7451 0.11 74153 0.48 4008 0.70 4078 0.18 4554 1.25 YELLOW 0. 4 014
74852 0.23 74154 0.82 4009 0.40 4081 017 4555 0.76 GREEN 0. 4 014
7453 0.11 74155 0.60 4010 0.40 4082 0.18 4558 0.75 Led clip 0. 5 0.35

7454 0.11 74158 0.50 4011 0.15 4085 0.63 4557 325 17A0 4030409808 DYNAMIC RANDOM,
7460 0.11 74157 0.60 4012 015 4088 0.63 4558 125 ACCESS 1210711 MEMORY 21 PIN OIL
7470 0.25 741513 0.08 4013 0.40 4089 1.35 4559 3.95 2.76

7472 0.22 74159 1.90 4014 0.78 4093 0.60 4560 1.90 300ms max access time. 470ns max read
7473 0.25 74160 000 1015 0.70 4094 1.68 4581 0.72 or write cycle time. UL compatibility on all
7474 0.25 74161 0.50 4018 0.40 4095 010 4582 5.60 inputs. No pull up resistors needed. Low
74574 0.42 74162 0.62 4017 0.72 4098 0.90 45813 1.42 power dissipation. 350mW operating 0 3mW
7475 030 74163 0/2 4018 0.75 4097 3.30 4588 2.50 standby Single, low capacitance clock.

7476 025 74184 0.68 4019 0.42 4098 0.95 4589 1.60 Data sheet evadable

7480 0.43 74185 0.68 4020 11.88 4099 1.40 4580 CU 2.40 each 4-10% 8-20%
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Microcomputers areare coming - ride the
wave! Learn to program

. Millions of jobs are threatened, but millions more
will be created through the microcomputer
revolution. Will YOU sink or swim? Be one of the
people who welcomes computers and the end of
boring jobs.
Learn BASIC - the language of the small computer and the
most easy -to -learn computer language in widespread use. Teach
yourself with a course which takes you from complete
ignorance step-by-step to real proficiency - all you need to start
with is a knowledge of simple arithmetic and the use of
decimals. And you don't need a computer.
This unique course comes as four A4 books, written by three
authors well-known in the fields of microcomputing, self -
instruction and writing clear English. In 60 straightforward
lessons you learn the five essentials: problem definition,
flowcharting, coding the program, debugging, and preparing
clear documentation.
Every lesson has thought -provoking questions and we never ask
for mindless drudgery. You will know that you are mastering the
material and feel a rare satisfaction. Harder problems are
provided with a series of graded hints, a unique and really
helpful approach. So you never sit glassy -eyed with your mind a
blank. First time through, you may need to read most of the
hints, but you will soon learn to tackle tough programming
tasks - such as writing programs for computer games, preparing
graphs on an output printer, calculating compound interest
tables and estimating costs.

COMPUTER PROGRAMMING IN
BASIC £7.50
Book 1 Computers and what they do well; READ, DATA, PRINT; powers, brackets,
variable names; LET; errors; coding simple programs.
Book 2 High and low level languages; flowcharting; functions; REM and
documentation; INPUT, IF...THEN, GO TO; limitations of computers, problem
definition.
Book 3 Compilers and interpreters; loops, FOR...NEXT; RESTORE; debugging;
arrays; bubble sorting; TAB.
Book 4 Advanced BASIC; subroutines; string variables; files; complex programming,
examples; glossary.

THE BASIC HANDBOOK £11.50
This best-selling American title usefully supplements our BASIC
course with an alphabetical guide to the many variations that
occur in BASIC terminology. The dozens of BASIC 'dialects' in
use today mean programmers often need to translate
instructions so that they can be RUN on their system. The
BASIC Handbook is clear, easy to use and should save hours of
your time and computer time. A must for all users of BASIC
throughout the world.

FORTRAN COLORING BOOK £5.40
"It you have to learn Fortran (and no one actually wants to
assimilate it for the good of the soul) buy this book. Forget the
others -this one is so good it will even help you understand the
standard, dense, boring, unintelligible texts." New Scientist.

A.N.S. COBOL £4.40
Covers the most widely used computer language in business
today. It teaches how to write a COBOL program and compile it
effectively, paying proper attention to spelling, punctuation, and
format.

110,

THE ALGORITHM WRITER'S
GUIDE £3.75
FLOW CHARTS Et ALGORITHMS help you present: safety
procedures, government legislation, office procedures, teaching
materials and computer programs by means of YES and NO
answers to questions.
The Algorithm Writer's Guide
explains how to: define the questions, put them in the best
order and draw the flow chart, with numerous examples shown.
All that students require is an aptitude for logical thought. Size:
A5, 130 pages. This book is a MUST for those with things to
say. JP
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Cambridge L
Understand Digital Electronics
In the years ahead the products of digital electronics technology
will play an important part in your life. Calculators and digital
watches are already commonplace. Tomorrow a digital display
could show your vehicle speed and fuel consumption; you could
be 'phoning people by entering their name into a telephone
which would automatically look up their number and dial it for
you.

These courses were written by experts in electronics and
learning systems so that you could teach yourself the theory
and application of digital logic. Learning by self -instruction has
the advantages of being faster and more thorough than
classroom learning. You work at your own pace and must
respond by answering questions on each new piece of
information before proceeding.

After completing these courses you will have broadened your
career prospects and increased your fundamental understanding
of the rapidly changing technological world around you.

earning Enterprises

DIGITAL COMPUTER LOGIC
AND ELECTRONICS £7.00
Digital Computer Logic and Electronics is designed for the
beginner. No mathematical knowledge other than simple
arithmetic is assumed, though the student should have an
aptitude for logical thought. It consists of four volumes - each
A4 size - and serves as an introduction to the subject of digital
electronics. Everyone can learn from it - designer, executive,
scientist, student, engineer.
Book 1 Binary, octal and decimal number systems; conversion between number
systems.
Book 2 AND, OR, NOR and NAND gates and inverters; Boolean algebra and truth
takiles.
Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates.
Book 4 R -S and J -K flip flops; binary counters, shift registers and half adders.

DESIGN OF DIGITAL SYSTEMS
£11.50
Design of Digital Systems is written for the engineer seeking
to learn more about digital electronics. Its six volumes - each A4
size are packed with information, diagrams and questions
designed to lead you step-by-step through number systems and
Boolean algebra to memories, counters and simple arithmetic
circuits, and finally to a complete understanding of the design
and operation of calculators and computers. Contents include:

Book 1 Octal, hexadecimal and binary number systems; conversion between number
systems; representation of negative numbers; complementary systems; binary
multiplication and division.
Book 2 OR and AND functions; logic gates; NOT, exclusive -OR NAND. NOR and
exclusive -NOR functions; multiple input gates; truth tables; De Morgans Laws;
canonical forms; logic conventions; Karnaugh mapping; three -state and wired logic.
Book 3 Half adders and full adders; subtractors; serial and parallel adders; processors
and arithmetic logic units IALUsI; multiplication and division systems.
Book 4 Flip flops; shift registers; asynchronous and synchronous counters; ring,
Johnson and exclusive -OR feedback counters: random access memories (RAMs) and
read only memories (ROMs).
Book 5 Structure of calculators; keyboard encoding; decoding display data; register
systems; control unit; program ROM; address decoding; instruction sets; instruction
decoding; control programme structure.
Book 6 Central processing unit (CPU); memory organization; character
representation; program storage; address modes; input/output systems; program
interrupts; interrupt priorities; programming; assemblers; computers; executive
programs; operating systems and time sharing.

0 -LEVEL ENGLISH LANGUAGE
£7.00
More and more jobs require a C -GRADE PASS, and over
250,000 people fail to get this every year. Will one of them be in
your family? This new course, written by experts in a style
that's serious yet fun to read, shows you how to mark your
own work and compare it with the work of other people in their
exam year. Set your own pace and assess your results
immediately with no postal delays: watch your speed and
standards improve. In Book 1 learn how you will be marked on
COMPREHENSION, Book 2 covers SUMMARY,
PUNCTUATION Et SPELLING, and Book 3 coaches you in the
principles of COMPOSITION. Size: 3 A4 volumes totalling 250
pages.

SELF -INSTRUCTION COURSES

eefirik,

CAMBRIDGE LEARNING ENTERPRISES, UNIT 26,
RIVERMILL SITE, FREEPOST, ST.IVES, HUNTINGDON,
CAMBS PE17 4BR, ENGLAND.
TELEPHONE: ST.IVES 104801 67446
All prices include worldwide postage (airmail extra)
If order comes to £15 or more, deduct £2
Please allow 21 days for delivery
GUARANTEE No risk to you.
If you are not completely satisfied your money will be

refunded when books are returned in good condition.

Please send me the following books:
Computer Programming in BASIC (4 books) at £7.50
The BASIC Handbook at £11.50
FORTRAN Coloring Book at £5.40
A.N.S. COBOL at £4.40
Algorithm Writer's Guide at £3.75
Digital Computer Logic & Electronics (4 books) at

£7.00
Design of Digital Systems (6 books) at £11.50
0 -Level English Language (3 books) at £7.00

I enclose a "cheque/PO payable to Cambridge Learning
Enterprises for £
Please charge my (*delete where applicable)
"Access/BarclaycardNisa/ Eurocard/MasterchargetTrustcard
Diners Club. Account No.

Signature
Telephone orders from credit card holders accepted on
0480-67446 (Ansafone). Overseas customers (inc. Eire) should
send a bank draft in sterling drawn on a London Bank, or quote
credit card number.

Name

Address

Cambridge Learning Enterprises, Unit 26, Rivermill Site,
FREEPOST, St. Ives, Huntingdon, Cambs PE17 4BR, England.
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ELECTROF11Kil
DENSHI KITS-
SPECIAL OFFER

II ... fun and entertainment
as well as education" -
(EVERYDAY ELECTRONICS mag.)

The SR -3A kit (over 100 circuits) and the SR -3A de luxe
kit (over 105 circuits) are available again, at little more than
their 1977 prices
Circuits are constructed by plugging the encapsulated
components into the boards provided, following the In-
struction manual. Technical details are also given concern-
ing each project. The components are used over and over
again and you can design your own circuits too, or use the
kit as a useful testing board.
No previous experience of electronics is required but you
learn as you build -and have a lot of fun too. The kits are
safe for anyone.

SR -3A KIT £2995
(1wl() x 2+")

Build over 100 projects including 3-TR reflex radio receiver, 3-TR ra2io
receiver with RF amplifier, 2-TR reflex radio receiver, 3-TR amplifier for
crystal mike, 3-TR amplifier for speaker/mike, 3-TR signal tracer, Morse
Code trainer, 2-TR electronic organ, electronic metronome, electronic
bird, electronic cat, electronic siren, electronic gun, 2-TR sleeping aid,
high voltage generator, discontinuity warning device, water supply warning
device, photoelectric alarming device, 3-TR burglar alarm, 3-TR water supply
warning device, 3-TR water levet warning device, 3-TR photoelectric alarm-
ing device, Morse Code trainer with sound d, light, discontinuity warning
device with sound & light, water level warning device with sound & light,
electronic metronome with sound S light, buzzer with sound & light, wireless
mike, wireless telegraph set, wireless discontinuity warning device, wire-
less water level warning device, wireless water supply warning device,
wireless photoelectric warning device etc. etc.

SR -3A de luxe KIT £39.95
(illustrated 16 14 x 3+")

Similar to SR -3A, more components including solar cell
and additional Speaker unit plus sophisticated control
panel.
All kits are guaranteed and supplied complete with ex-
tensive construction manuals PLUS Hamlyn's "All colour"
160 page book "Electronics" (free of charge whilst stocks
last).
Prices include batteries, educational manuals, free book,
VAT, p&p (in the UK), free introduction to the British Ama-
teur Electronics Club.
Cheque'P.O.,AccessiBarelayeard (or 16p. for illu-
strated literature) to DEPT. EE.

ELECTRONI-KIT LTD.
RECTORY COURT, CHALVINGTON,
E.SUSSEX, BN27 3TD (032 183 579)

MINIATURE MAINS TRANSFORMERS
Top quality. Split bobbin construction will give 4.5V -0-4.5V at 250 MA.

11, x If" x 11", all sorts of uses. ONLY 90p. 3 for £220.

1000 uf, 100V, Radial, li" x 2". ONLY 70p. 3 for f 1.50.

80131's 4 for £1.00

Omit LAO Yew EllealMINII Dehydrate Mel

SMOKE AND GAS DETECTOR

Inn TGS 105 plug in sensor. hound in net 3r di. cast
has, led indicator. 24V, 112V by altering 3 ounponent,

vaunt Will owed. Imp or ran. with data and

circuit11.15 Relays for non ft as. ann voltage

Buy Innenwell ligaidlty Cominier.our

Manbran. Daunt very ,otitis.. r shalt. 25011 3.75A
Contacts. Ideal Is, grienhousto, contmlly honed hams.
ekes etc. Build your own humidifiers or alarms. Fryman of
spinal cost 111,1p as. 3 In f2.

TRANSISTOR PACKS
100. Full spec. new and market Inchon, BC148. 8C1841.,
MED412. 8E274. BC154 etc, or f4.25
200 on shoe and include. AC128. 283055. BP150.
80131.1:IU00 an f1.15
Buy bulk and son money. thin packs an worth at lull
double

CASSETTE MOTORS

Sat Regulating, will opera. 8-12V Ideal for modelers.

mechanical switching etc. 2000 R.P.M. opproolOp ea

ULTRASONIC TRANSDUCERS
Transmitter ond Nana 40 kH. 14 rnm.diom f4.26 pen. PA SWITCH RANKS

llone neat a lemma Win mad. tot mien music canna.
Includes independent end internpendont lacking type multi

Can.,,...... Can't ......., 3 Gene for p
II a II POLE REED RELAYS ON HOARD

I 2V ideal for burglar alarm model railway, etc. f2.46 r.. i
100 MINIATURE NEED SWITCHES

We an th. cheapest! f3.311

BULK BARGAINS, STOCK UP FOR SUMMER

300 mind I A }watt inners f1.60
, 150 mixed 1 A 2 was marten [1.60

300 mind capociton. modem. most types f3.30
100 mind ceramic and plot. caoa f 120
400 mixed 7 1/m initial f2.85
100 mice Polvstyrair caps f2.20
25 pat, and pews f1.50
25 proem slalmon etc. f120
20 VORI and thanner. f1.20
100 Minato, regimen *rewound etc. f2211
100 antrolytics. nice Woos f2211
300 anted circuit resistor. ft
300 anted circuit components f1.50

G.E.G UHF TRANSISTOR TV TUNERS
Rotary type with slow motion drive. W.I. and aerial socket,
Elba 3 far [3.60 ,

MAKE CHEAP BATTERY ELIMINATORS
Fully shrouded mini main, nonhuman 240V in 8-0-8V at
100 MA out. Compton with mains lead ond plug. ex new
quip Net

DE LUXE FIBRE GLASS
PRINTED CIRCUIT ETCHING KITS

Include 150 eq. ins. capper clad F/G. board I lb Ionic
chloride. 1 dale etch resist pen. Annan dam,. Etch troy
phis intructions. Setedel Price f4.I5
1 lb FE. CI. To mfi son. f125
5 lb FE. CI. To mil. spec. C5.00

150 sq. in.
lboard

f2.00
150 no. in. Done aided Word [7.00

100K MINIATURE THUPABWHEEL SLIDER POTS

Very nest, can be banked side by tide. Idea for v. cap

tuning. graphic equalisers .rc 101, Cl

100E STEREO SLIDER POTS

Good quality, 26p ea. 5 ler fl

MINIATURE LEVEL/BATT. METERS 200pA
ES,[1..s fitted to many count. recorders Op

40p P A P as all anathema- Chnu. or P.O. with order isr

SENTINEL SUPPLY, DEPT. P.E.
149A BROOKMILL RD. DEPTFORD, LONDON, SE8

FLADAR
IF YOUR REQUIREMENT

SEND FOR OUR TRANSFORMER

TRANSFORMERS
PRIMARY 0-240V 50Hz

IS NOT FEATURED BELOW
CATALOGUE PRICE 40p

Type Voltage Current E p/p Type Voltage Current E p/p

06FE06 6+6 0 5A EACH 1 82 60p 60FE24 24+24 1 2A EACH 4 58 102p
08FE06 6+6 0 6A EACH 2 19 60p 80FE24 24+24 1 5A EACH 5 66 120p
12FE06 6+6 to EACH 2 43 72p 50FE28 28 +28 0 75A EACH 374 84p
20FE06 6+6 1 6A EACH 3 06 84p 60FE28 28+28 1 IA EACH 458 102p
50FE06 6+6 3A EACH 3.74 84p 80FE28 28+28 1 4A EACH 566 120p
60FE06 6+6 4A EACH 4 58 102p

20FE30 30+30 0 35A EACH 3 06 84p
06FE09 9+9 03A EACH 1 82 60p 50FE30 30.30 0 75A EACH 3 74 84p
08FE09 9+9 05A EACH 2 19 60p 60FE30 30+30 IA EACH 4 58 102p
12FE09 9+9 0 75A EACH 243 72p 80FE30 30.30 1 2A EACH' 5 66 120p
20FE09 9+9 IA EACH 3 06 84p
50FE09 9+9 2.5A EACH 3 74 84p MULT TAP RANGE
60FE09 9+9 3A EACH 4 58 102p VOLTAGES AVAILABLE 3.4. 5, 6. 8. 9, 10,

06FE12 12+12 025A EACH 182 60p 12.15.18.20.24.30
08FE12 12+12 0,3A EACH 2 19 60p 30FE3 IA 4 84p
12FE12 12+12 0.5A EACH 243 72p 60FE361 2A 4 80 102p
20FE12
50FE12

12+17
12+12

0.8A EACH
1.8A EACH

3 06
3 74

84p
84p 80FE36 3A 5 88 120p

60FE12
80FE12

12+12
12+12

2 5A EACH
3A EACH

4 58
566

102p
120p

CENTRE TAP SECONDARY

06FE15 15+15 02A EACH 1 82 60p
06FE3 6-0-.

9-0-
1 80A

lA
1 80
2 16

60P08FE4

60p
08FE15 15+15 0 25A EACH 2 19 60p 12FE5 12-0-12 IA 2 40 72p
12FE15 15+15 0 4A EACH 2 43 72p 20FE8 20-0-2 o 14 3 00 84p
20FEI 5 15+15 0 6A EACH 376 84p 50FE8 20-0-21 2A 3-70 84p
50FE15 15+15 1 5A EACH 3 74 84P 60FEI 28-0-2: 2 2A 4 50 102p
60FE15 15+15 2A EACH 4 58 102p
80FE15 15+15 3A EACH 5 66 120P 80FE7 24-0-2 3A 566 120p

06FE20. 20+20 0.15A EACH 1 82 60P
90FE5 15-0-15

30-0-3
6A
3A

5 80
580

120p90FE8

120p
12FE20 20+20 0254 EACH 2 43 72P 100FE26 26-0-2 ^ 3 5A 6 05 138p
20FE20 20+20 0.5A EACH 3.06 84p 10OFE28 28-0-2 3 5A 6 05 138p
50FE20 20+20 1 2A EACH 3 74 84p 100FE3 30-0-3. 3A 6 05 138p
60FE20
80FE20

20+20
20+20

1 5A EACH
2A EACH

4 58
5 66

102P
120p

100FE36 36-0-3. 3A 6 05 138p

150FE1 5 15-0-1 7A 7 47 150p
CHARGER TRANSFORMERS 150FE2 26-0-2 5A 747 150p

48FE12 0-6-12 4A 458 102p
150FE3
150FE36

30-0-3*
36-0-3.

4A
4A

7 47
7 47

150p
150p

66FE12 0-6-12 5A 5 30 102p 150FE42 42-0-42 3A 7 47 150p
70FE12 0-6-12 6A- 5 66 120p 250FE28 28-0-2 84, 8.60 175p
90FE12 0-6-12 8A 6,75 138P 250FE3 30-0-3/ 7A 8 60 175p
12FE24 24.24 02A EACH 2 43 72p 250FE42 42-0-42 5 54 8 60 175p

FLADAR ELECTRIC PAYMENT TERMS:
P.O. BOX 19 TRADE ENQUIRIES C.W.O. Cheques,
WESTCLIFF-ON-SEA WELCOME Postal Orders
ESSEX. 0702-613314 All Prices include 15% U.A.T.
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"Once upon a time the oscilloscope was
adequate for most development Engineers."

With the advent of micro's this is not enough !!

What you now need is

QTY)
(as reviewed in this issue)

...the complete visual development system.

Softy Development Kit - £99.95 + VAT Softy Built - £119.95 + VAT

CAN YOU AFFORD TO BE WITHOUT ONE ?

SUPERBOARDIE THE RADOFIN

NO FLICKER -

Plastic Case
G10 Ram expansion with 8k
IP FD Floppy Disc Drive
Additional 4k Ram (8x2114)
PAL Colour Graphics Card
Software Cassettes from
(Range of 65 programs)

PLEASE NOTE, OHIO SOFTWARE WILL
HIO PRODUCTS

NOW 50Hz
- £26 + VAT
- £188 + VAT
- £312 + VAT
- £35 4 VAT
- TBA
- £5.50 4 VAT

The Radofin Teletext Decoder comes complete with remote
controller and will operate with most colour or black and white
television sets.

The Radofin Teletext Decoder enables you to use your present
TV set to receive all Teletext transmissions in your area. It is
not necessary to buy or rent another TV set. You merely plug
your aerial into the Radofin Teletext Decoder and a simple
connection between the Decoder and your TV set gives you the
full Radofin Teletext service. With Teletext you get instant
visual information on the news, the weather and a mass of
other subjects. And because it does not depend on the sound it
is of great benefit to the deaf.

This 'State of the Art' Teletext Decoder incorporates the very
latest technology and includes the following features:

Double height character facility
Resolution doubled for easier viewing
True PAL colour for faithful reproduction
Meets latest broadcast specifications by BBC and IBA
Push button channel change
Unnecessary to remove the unit to watch normal TV programmes
Silent keys to remote controller -tone tells you a new entry is

being made
Gold plated circuit board for long life and high reliability
Stylish cabinet to suit all decors

Dimensions: Main Cabinet-400mm length,205mm depth,105mrn height,
Remote controller-112mm depth,63mm width, 20mrn height (average)
Input voltage: 240 volts AC 50Hz

Ready built to plug into aerial £185 plus VAT
z`..w`444tor AwAlltn,k,

SIM s

12 month guarantee. Cheques or P.O. s or telephone Card no

DETAILS ON REQUEST.
MONEY BACK GUARANTEE

o VIDEOMPIE Products
56 QUEENS RU,BASINGSTOKE,HANTS.R211RER

ALLOW 7 DAYS FOR DELIVERY TEL. (0256) 56417 & 26620 TELEX 858747
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TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK

- WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS
STEREO PRE -AMPLIFIER POWER AMPLIFIER

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 4046, this together with the
high slewing rate ensures clean top, even with high output cartridges tracking
heavily modulated records. Common -mode distortion is eliminated by an unusual
design. R.I.A.A. is accurate to 1dB; signal to noise ratio is 70dB relative to
3 5mV; distortion <'005% at 30dB overload 20kHz.
Following this stage is the flat gainibalance stage to bring tape, tuner, etc. up
to power amp, signal levels, Signal to noise ration 85db; slew -rate 3V/uS;
T.H.D. 20Hz-20kHz < 008% at any level. F.E.T. muting. No controls are fitted.
There Is no provision for tone controls. CPR ¶ size is 138 80 x 20min. Supply to
be ±15 volts.

MC 1 -PRE -PRE -AMPLIFIER
Suitable for nearly all moving -coil cartridges. Send for details.

X02: X03 -ACTIVE CROSSOVERS
X02 - two way, X03 - three way. Slope 24dB/octave. Crossover points set to order
within 10%.

REG 1 -POWER SUPPLY
The regulator module, REG 1 provides 15-0-15v to power the CPR 1 and MC 1
It can be used with any of our power amp supplies or our small 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 usingCRIMSON
amps satisfactorily for quite some time. We have a reputation for the highest
quality at the lowest prices. The power amp is available in five types, they all
have the same specification, T.H.D. typically .01% any power IkHz 8 ohms;
T.I.D. Insignificant; slew rate limit 25V/uS; signal to noise ratio 110dB; frequency
response 10Hz-35kHz, -3dB; stability unconditional; protection -drives any
load safely; sensitivity 775mV (250mV or 100mV on request); size 120 80
25mm.

POWER SUPPLIES
We produce suitable power supplies which use our superb TOROIDAL transformers only 50mm high
with a 120-240 primary and single bolt fixing (includes capacitors/bridge rectifier).

PRE -AMPLIFIER KIT
This includes all metalwork, pots, knobs etc. to make a complete pre -amp with the CPR 1 IS) module and the
MC 1 (S) if required.

ACTIVE CROSSOVERS
X02 £1 5.16 X03 £23.58
POWER AMPLIFIER MODULES
CE 608 60W/8 ohms 35-0-35v £19.52
CE 1004 100W/4 ohms 35-0-35v £23.02
CE 1008 100W/8 ohms 45-0-45v £25.96
CE 1704 170W/4 ohms 45-0-45v £31.00
CE 1708 170W/8 ohms 60-0-60v £33.97
TOROIDAL POWER SUPPLIES
CPS1 for 2' CE 608 or1 x CE1004 £16.56
CPS2 for 2 CE 1004 or 2/4
CE 608 £18.80
CPS3 for 2 CE 1008 or 1
CE 1704 £19.75
CPS4 for 1 CE 1008 £17.12
CPS5 for 1 K CE 1708 £24.15
CPS6 fort - CE 1704 or 2, CE
CE 1708 £25.53
HEATSINKS
Light duty, 50mm, 2°C/W £1.44
Medium power, 100mm,

4°C/W £2.35
Disco/group, 150mm, 1-1°C/W £3.04
Fan, 80min, state 120 or 240v E19.70
Fan mounted on two drilled
100mm heatsinks, 2 -4°C/W,
65°C max, with two 170W
modules. £31.05
THERMAL CUT-OUT, 70°C.. £1.54

Pre -amp Kit
£38.07

POWER AMP
KIT ....... £35.03
PRE -AMPS:
These are avail-
able in two ver-
sions -one uses
standard compo-
nents, and the
other (the S) uses
MO resistors
where necessary
and tantalum cape -

CRIMSON ELEKTRIK
1A STAMFORD STREET,

LEICESTER. LE1 6NL
Tel:(0533)553508

U.K.-please allow up to 21 cloys
for delivery.

All prices shown are UK only and
citors. include VAT and post. COD 90p extra,
CPRI .. £31.85 £100 limit. Export is no problem, please..
CPRIS £40.87 write for specific quote. Send large SAE
MCI £21.28 or 3 International Reply Coupons for
MCIS £33.17 detailed information.
POWER SUPPLY Distributors:
REGI £8.90
TR6 £1.97 BADGER SOUND SERVICES LTD.
BRIDGE 48 WOOD STREET, LYTHAM ST. ANNES,
DRIVER, BDI LANCASHIRE FY8 100
Obtain up to 340W MINIC TELEPRODUKTERusing 2 x 170W
amps and this BOX 12035: S-750 12
module BDI £5.75 UPPSALA 12, SWEDEN

Great new Crofton
Self contained

Treble
Mail Order Protection Scheme

MONITOR PCB The Publishers of 'Practical Electronics' are
members of the Periodical Publishers Association
which has given an undertaking to the Director

Self contained General of Fair Trading to refund monies sent by

-e. k
10 MONITOR readers in response to mail order advertisements,

placed by mail order traders, who fail to supply goods
or refund monies owning to liquidation or bankruptcy.

0 This arrangement does not apply to any failure to
supply goods advertised in a catalogue or in a direct

Complete with
all leads and scan coil assembly. mail solicitation.
Tubes and transformers
available separately from stock.

The unbeatable 10" Aztec,
complete and ready to go.

In the unhappy event of the failure of a mail order
trader readers are advised to lodge a claim with

£35.50 £85.00 'Practical Electronics' within three months of the
date of the appearance of the advertisement,
providing proof of payment. Claims lodged after thisTHE SOUGHT AFTER

*OHIO SUPERBOARD II * period will be considered at the Publisher's
discretion. Since all refunds are made by the

(All prices ex VATand pap) Fully constructed at £188.00 magazine voluntarily and at its own expense, this
undertaking enables you to respond to our mail order

CROFTON
ELECTRONICS

advertisers with the fullest confidence. For the
purpose of this scheme, mail order advertising is
defined as: -

'Direct response advertisements, display or postal
Crofton Electronics Limited, 35 Grosvenor Road, bargains where cash had to be sent in advance of

Twickenham, Middlesex. Tel: 01 891 1923 goods being delivered'. Classified and catalogue mail
order advertising are excluded.
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TT ET _101 electronics
your mobil connection in Iho world of components,

Dept PE 1, 56 FORTIS GREEN ROAD, MUSWELL HILL, LONDON, N10 3HN

11174 74LS
7400 .11 741000 .17

1401 11 74L001 .17

1402 11 741002 .17

7403 .13 74103 .17

7404 14 741004 .15

1405 .15 741005 22
1406 .24 741008 21
7407 .24 741009 .21

7408 .14 741010 .21

7409 .16 741311 21
1410 .13 741012 21
7411 .20 741513 .43

7412 .16 741014 .76

7413 .22 741015 21

7414 44 741020 21
7416 .22 741011 21
7417 .21 141022 21
7420 12 741028 21

7423 .21 741027 21
7425 .21 741328 22
7426 .21 741530 21
7427 .21 141032 JO

7428 .33 141033 .30
7430 .12 741137 21
7432 .21 741038 211

7437 .22 741040 .21

7438 .22 741041 36
7440 .18 741047 13
7441 .63 741348 13
7442 .40 /41149 13
7445 14 741051 21
7446 64 141154 21
71474 AS 741055 21
7448 AS 741173 31
7450 12 741574 .31

7451 .12 741175 Ai
7453 .12 741076 .31

7454 .14 741578 .31

7460 .12 741083 JO
7470 .22 741085
7472 .20 741088 .31

7473 .27 741090 .58
7474 .23 741091 1.12
7475 21 741092 .79
7476 20 741093 19
7482 10 741395 J3
7485 1.04 741198 1.33

7486 .11 7411107 .37

7489 1.60 7410109 .37

7490 .25 7410112 .37

7491 .52 7411113 .37

7492 .33 7410114 .37
1493 .28 7410122 .79

1495 .40 7410123 13
7498 7415124 1.50

74101 .22 7410125 .41

74109 16 7410126 .41

14121 .23 7410131 .80

74122 .33 7410133 .46
74113 62 7410136 Al
74125 46 7411138 .67

74128 ss 7413139 .07

74132 02 7410145 1.12
74141 .44 7415151 13
74145 .41 7410153 so
74147 1.35 7411154 110
14148 .99 7410155 113

74150 .61 7410156 13
74151 .4S 7413157 .86

74153 .43 7410158 .05

74154 1/8 7410160 126
74155 .46 7410161 .60

74158 43 7411182 1.33
74157 44 7410183 00

74180 .67 7410164 1.22

74181 46 7410185 13
14162 .67 7410166 1.90
74183 .os 7411168 117
74164 .10 7415169 1.97

74185 50 7410170 1.88
74166 .19 7410173 13
74170 1.50 7410174 1.12
74173 121 7410175 1.12
74174 51 7411181 3.19
74175 59 7410188 .51

74176 .73 7410189 2.39
74177 .73 7410190 .11
74180 .43 1411191 .11

74181 1.44 7410192 120
74182 .07 7415193 120
74184 1.14 7410194 19
74185 1.21 7410195 1.12

74188 3.18 7410198 1.12

74189 2.60 7410197 1.12

74190 .62 7413221 1.06
74191 .49 7410240 2.39
74192 .so 7415241 2.39
74193 .61 7410242 2.39
74194 .44 7410243 2.39
74195 .711 1410245
74198 .79 7411247 125
74197 .76 7410248 125
74198 11 7411249 126
14199 1.30 1410251 1.10
74221 1.05 7410253 LOS
74247 1.36 7410257 1.00
74251 .01 7410258 1.06

74213 1.27 741.0259 1/0
74283 1.13 1410281
74365 .67 7413288 .13

74368 67 1410273 1.15
74367 57 7410279 .65
14368 .67 741S283 125
74390 .98 7410289

rat _ern. Lev,.

7410290 1.06
7410293 106
7410195 1.60
7410298 1.33
1410348 110
7415352 120
7410353 106
7410365 .54
741.0366 .14
7410367 .54
7415368 .64

7410386 .41

7410393
7415668 1.35
7415610 117

CMOS
4000 .15
4001 17

4002 .15
4006 .70
4007 .15
4008 .02
4009 .35
4010 .30
4011 /I
4012 .16
4013 .40
4014 .67
4015 .71
4016 .32
4017 .66
4018 .17
4019 .66
4020 .72
4021 17
4022 .71

4023 .16
4024 .69

4025 .15
4028 1.50
4027 .35
4028 .00
4029 .75
4030 .60
4032 16
4034 1.30
4035 11
4040 .08
4042 A6
4043 .50
4046 .76
4049 .35
4050 .35
4051 .62
4052 .52
4053 .62
4054 127
4056 1.55
4059 5.34
4080 120
4066 lb
4068 .11
4069 .17
4070 .17
4071 .17
4072 .17
4075 .17
4077 .17
4081 .17
4082 .17
4085 .12
4086 .12
4093 .61
4099 1.60
4502 .77
4508 1.95
4510 .70
4511 .75
4514 2.50
4515 211
4516 .60
4517 4.19
4518 .66
4521 117
4522 115
4526 13
4528 .65
4534 5.50
4538 3.48
4543 1.65
4553 4.46
4588 1.61
4583 .03
4585 1.14

8BCI7
TRANSISTORS 852121. .1232

ACI 26 22 8C2131 .12
AC127 22 802141 .12

AC 128 22 05327 .12

AC178 22 8C441 .36
A5187 22 85481 .36
AC188 22 8C477 26
40149 .51 85478 26
40161 .41 8C479 26
A0162 Al 55547 .14
AF114 .36 85548 .14
AF115 .35 8C549 .14
AFI 16 .35 8C557 .14

AF117 .35 85558 .14
AFI 39 44 85559 .14

AF139 .41 BCY70 .17

40726 .40 6CY71 .17

LINEAR
703
709 8 pin
710 14 pin
710 1099
711 14 pin
741 8 pin
741 14 pin
741 7099
747 14 pin
748 8 pin
748 14 pin
148 TO99
753 8 pm
AY -30211
47.1-5051
AY -1-6721-6

DYNAMIC RAMS
4027
41161250nel
40501200ns/
40501350ns/
40601300ns)

STATIC RAMS
210241350ns/
21024-21250nel
2114 11500nel
2112A-21250nel
211.02135Ons1
MM5257
MM2114
MC6810
403511000ns/
40451250ns/

ROMS
25131451 7.18
25131151 7.11
MM5230 6.31

EPROMS
17024 5.93
2708 720
2716 29.59

CPU's
8080 5.84
6800 6.91
9900 29.85

BUFFERS
811095 .09
811.096 10
811091 19
811098 .00
74365 10
74366 .50

14367 90

74388 10
8126 2.80
8728 2.80
8195 110
8196 1.30
8191 1.40
8798 110

INTERFACE
8205 3.45
8212 2.31
8216 2.39
8224 3.15
8228 4.75
8251 536
8253 7.97
8255 5.64

AY -5,1224
CA3046

2.56
.77

1813816
LM381AN

121 CA3053 .71 LM3825
.41 CA3075 2.111 1M38614
.42 CA3080 .77 LIA3876
.00 CA3081 1.40 LM389N
.36 CA3082 1.40 1.11471550

23 CA3086 .45 1M130314

.42 CA3089 .56 LM1808N

.41 CA3130E AS L.M181214

.711 5.43140E .31 LM182ON

.35 CA3160E 120 1M306514

.40 IC18038135 5.76 18139006

.55 1CL8038CC 3.76 1.M3905N
115 1771120 2.12 LM3909N
5.57 13351N .46 I.M39110
1.57 LF3560 .85 5125211-4A
224 LM301AN 25 M253-61 4.4

1313014H .51 M51310P
1M307N .51 M513116

3.41
7.76
2.67
230
236

LM307H
1.5130814

11430811
11.13 I 814

LM3I 9H
W32411

15
.75

1.16
2.36
2.31

.56

M513146
MC1315P
MC13216
51513306
MCI3506
MC135IP

LM339N 64 MC1352P
1.33 LM3480 15 M5145656
133 LM370N 327 MC1458CP1

115 1813718 2.61 MC14951
2.11 LM3730 3.50 MC14986
1.33 1813746 3.60 M533016
7.57 11137711 1.19 MFC80304
5.15 LM3780 2.50 NE555N
3.4. 11A3190 4.41 1415585

1.23 LM380N-8 .99 665805
7.07 LM380N 14 .56 065616

VOLTAGE REGULATORS
I Amp
5v
8v
12v
15v
78u
24v

.. e 70220
7805
7808
7812
7815
1818
7824

.89

.89

.89

.19

.89

.89

-ve 70220
7905
1908
7912
7915
7918
7924

500mA .4 ve 703 -4ve SOT -32

5v 100511 1.35 1129
12v 103811 1.35 1130
15v 103771 1.36 1131

500mA *ve 10220 -.10220
5v 18M05 .84 795105

6v 785106 .64 79M06
8v 78M08 14 798108

I 2v 78M12 .64 79M I 2

15v 78M15 .64 79M15
18v 7851113 .64 79M18
24v 785124 .64 79M24

7231011/

I 00m47092 723110991

5v 78105 .32 LM304H

6v 78106 .32 LM32314

8v 78108 .32 LM325N

12v 78112 .32 1813286

15v 78115 .32 LM345K

BAUD RATE
GENERATORS
MC14411 6.75
4.15307 1035

UARTS
AY 5 1013 4.20 TV CONTROLLER
MM5303 5.79 S1F96364 10.77

11
.98
.55
11
.00
II

.85

.85

.16

.70

.75

.78
.78
.78
.70
38

.43

.70
2.56
616
2.77
2.77
8.91

CRYSTALS
I 00Khz
1 0Mhz
2 0Mhz
1 097152Mhz
3 27680Mhz
4 194304Mhz
4 433619Mhz
5 13Mhz
10 0Mhz
10 7Mhz

75 SERIES
751074.1 1.75
7510711 1.75
75108414 1.49
7518214 1.76
7545286 .50
754916 .68

75492N .75

OPTO
7 Sep Displays
CA 1144 3"
MA051
MAN71
MAN81
MAN3610
C.A. 1/11 3"
01707

MAN52
MAN72
MAN81
MAN3620
5"

01721
01727
6"

01748
01347
01150
8'

01846
01847
01850

The items shown in this advert are lust a small selection taken
from our 1979 Catalogue containing everything from Resistors to
the latest in Microprocessors. Order your copy today FREE with all

orders upon request or SA.E

TEL: 01 883 3705 01 883 2269

1.77
2.81

865825
NE5850

3.60
1.29 SPECIAL

1.31 NE5880 1.39

17
1.12
LOG

515870
314144
MAI 024

1.81
1.94
116

OFFERS
2.96
1.11

$441 025
0060000

5.02
3.41 5x741

222 514180015 .95

6.41
1.17
123

5018003N
06476008K
01416013N

2.32
126
1.55

1.00
.56 557801300 1.36

122 SN76018K 125
.75 507602360 1.40

121
817
9.20

057603314
057853264
01471354414

2.32
1.73
1.42

4x555
128 06186606 .66

2.25
3.47
4.95

SN788685
74.031QA
74A351111

.71

2.70
1.00

.12 T6A1208 .79

1.16 T8A231 Is
123 T6A5200 2.1111

1.32
.52

T6A651
7E0800

206
12 2xZN414

2.32 18481000
.68 TBA820 .82

5.31
.07

1849900
TCA730

2.55
425 1.00

.71 751340 4.60
225 TCA940 139
.30 T0111054 1.31
.89 7042020 3.54

3.60
3.50

115.6110
1.14.4180

220
2.29 10xTIL209

.75

3.95

264414
214404
Z144237

.59
I.15 1.00

3.45 2144246 1.38

3.46 ZN425E 4.10

3.45 ZN459CT 162
3.45 261034E 2.18

3.45
1/7

Z010401
2144116E

8.98
7.19 8x4116

3.45 ZNA134 36.21

3.46
3.45 58.00

CA* 1 3"
01701
MAN53

1.50
2.60 16x2102A-2

2.60 MAN73 1.62

112
2.60
2.31

MAN83
MAN3630
C.C. R/H 3"

2.60
2.31 18.95

01704 126
125 MAN54 2.60

2.50
MAN74 1.12

1.12
2.50

MA084
MAN3640

2.50
2.31 16x6810

231 LED's

2.60
2.50

125" inc. dips
711209644
711212 741.

.15
20

46.50
7112113 Red .20

2.54 111232 Gr. 21
2.54 2" inc. clips
2.54

1.62

111220
711224
711228

.15
22
22

6800 D2
1.52 111234 22
112

85107 .10 BCY72 .17 MPF102 AO 11091 .25 202925 .10

55108 10 80131 44 MPF 103 41 27X107 .13 2029264 12

05109 .10 80132 .44 MPF 104 Al 170108 .13 21129260 12

85147 All 80135 .43 MPF105 .41 219109 .13 253053 23

85148 08 80136 .43 MPF I 06 Al 510300 .16 263054 65

85149 .01 80139 .43 MPS405 AI ZTX301 .11 2113055 .51

80157 .01 80140 .43 M1S406 28 210302 21 2143442 1.17

85158 .01 502395 .35 MPSA55 18 210303 20 203702 .12

BCI 59 01 5E180 .35 MPS456 211 510304 20 2643103 .12

05168 .14 81167 32 MPS1105 .66 210311 20 2143704 .12

BC169C .12 8E177 28 MP0006 12 210312 20 203705 .12

BCI 77 .10 8E178 20 MPS1155 .60 ZTX341 20 103708 .12

05178 .111 6E179 .35 MPSU56 .84 510500 .15 2143707 .12

65119 .II BF180 23 0C28 1.75 511501 .18 203709 .12

851821 .12 88181 32 0535 .92 270502 12 203710 .12

851831 .12 8E184 .24 0C36 1.14 210503 17 203711 .12

0C1841 .12 8F185 24 0544 .36 210504 21 2113772 1.14

01194 .10 0545 .24 17)(531 .26 2143773 3.31

BF195 .10 0571 .21 515550 26 2643819 18

BF196 .10 0572 .36 25914 .30 2143904 .16

BF 191 .10 0581 .31 2641304 .61 263908 .15

0F200 .32 06612 2.11 251308 .63 2114248 91

8F2448 35 116295 .66 251309 .68 2145447 .16

BF272 129 71630C .86 251711 23 255449 10
BFX88 28 116316 .51 251893 .36 205777 72

0E750 23 116315 .72 2112218 .31 2813111 79

5E051 .23 T1P324 .55 2142219 23 2116288 .71

BE752 27 716325 .51 252220 .30 34141 123

BRY39 74 TIP41A .72 2X2221 28 40673.II
60020 21 71641C .90 2022224 22
MJ481 2.14 116424 .74 262846 66

MJ2955 1.14 111/025 .89 2642904 25
MJE340 .69 T11/1955 .72 2142905 23
MJE2955 1.17 T1P3055 II 252908 21
MJE3055 .52 11043 .41 202907 .23

DIODES
11.4129 10
BA100 .11
84102 31
BA115 15
134145 .21
BAI48 21
BA' 54 IS
BAX16 .13
13131058 .35
BRIO .35
0447 .13
0479 .13
0490
BA91
04200
05202
10914
1144148

Jo
.09
40
.10
15
.05

Microprocessor
Evaluation

Kit
From

Motorola
only

195.00

SOCKETS
8 pin
14 pin
16 pin
18 pin
20 pin
22 pin
24 pin
28 pin
40 pin

OIL w/Vi
10 24

A 3 16
14 39
20 A4
22 .59
25 -
28 .64
.32 .85
.47 1.12

IC PINS
100 At
500 2.31
1000 3.88

V A I Inclusive prices 15, Export Customers deduct V A T 3 23

Postage and Packing 25p Trade and Export Inquiries most Welcome Hours 9 00am 5 OOpm

Now available our ORDER RING line, lust phone your order through with your Access or Barclaycard numbe and providing
the order is received by 3 OOpm the components will be despatched the same day (mm tel order £5 001

ZENERS
81788 19
I 3v to 33v
82061
3 3v to 100v

IS

RECTs
114001/2 .05
144003/4 .00
N4005 .110

04008/7 .07
145400/1 .13
145402/3 .14
55404/5 .17
145408/7 20
115408 25
BYI28/1 .13
87164 .01

BARCL AYC ARO

VISA
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ELECTRI-WE
CATALOGUE

10
Ready early December

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

FREE
(You don't even have to pay postage )

IT'S A GOOD DEAL BETTER FROM ELECTROVALUE

 We give discounts
on C.W.O. orders, except for
a few items market Net or N
in our price lists.
co, on orders, list value
"'m £10 or more

10% on orders list value
£25 or more.

Not applicable on Access or
Barclaycard purchase orders.

 We pay postage in U.K.
on C.W.O. orders list value £5
or over. If under, add 30p
handling charge.

 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 maker's spec. No
seconds, no surplus.

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

OUR NEW CATALOGUE No 10
Over 120 pages. Thousands of items. Improved
classification for easier selection. Valuable working
information. Illustrations. Separate quick -ref price list.

ELECTROVER LTD
HEAD OFFICE (Mail Orders)
28(B) St. Judes Road, Englefield Green, Egham,
Surrey
TW20 OHB. Phone: 33603 (London prefix 87. STD
0784) Telex 264475.
NORTHERN BRANCH (Personal Shoppers Only)
680 Burnage Lane, Burnage, Manchester M19 1 NA
Phone: (061) 432 4945.

HOME COMPUTING BARGAINS
Full keyboard, cassette interface, use your TV
as a VDU:- Ohio Scientific Superboard II folly
assembled, 8K basic, 4K ram, special offer
price now includes free power supply and
modulator kit £188 + 15% VAT. Tandy
TRS80 level 2 basic, 16K ram, includes
modulator and psu E450  15% VAT.
SINCLAIR PRODUCTS
PFM200 £51.95, case £3.40. adaptor
E3.40. connector kit full E I 1.27. Microvision
TV 01.44, mains adaptor £6.88. PDM35
£29.76, mains adaptor £3.40, case £3.40.
DM350 £71.82, DM450 £102.17. DM235
£52.66. Accessories for all 3 models --
rechargeable batteries £7.99, mains adap-
tor/charger £3 94, case £9. Enterprise Droll
calculator £23.27. New 10M1 -1z scope E145.
COMPUTER GAMES
Chess challenger 7 £84. Voice challenger
£229. Checker challenger 2 £46. Checker
challenger 4 E84. Atari video computer
E147. Cartridges £14.32. Star Chess £62.
Chess champion 6 £49.95.
CONTINENTAL SPECIALITIES
PRODUCTS
EXP300 £6.61. EXP350 E3.62. EXP325
£1.84. EXP650 (4.14. EXP4B £2.64. LP2
£20.70.
TV GAMES
Tank battles kit £6.34. AY -3-8500 chip
£5.27, kit £4.28. Stunt cycle AY -3-8760
chip £13.63. kit £4.00. 10 game paddle 2
AY -3-8600 chip E10.25. kit E7.03. Racing
car chip AY -3-8603 £13.63. Modified shoot
kit £5.28. Rifle kit £5.27. Colour generator
kit (9.05. Joystick 220K £1.80.
MAINS TRANSFORMERS
6-0-6V 100ma 76p, £2.60. 9-0-9V
75ma 78p, la £2.22, 2a E2.89. 12-0-12V
100ma 92p, la C2.75. 15-0-15V la E3.09.
JC12 AND JC20 AMPLIFIERS
Integrated circuit audio amplifier chips with
data and printed circuits. JC12 6 Watts
£2.08. JC20 10 Watts £3.14.
FE RRRRR I 2N414
IC radio chip 85p. extra parts and pcb for
radio E4.10. case f 1.06.
PRINTED CIRCUIT MATERIALS
PC etching kits:- economy E2.32, standard
£4.36. 40 sq ins pcb 66p. 1 lb FeC1 £1.30.
etch resist pens:- economy 50p, dada 84p.
drill bits 1/32" or 1 mm 27p. etching dish
89p. laminate cutter 82p.
S-DECS AND T-DECS
S -Dec £3 79. T -Dec £4.59. u-DecA £4.69.
u-DecB £7.16. 16 dil adaptor £2.31.

BATTERY ELIMINATORS
3 -way. types with switched output and 4 way
multi -3/44160 100ma £2.39. 6/7f/9v
300rna E3.14. (00ma radio types with press
stud connectors 9v E3.57. 6v £3.57, 4 -iv
£3.57, 9  9v E4.79. 6 + 6v E4.79, 4+
Aly £4.79: cassette recorder mains unit 71v
100ma with 5 pin din plug £3.57. fully
stabilized type 3/6/74/9v 400ma £5.76. car
convertors 12v dc input, output 9v 300ma
£1.19, output 74v 300ma f 1.19, output
3/44/6/71/9/12v 800ma £2.66.
B ATTERY ELIMINATOR KITS
100ma radio types with press -stud connec-
tors 4,1v £1.49, 6v E1.49, 9v £1.49, 4,+
41v £1.92. 6 6v £1.92, 9 + 9v £1732.
cassette type 71y, 100maduty with din plugtype

E1.49. heav 13 way s
4}/6/7/81/11/114/1/21/25/28/342v
1A £4.95, 2A E73/.72. car convertor in

4/put
12v

dc, output 6/71/9v 1A stabilized f 1.35.
STABILIZED POWER KITS
The first price is for kit without transformer,
the bracketed price includes transformer. 8 -
way types 3/41/6/71/9/12/15/18v 100ma
E1.74 1E2.501. IA £2.98 1E5.101, 2A E4.10
1E6.87/. variable voltage models 2-18v
100ma E2.12 1E2.981, 1-30v 1A E2.98
If 5.95/, 1-30v 2A £4.981E11.241.
B I-PAK AUDIO MODULES
AL30A £4.08. PA12 E8.38. PS12 £1.58.
T538 E2.70 5450 E25.06. AL60 £5.06.
PA100 E17.33. SPMBO £4.74. BMT80
£6.08. Stereo 30 £21.57. MA60 E38.27.
COMPONENTS
1N4148 0.9p. 1N4002 3.1p. 741 8 did 18p.bc183,

723 14 dil 1 8
bc213, bc543 p.7. bc549NE555 4.2p.dil bc25p.182. bcl 84,
bc212, bc214, bc548 5p. tip31c, tip32c
30p. tip41c 39p. bd131, bd132 27p. plastic
equiv bc107 5p. fuses 20mm x 5mm car-
tridge .15, .25..5, 1. 2, 3, 5 Amp quickblow
1p, anti -surge 3.6p. resistors 5% 1W (12
10R to 10M 1p, 0.8p for 50  of one value.
polyester capacitors 250v .015, .068, 1rnf
1.50_01_033_33 2.8p..022..047mf 3.3p,
.22, .47mf 4.9p. polystyrene capacitors (12
63v 10 to 1000pf 3p, 1n2 to 10n 4p.
ceramic capacitors 50V E8 22pf to 47n 2p.
electrolytic capacitors 50v .5. 1, 2mf 5p, 25v
5, t0mf 5p, 16v 22, 33mf 5p, 47. 68mf
3.5p. 100mf 6p, 330, 470mf 9p, 1000mf
10p. zeners 400mW E24 2v7 to 33v 7p.
preset potsbminiature 0.1W horie or veil
100 to 4M7su 6p. potentiometers IW 4K7 to
2M2 log or lin single 27p, dual 67p. 4- red
LEDs 9.7p. is sockets 8 did 8.7p, 14 did
10.1p, 16 did 12p.

SWANLEY ELECTRONICS
DEPT PE, 32 Goldael Rd., Swanley, Kent 8R8 8E2.

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

The new all British designed single board
MICROCOMPUTER

SEMEL-ABACUS
IN KIT FORM

* Supplied with 16K of RAM
* Uses the powerfull Z-80 Microprocessor
* Space for upto 32K RAM on board
* 8K Full Basic
* VDU Memory Mapped
* 64 Characters by 16 Lines
* Tape Interface
* Single Board Construction
* RS 232 Printer Interface
* Plugs into a standard TV set
* Full alphanumeric Characters plus 64 User

Definable Graphics
* Stabilised power supply

OPTIONAL
* Colour Graphics
* Expansion board to full 64K Memory
* Analougue Interface

STRUTT

£376.50
+ VAT

ELECTRICAL AND MECHANICAL
ENGINEERING LTD.
3C, BARLEY MARKET ST., TAVISTOCK, DEVON. PL19 05F
Tel: TAVISTOCK 108221 5439 Telex: 45263
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U.K. RETURN OF POST MAIL ORDER SERVICE, ALSO WORLDWIDE EXPORT SERVICE

BSR DE LUXE AUTOCHANGER
Plays 12", 10" or 7" records.
Auto or Manual. A high quality
unit backed by BSR reliability.
Stereo Ceramic Cartridge. AC is

200/250V. Size 131/2-111/2in.
11

3 speeds. Above motor board \xi..
vp." I

33/4in Below motor board Vhin
won Ceramic Stereo cartridge.

£20 Post Et 60

HEAVY METAL PLINTHS ONLY
Cut out for most BSR or Garrard decks Post Cl 60
Silver grey finish.
Model "A" Size 14% 0 121/2 x 3in. £3.50
Model "B" Size 16 a 1314 x 3M. £4.50
TINTED PLASTIC COVERS ONLY
Sizes 141/2 x 121/2 x 41/2in E3.50 each
:141/2 x 121/2 x 3m E3.50 each
151/4 x 13% x 4in E4. 18 x 131/4 x 4in ES.
171/4 x 91/2 x Thm f3. 18 x 121/2 x 3in EC
141/2 x 141/2 x 2Ytin Rosewood sides f4. Post Cl 60

'Ideal for record decks. tape decks. etc

BSR SINGLE PLAYER
Ideal replacement or disco deck .,/ '",,, \
with cueing device and stereo E21
ceramic cartridge. 3 speeds. Pig :: \
Large turntable, modern design Elle

TWO -SPUD 1111011ET MOSEL E15.

BSR P182 3 speeds flared aluminium turntable "S" shape
arm. cueing device. ceramic cartridge E24. Post El .60
BSR MP60/ P128 Stereo Ceramic, balanced arm. cueing

 device. Bias compensator £28. Magnetic ES extra.

GARRARD HI-FI ,ft,
MINI CHANGER
Model 2025e.

I.O r .if3 -spied stereo cartridg
Cueing devices Post E1.60'Mk
B.S.R. P183 BELT DRIVE QUALITY DECK
Manual or automatic play. Two speeds.
Precision balanced arm Slide
in head. cueing device
Bargain price

£30 Post El 60
Suitable magnetic cartridge E8.60.

ELAC HI-FI SPEAKER
8in. TWIN CONE
Large ceramic magnet. 50-16.000 c/s
Bass resonance 40 c/s
8 ohm impedance
10 watts RMS £5.95 Post 75p ' -
20 watt woofer

Lha ,, only £7. 9 5 Post 75p

LOW VOLTAGE POWER PACK for MODELS
Ready made. Famous make Will supply 10 volts D.C. at
400mA With terminals and mains lead. £2.75 Post 500

POTENTIOMETERS
5k0 to 2M0 LOG or LIN
L/S 36p. DP SOp.
Stereo L/S 85p. DP E1
Edge Pot 5K SP 45p

80 Ohm Coax
FRINGE LOW LOSS 15p yd.
PLUGS 10p. SOCKETS 10p.
LINE SOCKETS 25p
OUTLET BOXES 60p
300 ohm FEEDER Sp yd.

EMI 131/2 x 81n. LOUDSPEAKERS
With sweeter and
crossover 10 watt
3 or 8 ohm

Bass woofer only
8 ohm 15 watt.

£9.95 £10.95
Post 75p Post 75p

7=7,t= 11.9E 5 Post 75p
Suitable Bookshelf Cabinet
Teak finish. For EMI 13 x 8 speakers.
Size 16 x 11 x 8 inches approximately

£9.50
Post Cl 60

THE "I r BULK TAPE ERASER
Suitable for cassettes. and all sizes of tape
reels A C mains 200/250V Leaflet S A E
Will also demagnetise small tools £6
Head Denvegnetialiff only E5.00 Post 30p

RELAYS. 12V DC ssp. 6V DC 85p. 240V AC 115p.
BLANK ALUMINIUM CHASSIS. 6 x 4-115p; 8 x 6-
E1.40; 10 0 7-E1.138; 12 x 8-E1.70; 14 s 9-E1.110; 16
6-E1.1111; 16010-C2.20. ANGLE ALI. 6 s% s %in -20p.
ALUMINIUM PANELS. 6 x 4-24p; 8 x 6-38p; 14 x
3-40p; 10 x 7-I54p; 12 x 8-70p; 12 x 5-44p; 16 x
6-70p; 14 x 9-114p; 12 x 12 -El; 16x 10-E1.111.
PLASTIC AND ALI BOXES IN STOCK. MANY SIZES
VARICAP FM TUNER HEAD with circuit & connections
Some technical knowledge required £4.85.
TAO STRIP 28 -way 12p.
TAPE OSCILLATOR COIL. Valve type. 35p.
BRIDGE RECTIFIER 200V PIV ./2 amp 50p. 8 amp £2.50.
TOGGLE SWITCHES SP 30p. OPST 40p. DPDT Sflp.
MANY OTHER TOGGLES IN STOCK. Plane enquire.
PICK-UP CARTRIDGES ACOS, GP91 E2.00. GP94 £2.50.
SONOTONE 9TAHC Diamond 13.75. V100 Magnetic E6.50.
WIRE -WOUND RESISTORS 5 wan, 10 watt. 15 watt 15p.

MAINS OPERATED SOLID
AM/FM STEREO TUNER

--:"-.----. rill-

11 II 7:1:-.--
control. Max. o/p Voltage 600mV
Teak finish cabinet. Will match
wide. 4in highs 91/2in. deep approx.
Only

STATE

200/240V AC Mains.
F.M. /A.M. Stereo Tuner.
Covering M W., A.M. 540-
1605KHz.
V.H.F., F.M. 88-108MHz.
Ferrite rod aerial for M.W.
Full AFC and AGC on A.M.
and F.M. Stereo Beacon
Indicator. Built-in Pre -amps
with variable output adjust.
able by pre-set

R M S into 20K Simulated
almost any amplifier. Size 81/4in

£28 Post El 60

RCS SOUND TO LIGHT KIT Mk. 2 £1 8
Kit of parts to build a 3 channel sound to light unit
1.000 watts per channel Suitable for home or disco. Post 50p

Easy to build. Full instructions supplied. Cabinet £4.50 extra.
Will operate from 200MV to 100 watt signal.

RCS "MINOR" 10 watt AMPLIFIER KIT
This kit is suitable for record players. guitars, tape playback,
electronic instruments or small PA systems Two versions
available Mono. E12.50; Stereo, E20. Post 45p Specification
10VV per channel, input 100mV; size 91/2 x 3 x tin. approx. SAE
details. Full instructions supplied. AC mains powered
Input can be modified to suit guitar.

R.C.S. STEREO PRE -AMP KIT. All parts to build this pre -amp
Inputs for high, medium or low imp per channel
With volume control and P.C.Board £2.95
Can be ganged to make multi -way stereo mixers Post 35p

MAINS TRANSFORMERS ALL POST 75p
250.0.2500 70mA 6 5V 2A E3.45
25002500 80mA 6 31/ 3 50 6 3V IA E4.60
350,1300V 10OrnA 6 3V 3 5 tont, £5.50
30003000 120mA 2x 6 3V 2A CT 5v 2A VISO
220V 45mA 6 3V 2A £2.50
HEATER TRANSFORMER 6 30 Vt amp £2.00 3 amp £2.20
GENERAL PURPOSE LOW VOLTAGE Tapped outputs evadable
.2 amp 3 4.5 6 8 9 10 12 15 18 25 and 30V E6.00
tamp 6 8 10 12 16 18 20 24 30 36.40 48 60 £8.00
2 amp 6 8. 10 12 16. 18 20 24 30 36 40 48 60 E9.60
3amp 6 8 10 12 16 18 20 24 30 36 40 48 60 E12.50
Sarno 6 8 10 12 16 18.20 24 30 36 40 48 60 E16.00

12V 100mA £1.30 200. 40V 60V 1 amp E4.00
120 750e00 01.75 12V. 3 amp E3.50
10.010V 2arnp ' £3.00 10V. 30V. 40V. 2 amp E3.50
305 5 amp and 1700.17V 40V. 2 amp £3.60

2 amp E4.00 20V. 1 amp E3.00
0 5 8 10 16V In amp E2.50 205-0.200. 1 amp E3.50
9V 3 amp £3.50 300.0.300. 2 amp MOO
25.0.250 2 amp E4.50 201 t 8V. 6 amp. each E11.00
30V 2 amp E3.50 12-612V. 2 amp E3.60
30V 11/2 amp E3.30 9V. 'A amp E1.60

AUTO TRANSFORMERS. 1150 to 2300 or 230V W 115V 150W £7.00
250W £6.00 400W £5.00 STOW E10.00
FULL WAVE BRIDGE CHARGER RECTIFIERS
6 or 12V outputs 2 amp 71p. 4 amp E.11 26

CHARGER TRANSFORMERS l'/, amp CIAO. 3 amp £4.00 4 amp

£6.60
12v 11/2 amp trail Wave Selenium Rectd.er 25p

V .

Teak 4 or 8 ohm
White 4 ohm only
13 x 10 x bin. approx

PEAKERS

50 to 14.000 cps
10 watts

£16 . , it Post El 60 .

EXTENSION SPEAKERS £3.95 ea
Globe shaped cases in high gloss mouldings of red or green. are
finished with chrome frontal trim. In addition, 21/2 metres of twin
lead already fitted with phono ir -
plug is supplied

Full Range Quality
Frequency Response An .
Impedance 8 ohms
Power Peak 5 watts

LOW V LT OE ELECTROLYTICS
1, 2. 4. 5. 8, 16, 25. 30, 50. 100. 200mF 15V 10p.
500mF 12V 16p; 25V 20p; 50V 30p; 420mF /500V £1.30.
1000mF 12V 17p; 25V 35p; 50V 47p; 100V 70p.
2000mF 6V 25p; 25V 42p; 40V 60p; 1 200mF 76V 110p.
2500mF 50V 62p; 3000mF 25V 47p; 50V 115p.
4500rnF 64V E2; 4700mF 63V E1.20. 2700mF / 76V f 1 .
5000mF 35V 86p. 56001nF / 76V E1.75.
HIGH VOLTAGE ELECTROLYTICS

8/350V 22p 8+8/450V SOp 50+50/300V 50p
16/350V 30p 8+16/450V 60p 32+32/450V 75p
32/500V 75p 16+16/450V 50p 100+100/275V 65p
50/500V E1.20 32+32/350V SOp 150+200/275v 70p
MANY OTHER ELECTROLYTICS IN STOCK
SHORT WAVE 100pf air spaced gangable tuner. 96p.
TRIMMERS 10pF, 3OpF, 50pF. Sp. 100pF, 150pF, 15p.
CERAMIC, 1pF to 0 OlmF, 5p. Silver Mica 2 to 5000pF Sp.
PAPER 350V.0 1 7p; 0 5 13p; lmF 150V 20p; 2mF 150V
20p; 500V-0.001 to 0.05 12p; 0 1 15p; 0 25 25p; 0.47 35p.
MICRO SWITCH SINGLE POLE CHANGEOVER 20p.
SUB -MIN MICRO SWITCH, 26p. Single pole change over
TWIN GANG. 385 + 385pF SOp; 500pF slow motion 75p.
365 + 365 + 25 + 25pF. Slow motion drive 85p. 120pF 50p.
TRANSISTOR TWIN GANG. 50p.
NEON PANEL INDICATORS 250V. Amber or red 30p.
ILLUMINATED ROCKER SWITCH. single pole Red 65p.
RESISTORS. 100 to 10M YAW, %W. 1W. 20% 2p; 2W, 10p.
HIGH stability. 1/2W 2% 10 ohms to I meg , 12p.
Dino 5% Preferred values 10 ohms to 10 meg . Sp.

BAKER SUPERB £24
12in 25 watt Post El 60
Quality loudspeaker. low cone resonance
ensures clear reproduction of the deepest
bass. Special copper drive and concentric
tweeter cone. Full range reproduction with
remarkable efficiency in the upper
voter

Bass resonance 25 c/s
Useful response 20-17.000 c/s
8 or 16 ohms models

B AKER "BIG -SOUND- SPEAKERS. Post El 60

'Group 100' 'Disco 100 -Group 50/15'
12 inch 12 inch 15 inch
100 watt £29 loowat, £29 75 wan £35
8 or 16 ohm 8 or 16 ohm 8 or 16 ohm

B AKER LOUDSPEAKER, 12 INCH. SO WATT.
GROUP 50/12, 4 OR 8 OR 16 OHM HIGH POWER
FULL RANGE PROFESSIONAL QUALITY
RESPONSE 30.16.000 CPS
MASSIVE CERAMIC MAGNET Post El 60
WITH ALUMINIUM PRESENCE CENTRE DOME

TEAK VENEERED HI-FI SPEAKER CABINETS
For 13xElin or 8in speaker E11.50 Post t 1 00
For 61/2in speaker and tweeter

.SMany other cabinets in stock Phone your requirementsPost 75P
SPEAKER COVERING MATERIALS. Samples Large S A E
LOUDSPEAKER CABINET WADDING 1 Bin wide 20p It

R.C.S. 100 watt
VALVE aro
AMPLIFIER
CHASSIS
Four inputs Four way mixing master volume, treble and bass
controls Suits all speakers. This professional quality amplifier
chassis is suitable for all groups. disco, PA. where high quality
power is required 5 speaker outputs AC mains operated Slave
output socket Produced by demand for a quality valve amplifier
100V line output to order E10 extra £105

Send for leaflet
Suitablecarrying cab E21 Price carr E6 00

GOODMANS TWIN AXIOM 8 inch dual cone loudspeaker 8
ohm. 15 watt hi-fi unit E10.50.
CROSSOVERS. TWO-WAY 3000 c/s 3 or 8 or 15 ohm
E1.90. 3 -way 950 cps/3000 cps, E2.20.
LOUDSPEAKERS PM 3 OHM 2,14in E1.150; 61/2in . £1.65;

E1.90; Bin , E2.50.
SPECIAL OFFER: SO ohm, rkin 23/4in 35 ohm, 3in
2508hm, 21/2in . 3m . 5x3in 7x4on Bohm, 21/2m 3m 31/2in

5m 15 ohm. 31/2m dia. 6x4in 7x4in 5s3tn

3 ohm. 2V2on 2%in 31/2in , Sin dia E1.50 each.
PHILIPS LOUDSPEAKER, Bin.. 4 ohms. 4 watts E2.50.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
8in diameter 4W E2.50. 10in diameter 5W E3.50;
12in diameter 6W £4.60. 3 /8/15 ohms, please state
MOTOROLA PIEZO ELECTRIC HORN TWEETER. E6.50

up to 100 watts. No crossover required
BLACK PLASTIC CONSTRUCTION BOX with brushed
aluminium facia. Sturdy job. Size 61/2 x 41/2 s tie £1.50

B AKER 150 WATT -
PROFESSIONAL
MIXER AMPLIFIER
AR purpcee transistorised
Ideal for Groups. Disco
and P.A. 4 inputs speech and music 4 way mixing
Output 4 8/16 ohms A C Mains Separate treble and
bass controls. Master volume control
100 volt line model E66 £85 El 60 care
B AKER 50 WATT
AMPLIFIER

Ciol°70. GA
£65 Post El 60
Superior quality ideal for Halls/ PA systems Disco s and Groups
Two inputs with Mixer Volume Controls Master Bass. Treble and
Gain Controls 50 watts RMS Three loudspeaker outlets 4 8. 16
ohm AC 240V (1 20V available) Blue wording on black cabinet

'GOODMANS RUBBER
SURROUND BASS WOOFER
Standard I 2in diameter fixing with
cut sides 12 a 10 14 000 Gauss
magnet 20 watts R M S 4 ohm
imp Bass resonance 30 c p s
Frequency response 30-8000 c p s

E9.95 oted1 Post El 60

£25

CASSETTE MOTOR. 6 volt £1.00.
£5

CASSETTE MECHANISM. Mono heads. no motor E3.00.

ELECTRO MAGNETIC
PENDULUM MECHANISM 95p Post 30p
1 5V DC operation over 300 hours continuous on SP2
battery, fully adjustable swing and speed Ideal displays.
teaching electro magnetism or metronome. strobe, etc

ALUMINIUM HEAT SINKS. FINNED TYPE.
Sizes 51' x 4" x 1" 95p. 6,2" X 2" x 21/4" 45p
JACK PLUGS Mono Plastic 25p; Metal 30p.
JACK PLUGS Stereo Plastic 30p: Metal 35p.
JACK SOCKETS Mono Open 20p; Closed 25p.
JACK SOCKETS Sumo Open 25p; Closed 30p.
FREE SOCKETS - Cable end 30p.
2.5mm and 3.5mm JACK SOCKETS 15p.
2.5mm and 3.5mm JACK PLUGS 15p.
DIN TYPE CONNECTORS
Sockets 3 -pin, 5 -pin 10p. Free Sockets 3 -pin, 5 -pin 25p.
Plugs 3 -pin 20p; 5 -pin 25p.
PHONO PLUGS and SOCKETS roe. 10p.
Free Socket for cable end ea. 15p.
Screened Phono Plugs ea. 15p.
TV CONVERGENCE POTS 15p each.
Values = 5, 7. 10, 20. 50, 100, 200. 250, 470. 2000 ohms
'MONO PRE -AMPLIFIER. Mains operated
solid state pre -amplifier unit designed to
complement amplifiers without low level
phono and tape input stages This free-
standing cabinet incorporates circuitry for
automatic R I.A.A equalisation on magnetic
phono input and N A B equalisation for tape
heads Phono sockets for input and output

RADIO COMPONENT SPECIALISTS 33 7o renHoi-TEMelan rdialyOV21.. 0CpFelnOSYa sj
Radio Books end Components Lists 20p. (Minimum posting charge 30p.) Access or Barclaycard please. Telephone:01-884 1665 for same day despatch.
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AITKEN BROS
35, High Bridge, Newcastle upon Tyne
Tel: 0632 26729 EXP300

550 contacts with two 50 -point BUS
bars. Size 152 x 53mm. £8.95.

PROTO-BOARD 6 KIT
630 contacts. four 5 way binding posts,EXP300 P66 Kit accepts up to 6 14 pin DIPs. £10.98.

CSC LOGIC PROBES
LP -2 ECONOMY PROBE
Mio pulse width 300 nanoseconds, 300 KO input
impedance. tests circuits up to 1.5MHz. Detecting pulse

trains or single -shot event in TEL DTL, HTL, and CMOS cir-
cuits. £20.95.
LP -1 Memory Probe E35.05
LP -3 High Speed Memory Probe C58.75
CSC catalogue available. Please send S.A.E.
CALSCOPE SUPER 6 £186.30
A portable single beam 6MHz bandwidth oscilloscope with
easy to use controls. High gain to 10 my/cm end wide time
base range from Ifs to 100 ms/cm. Full specification to re-
quest. Please send S.A.E. Professional scopes you can afford.

CALSCOPE SUPER 10 £251.85
A dual trace 10MHz instrument of the very highest
performance and quality. It has an accuracy of 3% which Is
achieved by the use of built-in stabilised power supplies
which keep the trace rock steady over a wide range of mains
fluctuations. Full specification on request. Please send S.A.E.

TE20D TECH R.F. SIGNAL
GENERATOR
Accurately covers 120 KCS to 500 MCS in 6 bands. Directly
calibrated. Variable RF attenuator 240 VAC. Size
140.215., 170mm.
Pace £52.50 (E50.1113 to callers).
TE22D TECH AUDIO GENERATOR
Sine & square wave audio generator. Sine wave range 20
cps to 20K cps in four bands.
Square wave range 20 cps to 15K cps In four bands 240V
A.C. Size 140 x215 x 170mm.
Prise E63.31 1E0141 to eallorel.

TMK 500 MULTIMETER 30,000 o.p.v. AC
volts 2.5. 10, 25, 100, 250, 500, 1000. DC volts.
0.25, 1, 2.5, 10, 25, 100, 250, 1000. DC current
50pa. 5MA, 50MA, 12 amp. Resistance 0-6K,
60K. 6MEG. 60MEG. Decibels. -20 to + 56 db.
Buzzer continuity test size, 160 x 110 x 55MM.
Batteries & leads included.
PRICE £25.96.

CSC 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 breadboards of
any size.

Kr rein me Irrr.

SINCLAIR DM350 £79.95
SINCLAIR DM450 £114.95
Size 2550148 x 40mm.
DM350 33 digit display DM450 43 digit display. Both
provide six functions in 34 ranges. D.C. voltage 100/ to
1200V 1100/A/ 011 DM350) A.C. voltage 100yiV to 750V.
D.C. current 1 nA to 10A. A.C. current lnA to 10A resistance
10m0 to 20M0 1100m0 opn DM350). Accessories for
DM350 & 450 as for DM235 below. Full spec. on request.
Please send S.A.E.

Sinclair PFM200 frequency meter
Size 157.76.32mm.
Range 20Hz to 200MHz. Accessories and illustration as for
PDM35 below. E57.915.

SINCLAIR PDM35
DIGITAL POCKET MULTIMETER
DC volts 14 ranges) lmV to 1000V AC volts IV to
500V DC current (6 ranges) I nA to 200MA.
Resistance 15 ranges) 10 to 20 MEGO. PRICE
£34.95. AC Adaptor £3.95 de luxe padded carry-
ing case £3.50 MN 1604 Battery £1 .28.
Size 157 x 76 32mm.

SINCLAIR DM235
BENCH -PORTABLE DIGITAL
MULTIMETER.
DC volts (4 ranges) 1mV to 1000V AC volts 14

ranges/ 1 MV to 750V AC & DC current 1 pa to
1000MA Resistance (5 ranges) 10 to 20 MEG 0.

PRICE £67.96. Carrying case £9.95. AC adap-
tor/charger. £4.50. Rechargeable Battery
Pack.C9.70
Size 255= 148. 40mm.

PANEL METERS
DIMS 60MM x 45MM. 50p amp, 100p amp 1MA,
5MA, 10MA, 50MA. 100MA, 500MA, 1 amp, 2
amp, 25V dc, 30V dc, 50v AC, 300V ac, "S'', "VU"
50-0-50pa, 100-0-100pa, 500-0-500pa. PRICE
£5.96.

DESOLDERING TOOL £0.45
SUCTION PUMP.

Education Establishment Orders Accepted.
PHONE OR SEND YOUR ACCESS OR

BARCLAYCARD NUMBER FOR SALES OVER 10.
ALL PRICES INCLUDE POSTAGE AND VAT.

FIRST
and STILL BEST!
We've been producing our Electronics
Components Catalogue for over 20
years. During that time we've learned a
lot, not only in the art of catalogue
production but in building a business
that serves the needs of constructors.
Little wonder that we have a reputation
second to none for our catalogue - and
for the service that backs it up. Ex-
perience both for yourself. Just send
E1.30 with the coupon and a

catalogue will come by return of post.

TREAT
YOURSELF
for XMAS!

 About 2,500 items clearly listed and indexed.
 Profusely illustrated throughout.
 128 A-4 size pages, bound in full -colour cover.
 Bargain list of unrepeatable offers included free.
 Catalogue contains details of simple Credit Scheme.

HOME RADIO (Components) LTD.,
Dept. PE., 234-240 London Road, Mitcham, Surrey CR4 3HD

Phone 01-648 8422

e
Q. WPlease write your Name and Address in block capitals

O. I

c.) 9 I
Q. ADDRESS

Cr)
t5 I

g

HOME RADIO (Components) LTD., Dept. PE (Regn. No
:S 234-240 London Road, Mitcham, Surrey. CR4 3HD London 912966

NAME I

I

CLEF KITS

It III II ITT 11 tif ti ill %X 'MN\

High Quality Electronic Musical
Instruments under the personal super-
vision of Specialist Designer A. .1.
BOOTH MAN.

JOANNA 72 & 88 PIANOS
Six and 73 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. Build this widely aclaimed
professional instrument, for either domestic
or Stage use, from our top quality Compo-
nent Kits.

SIX OCTAVES - E184
73 OCTAVES - E209

P.E. STRING ENSEMBLE
The versatile String Synthesizer with a fan-
tastic sound at an economic price. Split
Keyboard facility with a range of impressive
voices.

COMPONENT KIT - £164

Back up TELEPHONE advice is available
from the Designer to supplement the
clear instructions included with the
above Nits.

P.A.'s - SPEAKERS - CABINETS
Units can be supplied to add to the Compo-
nent Kits, including Domestic or Stage
Cabinets and portable tubular legs.

SUB -KITS
Reduce the cash outlay during the building
process - details in the lists.

KEYBOARDS
We believe that we have located the best
manufacturer of square front Keyboards, as
used in our Kits, and can also supply
Keyswitch hardware including the industry
standard soft plated contact springs.

49 NOTE C -C £23.80
73 NOTE F -F £37.00
88 NOTE A -C £45.00

All Keyboards are easily cut to provide your
required length and compass. Quantity en-
quiries welcome.

NEW KITS
This space reserved for December release of
Electronic Rotor. (See us at BREADBOARD
'79.1

BUILDING SERVICE
We are specialists in Electronic Piano
Manufacture and can build your Piano for you
- see lists.

DEMONSTRATION CASSETTES
Please specify Ensemble or Piano at £1.50
each for ten minute content. Cost may be
deducted from subsequent orders.

INFORMATION
Please send S.A.E. quoting items of interest.
Telephone BARCLAYCARD orders can be
accepted. all prices include VAT., carriage &
Insurance.

VISITS
Are welcome by appointment. otherwise Mail
Order Only.

EXPORT
Enquiries welcome - in Australia please con-
tact JAYCAR (Sydney).

CLEF PRODUCTS (ELECTRONICS)
LIMITED

(Dept. PE) 16, Mayfield Road, Bramhall, Cheshire SK7 1JU.
061-439 3297
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The opportunities in electronics, today, and for the
future are limitless - throughout the world. Jobs for
qualified people are available everywhere at very high
salaries. Running your own business, also, in electronics
- especially for the servicing of radio, TV and all associated
equipment - can make for a varied, interesting and highly
renumerative career. There will never be enough specialists
to cope with the ever increasing amount of electronic
equipment coming on to the world market.

We give modern training courses n all fields of electronics
- practical D.I.Y. courses - courses for City & Guilds exams,
the Radio Amateur licence and also training for the new
Computer Technology. We specialise only in electronics and
have over 40 years experience in the subject.

All the training can be carried out in the comfort of your
own home and at your own pace.

A tutor is available to whom you can write at any time
for advice or help during your work.

and a career.
COURSES AVAILABLE: -

CITY & GUILDS CERTIFICATES
IN TELECOMMUNICATIONS AND
ELECTRONICS.

 RADIO AMATEUR LICENCE.

 COMPUTER TECHNOLOGY WITH
HOME TRAINING COMPUTER.

 DIGITAL ELECTRONICS.

 BEGINNERS PRACTICAL COURSE. "oft..

 RADIO AND TELEVISION SERVICE.

 AND MANY OTHERS.

WE ARE AN INTERNATIONAL SCHOOL
SPECIALISING IN ELECTRONICS
TRAINING ONLY AND HAVE OVER
40 YEARS EXPERIENCE IN THIS
SUBJECT.

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

Free 32 page
Colour Booklet.

PE A/1/80

NAME
ADDRESS

Block Caps Please

Post now, without obligation, to: -

BRITISH NATIONAL RADIO and
ELECTRONICS SCHOOL 11113a.ntll)(1Zdrsey.
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RST
VALVE MAIL ORDER CO.

Climax House
Fallsbrook Road, London SW16 6ED

SPECIAL EXPRESS
MAIL ORDER SERVICE

Ep Ep ED Eci_ Ep
44119 0.12 80,70 0.17 MPSUO1 0.41 1N914 0-00 7405 0.18
AAY30 0.31 BCY 71 0.20 MPSUO6 0.53 1N916 0.08 7406 0.46
AAY32 0.48 BCY72 0.15 MPSU56 0.56 1N4001 0.07 7407 0.46
A4213 0.21 BCZ11 1.72 NE555 0.52 1N4002 0.07 7408 0.23
44215 0.39 BD115 0.52 NKT401 2.30 1N4003 0.08 7409 0.23
A4217 0.31 8D121 1.50 NKT403 1.99 1N4004 0.08 7410 0.18
AC107 089 B D123 1.50 NKT404 1.99 1N4005 0.09 7412 0.30
AC125 0.23 BD124 1.50 045 1.0 1N4006 0.09 7413 0.37
AC126 0.23 80131 0.40 047 0.63 1N4007 0.10 7416 0.37
AC127 0.23 BD132 0.44 0410 0.74 1N4009 0.17 7417 0.37
AC128 0.23 B D135 0.39 0447 0.16 1N4148 0.07 7420 0.20
AC141 0.29 El 0136 0.39 0A70 0.35 1N5400 0.15. 7422 0.23
AC141K 0.40 BD137 0.40 0479 0.35 1N5401 0.15 7423 0.37
AC142 0.23 BD138 0.48 0A81 0.38 1S44 0.05 7425 0.35
AC142K 0.35 BD139 0.49 0A85 0.35 15920 0.08 7427 0.35
AC176 0.23 BD140 0.51 0A90 0.09 1S921 0.08 7428 0.49
AC187 0.23 BD144 2.30 0A91 0.09 2G301 1.15 7430 0.20
AC188 0.23 80181 1.26 0A95 0.09 26302 1.15 7432 0.35
ACY17 0.98 BD182 1.36 04200 0.10 2G306 1.27 7433 0.41
ACY18 0.92 BD237 0.46 0A202 0.10 2N404 1.15 7437 0.37
ACY19 0.88 80238 0.63 0A211 1.15 2N696 0.29 7438 0.37
ACY20 0.80 B DX10 1.05 042200 1.15 2N697 0.29 7440 0.21
ACY21 0.86 80X32 2.30 042201 1.15 2N698 0.35 7441AN 0.97
ACY39 1.72 8 DY20 1.44 047_206 1.15 2N705 1.38 7442 0.83
AD149 0.80 BDY60 1.72 042207 1.15 2N706 0.17 7447AN 1.04
AD161 0.52 BF115 0.29 0016 2.30 2N708 0.23 7450 0.21
A0162 0.52 8E152 0.21 0020 2.88 2N930 0.23 7451 0.21
AF1O6 0.52 BF153 0.23 0022 2.88 2N1131 0.30 7453 0.21
AF114 048 6E154 0.20 0023 3.16 2N1132 0.30 7454 0.21
AF115 0411 13F159 0.26 0C24 3.45 2N1302 0.40 7460 0.21
AF116 0.86 BF160 0.18 0C25 1.04 2N1303 0.40 7470 0.40
AF117 0.86 8E167 0.23 0026 1.04 2N1304 0.52 7472 0.38
AF139 041 8E173 0./3 0C28 2.30 2N1305 0.52 7473 0.41
AF186 1.38 8F177 0.2.3 0C29 2.30 2N1306 0.58 7474 0.46
AF239 0.52 BF178 0.28 0035 1.73 2N1307 0.58 7475 0.62
AFZ11 3.16 BF179 0.29 0036 1.73 2N1308 0.63 7476 046
AFZ12 3.16 BF180 0.35 0C41 0.92 2N1309 0.63 7480 0.63
ASY26 0.46 B F181 0.35 0C42 0.86 2N1613 0.29 7482 0.86
ASY27 048 8E182 0.36 0043 2.59 2N1671 1.73 7483 1.04
ASZ15 1-44 BF183 0.29 0044 0.69 2N1893 0.29 7484 1.15
ASZ16 1.44 8E184 0.29 0C45 0.63 2N2147 2.02 7486 0.40
ASZ17 1.44 8E185 0.29 0071 0.63 2N2148 1.89 7490 0.60
ASZ20 1.72 BF194 0.10 0072 0.63 2N2218 0.29 7491AN 0.92
ASZ21 2.312 BF195 0.10 0073 1.15 2N2219 0.28 7492 0.69
AU110 2.30 ElF196 0.1/ 0074 0.74 2N2220 0.21 7493 0.69
AU113 1.96 8E197 0.14 0075 0.74 2N2221 0.21 7494 0.92
AUY10 2.30 8E200 0.31 0076 0.63 2N2222 0.21 7495 0.83
BA145 0.15 BF224 0.23 0077 1.38 2N2223 3.16 7496 0.92
84148 0.15 BF244 0.32 0081 0.74 2N2368 0.20 7494 3.45
BA154 0.10 BF257 0.28 00812 1.38 2N2369A 0.24 74100 1.73
BA155 0.12 8F258 0.30 0082 0.74 2N2484 0.23 74107 0.52
BA156 0.10 0.37 0083 0.74 2N2646 0.63 74109 0.81
BAW62 0.08 13F336 0.36 0084 0.74 2N2904 0.29 74110 0.58
BAX13 0.07 8F337 0.35 0C122 1.73 2N2905 0.29 74111 0.81
BAX16 0.10 BF338 0.34 0C123 2.02 2N2906 0.24 74116 2.02
80107 0.14 8F521 4.5900139 2.59 2N2907 0.24 74118 1.15
BC108 0.14 8F528 246 0C140 3.16 2N2924 0.24 74119 1.73
BC109 0.15 BFS61 0.23 0C141 3.74 2N2925 0.26 74120 0.95
BC113 014 8E598 0.23 00170 1.15 2N2926 0.16 74121 0.48
BC114 0.15 BFW10 0.74 00171 1.15 2N3053 0.29 74122 0.69
8C115 0.16 BFW11 0.74 00200 1.73 2N3054 0.58 74123 1.15
BC116 0.17 BFX84 0.25 0C201 2.02 2N3055 0.81 74125 0.63
BC117 0.20 BFX85 0.26 0C202 2.02 2N3440 089 74126 0.63
BC118 0.12 BFX87 0.24 00203 2.02 2N3441 0.92 74128 0.69
BC125 0.18 BFX88 0.24 00204 2.88 2N3442 1.211 74132 0.81
BC126 0.23 BFY50 0.30 00205 2.88 74136 0.63
BC135 0.16 BEy51 0.30 00206 2.88 2N3614 1.73 74141 0.92
80136 0.17 8EY52 0.30 00207 2.02 2N3702 0.13 74142 2.65
80137 0.17 BFY64 0.30 OCP71 1.44 2N3703 0.15 74143 2.88
BC147 0.10 BFY90 144 ORP12 0.86 2N3704 0.15 74144 2.88
BC148 0.09 EISX19 0.24 820085 1.16 2N3705 0.15 74145 1.04
BC149 0.10 BSX20 0.23 82009 2.59 2N3706 0.15 74147 2.30
BC157 0.10 BSX21 0.23 820105 2.02 2N3707 0.15 74148 2.02
BC158 0.09 87106 1.44 T1C44 0.35 2N3708 0.12 74150 1-84
BC159 0.12 EITY79/4 3.67 T1C2260 1.38 2N3709 0.15 74151 0-97
BC167 0.14 BU205 2.02 T1L209 0.23 2N3710 0.12 74154 2.02
BC170 0.13 BU206 2.59 T1P29A 0.47 2N3711 0.12 74155 0.97
BC171 0.12 BU208 2.30 T1P304 0.48 2N3771 2.02 74156 0.97
BC172 0.12 BY100 0.52 T1P31A 0.51 2N3772 2.30 74157 0.86
BC173 0.14 BY126 0.16 T1P32A 0.56 2N3773 3.45 74159 242
BC177 0.17 BY127 0.19 T1P33A 0.79 2N3819 0.41 74170 2.65
BC178 0.16 BZX61 0.21 T1P34A 0.84 2N3820 0.62 74172 5.08'
BC179 0.18 Series T1P41A 0.72 2N3823 0.63 74173 1.61
BC182 0.13 BZY88 0.15 TW42A 0.81 2N3866 0.83 74174 1.73
80183 0.12 Series T1P2955 0.77 2N3904 0.15 74175 1.04
BC184 0.13 T1P3055 0.64 2N3905 0.15 74176 1.26
BC212 0.15 CRS1/40 098 71543 0.52 2N3906 0.15 74178 1.44
BC213 0.14 CRS3/40 0.86 ZS140 0.29 2N4058 0.16 74179 1.44
BC214 0.17 CRS3/60 .04_ 25170 0.24 2N4059 0.12 74180 1.32
5C237 0.10

...1

GEX66 . '4 ZS178 0.62 2N4060 0.14 74190 1.73
BC238 0.14 GEX541 2.0_2 25271 0.26 2N4061 0.14 74191 1.73
BC301 0.38 GAM 012 28278 0.86 2N4062 0.15 74192 1.55
8C303 0.38 GJ 5M 0.86... ZTX107 0.13 2N4124 0.17 74193 1.55
50307 0.12 GL7M ..... ITX108 0.12 2N4126 0.17 74194 1.44
5C308 0.12 GM0378A 2.02 zrxiog 0.14 2N4286 0.23 74195 1.15
5C327 0.23 K51004 0.62 27X300 0.14 2N4288 0.25 74196 148

.BC328 0.21 MJE340 0'92 ZTX301 0.15 2N4289 0.28 74197 1.26
8C337 0.21 MJE370 1 .35 ZTX302 0.17 2N5457 0.40 74198 2.69
BC338 0.20 MJE371 0.71 zTX303 0.20 2N5458 0.40 74199 2.59
BCY30 1.15 MJE520 ,0'...,60 ZTX304 0.22 2N5459 0.40 76013N 2.02
BCY31 1.15 MJE521 rr,. ZTX311 0.14
BCY3Z- 1.15 MJE2955 ,''''',. ZTX314 0.23
BCY33 1.04 MJE3055 ,,`"-r. ZTX500 0.15 INTEGRATED
BCY34 1-04 MPF102 ....,.. 27X501 0.16 CIRCUITS
BCY39 3.45 MPF103 ,..', ZTX502 0.18 7400 0.18 Plugs in socket
Bcy40 1.15 MPF104 .: ZTX503 0.20 7401 0.18 -low profile
BCY42 0.29 MPF105 °*'. ZTX504 0.23 7402 0.18 8 pin DIL 0.17
8CY43 0.29 M P5406 0.28 ZTX531 0.23 7403 0.18 14 pin DIL 0.17
BCY58 0.18 M PS456 0.30 ZTX550 0.18 7404 0.20 16 pin DIL 0.20

Open daily to callers. Mon. -Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors Closed Saturday Prices correct

Terms C.W.O. only Tel. 01-677 2424-7
Quotations for any types not listed S.A.E. when going

Post and Packing 30p per order to press
All prices Include VAT Telex 948708

0

C
0

SySTMESZ30
A Conference and Exhibition to

help you come to terms with the
Second Industrial Revolution

at the WEMBLEY CONFERENCE CENTRE ;

JANUARY 30 -FEBRUARY 1 ,,m 9.10 am each claN 111

CONFERENCE SESSIONS enable you to share the
experience of experts in the microtechnology field.

A BUYERS' FORUM helps you to establish
effective criteria for selection of goods and
services.

A PROFESSIONAL DEVELOPMENT SEMINAR
introduces managers to the use of microprocessors
in business and industry.

AN EXHIBITION where you can talk personally
with the suppliers of microtechnology products
and services.

Admission to the exhibition is free. You may book
in on the spot for conference sessions, or obtain
further details of fees and a booking form from:

MICROSYSTEMS
CONFERENCE Room 821, Dorset House, Stamford Street. London, SE19LU.

P

J. Birkett
Radio Component Suppliers

25 The Stait, Lincoln LN2 1JF. Tel: 20767
is £1.50.

F -UHF FETS BF 256C . 4 for 75p, E 304 . 4 for LI.
HIGH SPEED CMOS HEF4518BF 55p, 5 for £1.

ISTORS untested f.
50. P TIC BC 107- untested for 80p.
50. PLASTIC PNP TRANSISTORS untested for 60p.
50. ASSORTED 2 WATT ZEN ERS untested a 60p.
50. T05 1 AMP S.C.R's untested for £1.
25. 5 AMP STUD MOUNTING S.C.R's untested a 75p.
10. 20 AMP STUD MOUNTING DIODES untested a 60p.
20. 19.AMP-STMTKICUSIT1IM-14400C-Sonteste4e.8Op.---- 

. ASSORTED PUSH BUTTON BANKS less knobs . £1.30.
1000pf 6 K. V.W. DISC CERAMICS at 6 for 20p.
P 1.44, TV.PAPACITORS 1 uf A 1.'f *Ai:Ie.-40yr>

. .

FETS N CHANNEL 2N 3819 a 20p, 2N 4092 a 15p, 2N 4093  15p, 2N
4118A a 15p, 2N 4302 a 15p, 2N 4392 a 15p, 2N 4869A* 15p, El 1 1  1
E 1 13 a 15p, V H F-UBEE3OCke-25PrW

At To 75 ohm BALUM TRANFORMERS a 20p each.
ELECTROLYTIC CAPACITORS 2000uf 450v.w. 54." x 3" a £2.25.
TEXAS BRIDGES 100 PIV 1 amp  20p, 200 PIV 4 amp 4 60p.
TOGGLE SWITCHES 250 volt 10 m 2 Pole Make a 50p.
ELECT 4er.c.sbU 2..ibl/uf v. , 5000uf 25v.w., both a 75p.

Z***UNIJUNCTIONS 2NAS7.4.-ara,cp, ZN b02kila 256;21TE ME 1 *
RD POLYESTER CAPACITORS .1pf 160v.w.,

5E
TANTALUM CAPACI .1uf 5v.w., .22uf 35v.w., . .47uf
35v.w., 1 uf 35v.w., 2.2uf 35v.w., 3.3uf 16v.w., 4.7uf 16v.w., 4.7uf v.w., 6.8uf
35v.w., 10uf 10v.w., 10uf 25v.w., 22uf 16v.w., 33uf 10v.w., 33uf 25v.w., all at
25p ea. 100uf 10v.w., 150uf 1 Ov.w., both 25p.
MOS PRE -AMPLIFIER I.C.TAA 320 with circuits a 35p.
MULLARD PRE -AMPLIFIER I.C. TAA 435 with data a 30p.
WIRE WOUND POTENTIOMETERS 2 watt type 2K or 10K, 4 watt 5K or
100K. All 25p.
3 PIN PLUG AND SOCKETS with 2 metres of cable as fitted to Hi-Fi a 75p.
MAINS TRANSFORMERS 240 volt input. Type 1.24 volt tapped at 14 volt 1
amp a £1.30 (P&P 25p). Type 2. 30-0-30 volt 500mA a £1 .30 (P&P 25p). Type
3. 45 volt 6 amp a £4.50 (P&P 95p). Type 4. 20 amp 1 amp Twieem 10 volt 1
amp Twice a £4.50 (P&P 95p1. Type 5. 45 volt 2 amp 45 volt 500mA  £3.50
(P&P 85p). Type 6. 16 volt 2 amp a £1.80 (P&P 25p). Type 8. 30 volt 1 amp .
£1.60 (P&P 25p1.
S.C.R's 10 amp type 100 PIV a 28p, 400 PIV a 55p, 800 PIV a 85p.
PARMEKO TRANSFORMER type 5082/1 ratio 1 to 4.2  40p (P&P 15p).
TRANSFORMER 240 volt input, output 26 volt 332 mA  75p (P&P 25p).
METAL FILM RESISTORS all 0.5% tol. 100, 150, 360, 619, 750, 820, 910,
1K 2.2K, 3.9K, 5.1K, 6.2K, 10K, 18K, 75K, 150K, 200K, 392K, 597K, 600K. All
at 6p each.

Please add 20p for post and packing on U.K. orders under £2,
unless otherwise stated. Overseas postage charged at cost.

a
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Electronics
Make a job~or hobby~ of it   
The opportunities in electronics, today, and for the future
are limitless - thr,-.ughout the world - jobs for qualified
people are available everywhere at very high salaries. Running
your own business, also, in electronics - especially for the
servicing of radio, T.V. and all associated equipment - can
make for a varied, interesting and highly renumerative
career. There will never be enough specialists to cope with
the ever increasing amount of electronic equipment coming
on the world market.
We give modern training courses in all fields of electronics -
practical D.I.Y. courses - courses for City and Guild exams,
the Radio Amateur Licence and also training for the new
Computer Technology. We specialise only in electronics and
have over 40 years of experience in the subject. - Details sent without any obligation from...

 

PEB 1 MOT
t' ,,r)[

British National Radio & Electronic School
P R 1r)6 '.st,v (71-ar,mi,

,\ME
)DRESS

E3 ni

LT, 111iE ii i i1 NO
BATTERIES
NO WIRES

ONLY

£32.99
PER PAIR

+ VAT £4.95
.ty communications. Just plug

into power socket. Ready to use. Crystal clear communications
from room to room. Range 1. -mile on the same mains phase.
On/off switch. Volume control. Useful as inter -office intercom,
between office and warehouse, in surgery and in homes.
P.& P. f1.25.

4 -STATION
INTERCOM

£2715
VAT £4.19

Solve your communication problems with this 4 -Station
Transistor Intercom system (1 master and 3 Subs) in robust
plastic cabinets for desk or wall mounting. Call/talk/listen
from Master to Subs to Master. Ideally suitable for Business,
Surgery, Schools. Hospitals and Office. Operates on one SY
battery. On/off switch. A olunie control. Complete with 3 con-
necting wires each Sell. A Battery and other accessories.
P. &P. E I .25.

TELEPHONE AMPLIFIER

et) £17.95
+VAT £2.70

+P&P 99p

Latest trancictorised Telephone Amplifier with detached plug-
in speaker. Placing the receiver on to the cradle activates a
switch for immediate two-way conversation without holding
the handset. Many people can listen at a time. Increase
efficiency In office, shop, workshop. Perfect for -conference"
calls: leaves the user's hands free to make notes, consult files.
No long waiting, caves time with long-distance calls. On/off
switch. volunie control, Conversation reel ird lug model at

E19.95 a VAT E3.00. P. & P. 99p.

DOOR ENTRY SYSTEM
No house/business/surgery should he without a DOOR ENTRY
SYSTEM in this lay :rod age. The modern way to answer
the door in safety to unwanted callers. Talk to the caller
and admit him only if satisfied by pressing a remote control
button which will open the door electronically. A boon for the
invalid. the aged and busy housewife. Supplied complete
d.l.y. kit with one internal Telephone, outside Speaker panel,
electric door lock release (for Surface/Mortice reversible latch
locks), mains power unit, cable (8 -way) 50 R and wiring diagram.
Price £49.95 VAT £7.50 -i- P. & P. £1.50. Kit with two
Telephones £59.95 c- VAT £9.00 P. & P. f 1-75.

10 -day prier refund guaranlee on all item.
WEST LONDON DIRECT SUPPLIES (PE I

169 KENSINGTON HIGH STREET, LONDON. W8

KITS
Kits include com-
ponents, printed circuit
boards and instructions

SPECIAL
OFFERS

Assorted transistors BC147,

Pools predictor (ZA44) £7.30
BC148, BC149, BC157,
BC158, BC159, BF194,

Clap switch (ZA40) "A" BF195, BF196, BF197.
Ring Modulator (ZA39) £6.70 100 for £5.50
Mini Short Wave Receiver
IZA33) Eliot, Murata ultrasonic
Ioniser (2A28) moo tranducers
Telephone amplifier (ZA26) £11.00 MA40 LIS 180p
Touch dimmer (ZA21) £6.50 MA40 LIR 180p
Equaliser (ZA15) £17.00 or 320p PR.
Parametric equaliser (ZA52) £25.00 Data 10p.
Audio analyser (ZA51) £14.00

' Automatic battery Reed inserts - 28mm.
charger (ZA54) £17.50 Normally open gold con-
VHF/UHF T.V. modulator (ZA1) £5.50 facts. 10 for £1.00 100
100W amplifier using
2  LM391 I.C.'s (ZA3) £15.50 for £7.50
Ultrasonic transmitter
for headphones (ZA56) £6.50 5" oscilloscope tubes -
Ultrasonic receiver for SE5J. £15.00 (for callers
headphones IZA571 £8.25 only).

Assorted Giant
Screw Packs

ORDERS -
Includes Add 25p post and packing

Self tapping, self cutting Add 15% VAT to total order
screws, nuts, bolts, washers, Minimum order £1.00.
eyelets etc. etc. Barclay/Visa/Access cards
Weight - 1 kg (2.21b). accepted.
Approx 1400 items Minimum Telephone
Only £1.80 (U.K. only). orders £5.00.

T. POWELL, SHOP HOURS

306 St, Pauls Road, Highbury Mon -Fri 9-5.30 pm
Sat 9-4.30 pm

Corner, London Ni. Closed from 22nd
Tel: 01-226 1489 Dec to 28th Dec.
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Listen with the complete hi-fi magazine

Wilmslow
Audio

THE firm for speakers!
SEND 30p STAMP FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS, KITS,

CROSSOVERS, ETC. AND DISCOUNT PRICE LIST

AUDAX  AUDIOMASTER  BAKER
BOWERS & WILKINS  CASTLE  CELESTION

CHARTWELL  COLES  DALESFORD
DECCA  EMI  EAGLE  ELAC  FANE

GAUSS  GOODMANS  I.M.F.  ISOPHON
JR  JORDON WATTS  KEF  LEAK  LOWTHER

McKENZIE  MONITOR AUDIO  PEERLESS
RADFORD  RAM  RICHARD ALLAN  SEAS
SHACKMAN  STAG  TANGENT  TANNOY

VIDEOTONE  WHARFEDALE  YAMAHA

WILMSLOW AUDIO (Dept. P.E.)
SWAN WORKS, BANK SQUARE, WILMSLOW,

CHESHIRE SK9 1HF

Dlecount HI-FI, tc. at 5 Swan Street
Tel.: Wilmslow 529599 for Speakers Tel.: Wilmslow 526213 for Hi-Fi

ZENER DIODES
(400 mw)
276 to 33609

vER, BOARDS

10.1" Comm)
75"x5" 5293 75"  5" 62p

RESISTORS
11 watt) E12

10 09m0 1 09

OPTO/DISPLAY
ORP12 Blip
MAN72 114
M0574 1104-1,,,, & .2
LED,
Red 1°9
Gram 14
Yellow 14

BRIDGE
RECTIFIERS

NE555 25p
NE556 60p
5E566 144
TBA641 2004
TBA800 759
28414 1009
291034 2009
20710 33p

T TI.

7400/1 Ilp
7402/3 14
7404/5 13p

74122 229
74123 404
74125/6 34
74132 Op
74141 454
74142 2004

74145 5474151 44
74153 52,
74154 84
74155 649
74156 30p

4041 74
4042 54
4043 84
4044/7 904
4048 55,
4049 304
4050 30p
4066 384
409 14
4070 14
4072/3 14
4081/2 14

BD132 38p
60135 to
BD140 364
86180 24,
BF194 10p
06195 109
06196 10p
BF197 104
ElF244B 3

BFR39 32p5p

86679 32p
BFX29 25p

ZTX501 114
ZTX502 21,
210503 17p
IT3504 20p
211696 339
211697 139
28698 30p
28914 349
20918 33
281302 38,
281303 50p
2822224 21p

to 10 Mohms 10/509 22p 7406 14 74157 52p 4086 Up BFX84 24 282369 17p
14/4006 34p 7407 200 74160 Hp 4510 739 BFX87 22p 282484 34

PRESETS

(horizontal)

20/505 40,
20/4009 54

7408/9 13p
7410 13P

74161 60p
74162/3 Up

4511 94
4516 954

BFX88 279
86950 22p

282646 54
282404 230

100 ohms 7411 17P 74164 66p 4518 72p 86951 22p 282905 239to 2 Mohm Op DIODES 7412 14 74165 454 4520 lip SFY52 Op 282907 23p
0047 4 7413 27p 74166 84 4528 994 BRY39 45, 2529266 11p

P01E511- 0491 Op 7414 484 74173 704 80208 200p 283053 22p
OMETERS 04202 9p 7416/7 25p 74174 504 MJ2955 110p 283054 64
(carbon)
1 Kohm to

2 Mohm

1N4148 ap

18916 5p
184002 of,

7420 139
7421 21p
1422 164

//175
614' - " .74177 153,

74180 50,

TRANSISTORS

AC126 20,

MJE340 74

141E3055 164

2830550 50p
2143442 154
243702 to

Imoar or log 24 1114004 49 7427 25, 74)81 014 AC128 24 MPF102 404 2113711 114
CERAMIC CAP 145400 14 7428 24 74182 30p AC178 209 MPF103 409 283772 1404
15011) 105404 18P 1432 184 74190 75 AC187 21p MPF104 44 283773 330p
22pF to 50oF211

POLYSTYRENE
VOLTAGE

7433 34
7437/8 14

74191 709
74192 50p

AC188 21p
60149 80,

MPF105 404
MPF106 449

2143819 219
253820 66p

CAP REGULATORS 7440 10p 74193 44 40181 484 MPS408 24 2143823 70p
1112 506/
107F to 14 $

7805 704
7812/15 704

7441 54
7442 439

74195 1114

74196 809

40162 404
AF124 344

MPSA58 24
MPSUO6 114

2143888 Hp
283903 114

POLYESTER
7818/24 70p 7443 35p 74197 404 BC107/9 10p 0C35 164 253904 14

CAP12

100611E

7905 94
7912/157912/15 90p

7444 784
7445 60p

74199 84 Op

BC148 10p
1)6298 44
1I6308 44

203905 10p
283906 10p

lnr to lui w
15. 22. 334

7918/24 90,

"Ens
7446 65p
7447 54
7448 829

CMOS
4000 lap
4001/2 14

8C151 10p
BC158 10p
8C167 14

11P31 359
TIP33C 80,
11P344 Op

254037 239
204058 1411
284059 1447. 68 109 709 404 7450 104 4006 604 8C169C 14 TIP3055 54 MOM 141 OuF 12p

2 2uF 20p
741 22p
747-14 44444

7451/3 12p 4007 14 BCI71 14 270107 139 285457 24
3 3uF 24p 748-8

7454 109 4008 Hp 80178 144 010109 14 245458 34
4 7uF 24 103018 8197480 14 4009 329 0C1798 lip 270300 le, 285459 354
ELECTROLYTIC
CAP

84
CA3046CA30284 709

7470 17,
7472 21p

4010 42p
4011/2 114

BC182
80183 lOp

ITX301 1114

210302 204
288027
MAINS

464

12511
luF to 50uF Op

003080 764
CA3130 40p
CA3140 469

7473/4 244
7475 304
7476 24

4013 32p
4014 864
4015 134

80184 10p
BC209 11p
130212 11p

2713303 244
26 169304 27p
213311 194

TINISFORMEN
9-0-99,
100mA lOp880F. 100d Op 173518 66P

769
7480 25, 4016 37p BC214 149 2113341 229 15 0.156150uF a 173568

32, 7486 22p 4017 57, BC461 344 219500 10p 200m4 100p220uF lop LM30145 34 4018 Up 80477 239
500uF 13, X37811 60, 7491 24 4019 46p 80478 239 SAE lot complete d,t
1 000uF 24 LM324 78.

1.111339 704
7492 17p

7493 32,
4020 14
4021 904

BC479 239
BC547 12p Add 30p for p 8, p

DIL SOCKETS
Pin i 1. 1M348

94,
7 186p

7494 30,
7495 30,

4022 86p
4023 1Sp

80548 12,
BC549 13p

PRICES VAT INCLUSIVE,
.

, ,8 ,..i:14 pin -
18 pin 149

LM3804 74
1913818 144

7496 42p
74100 60p

4024 47,
4025 14

BC557 13,
13C558 139 DELTA TECH

18 pin lop
22 pin 24
24 pin 24

LM38251 144
LMI310N150,

1M3909N 7049

74105 43p
74107 209
74109 24

4027 32p
4028 644
4029 op

BC559 lip
80910 14
acni 194

UNIT 4
62 NAYLOR ROAD

28 pin 28p MCI496P 86, 74110 434 4030 411, OCT12 18
40 pin 44 5E531 104 74121 Hp 4035 107p 8013) 311, LONDON N20 OHN
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BUILD A
S YNTHESISER!

NOSPECIAL SKILLS
SPECIAL EQUIPMENT REQUIRED

44III fl*
4 4

414

. . .

.1411,: ft) .x 5  > a r.1kI .2 .!

11 111 1111111\1\

Using Dewtron (Reg'd)

PROFESSIONAL MODULES
Over 20 different electronic modules to select what YOU want to
build a synthesiser; simple or complex. Start simple and add to it

as you can afford. New attractive prices for the long -popular, well -
tried range of Dewtron synthesiser and other effects modules.

Send 25p for Musical Miracles Catalogue NOW!

D.E.W. LTD.
254 RINGWOOD ROAD, FERNDOWN, DORSET BH22 9AR

McLAREN AUDIO BY POSTAT
DISCOUNT PRICES.

20w per channel Amplifier only £52.95 Post Free
McLaren. Scotland's leading audio manufacturer. offer a fully guaranteed 20w per channel stereo
amplifier direct I rom the factory for Just £.52.95 post free. Features base, treble, volume balance
controls and push button selectors for P/U, Radio, Auxiliary, Tape, Mono, Hi -filter and On/Off Harmonic
distortion better than 0.05% at -3dB of full rated output. Superb black finish with wood surround
Send cheque or PO to GR International Electronics. Almondbank, Perthshire PHI 3N0. Goods sent by
security delivery within 21 days of receipt Full money back guarantee if not sells? led For further
information or details of cassette players, 8 tracks, matched record deck or speakers, write or phone
Mr W Lotto, Almondbank (073 883) 441

   S

,...

SUPER SPOT DISCO SYSTEM 2
* Fully enclosed drive unit * 8A triacs * Fused * Suppressed

* Expandable using slave units connected via 9 way socket
* Stand takes 16 Spots * Regd. Design

* 450 watt/channel * Sequence, auto or audio drive
* Fully adjustable * Fully isolated audio input and output sockets *

Built &
tested Kit Slave

Slave
kit

3 Ch. 3 Spots L1114.1111 £48.16 £31.95 £57.55
3 Ch. 6 Spots £75.55 et13.1116 11111.96 041.95
4 Ch. 4 Spots 171.01 £65.55 014.1111 £41.96
4 Ch. 8 Spots EMU £75.55 £87.55 £52.95
4 Ch. 16 Spots £117.56 £102.55 £51.55 L'90.95

Price includes Spot stand, Swivel spot holders, Coloured spot lamps. Sequence
drive or slave unit, Fitting kit for ceiling hung & surface or wall mounting
V.A.T. Post & Packing and Guarantee.

NOBLE ELECTRONICS (PW)
26 Uoyd Street, Altvincham, Choohlro WA14 20E.
Tel: 061-941 4510 Trade enquiries welcome

0

ICS have
helped thousands

of ambitious people
to move up into higher paid

more secure jobs in the field of
electronics - now it can be your turn.

Whether you are a newcomer to the field
or already working in the industry. ICS can

provide you with the specialised training so essential
to success.

Personal Tuition and Guaranteed Success

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

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians
Radio, T.V. Electronics Technicians
Technical Communications
Radio Servicing Theory
Radio Amateurs
Electrical Installation Work
Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Servicing
Electronic Engineering & Maintenance
Computer Engineering and Programming
Radio, T.V. and Audio, Engineering & Servicing
Electrical engineering, Installations & Contracting

Other Career Courses

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

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

Name

Address

Age

To ICS, Dept. Q273, Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)
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SUPERSOUND
AMPLIFIER

0
, e

1

8-15 ohm
Sensitivity
tested. with
Overall size

PRICE £18.40

13 HI-FI MONO

A superb solid state audio amp-
Slier Brand new components

1 throughout. 5 silicon tran-
1111, sisters plus 2 power

output transistors in
1 III" push-pull Full wave

i Ms ,- rectification. Output
approx. 13 watts r. ma.

'AP
sit into a ohms. Frequency

response 12Hz MKHz
x 30b Fully integrated

preamplifier stage with sep-
oats Volume Bass boost and

Treble cut controls. Suitable for
speakers Input for ceramic or crystal cartridge

approx 4OmV for full output Supplied ready built and
knobs. escutcheon panel. input and output plugs

3m high . kin wide ii 7fin deep AC 200,250V
P. & P. £1.20.

MAINS
AM/FM

xi``--W---.. .'""

,

11.

Iii I

control.
finish cabinet
fin high
Limited

OPERATED SOUD STATE
STEREO TUNER

200.240V Mains operated

1-.

Solid State F M A M Stereo
- -__ Tuner Covering M W A M- - 540-1605KHz VHF F M

,
,,. Builu°8-ink*Flirritis rod aerial for

_
1F__. M W Full AFC and AGC onOutput

__-,--,..---- -.. . A.M and F PA Stereo Beacon
Lamp Indicator Built in Pre-
amps with variable output
voltage adjustable by preset

Max oip Voltage 600mV R M S into 20K Simulated Teak
Will match almost any amplifier Size wide ,

94in deep approx

number only at £29.00 + C1-50 P. & P.

HARVERSONIC
10 + 10 STEREO
A really first-class Hi-Fi
including Silicon Transistors
channel resulting in
sensitivity Integral pre
scionmptrioel

to
rnSuci.rabylTofsour

stage for any
all yams supplied including
drilled printed circuit
marked, smart brusher!
matching knobs, wire,
Simple step by step instructions
amplifier to be proud
R.M.S per channel
12-30.000Hz Sensitivity
bandwidth I3dEl 12-15000Hz
Treble cut appro. to
amp. Power requirements35V
Overall size 12in wide
Fully detailed 7 page
kit or send 25p plus large
AMPLIFIER KIT
(Magnetic input components
POWER PACK KIT

CABINET
OFFER -only

ordered at one time

Also evadable ready

SUPERSOUND
AMPLIFIER KIT

Stereo Amplifier Kit Uses 14 transistors
in the first five stages on each

even lower noise level with improved
-amp with Elan. Treble and two Volume

irsemawgneithtiCec craermtriic gor Crystal

cctaionnnsteclurIVeedry
speakers from 6 to 15 ohms. Compact design

drilled metalwork. high quality ready
board with component identification clearly

anodised aluminium front panel with
solder, nuts. bolts -no extras to buy

enable any constructor to build an
of. Brief specification. Power output 14 watts

into 5 ohms Frequency response -,30B
better than fl3mV into 1 MO Full power

Bass boost approx to t 1248
-16dB Negative feedback 18r113 Over main

at 1A.
x 8in deep x 21in high.

construction manual and parts list free with
S A E

£14.96P & P. 80p
33p extra)

£6.20 P & P. 95p
£6.20 P & P. 95p

C25.110 HM 3 Items

STEREO MAGNETIC PRE -AMP Sens. 3mV in for 100mV out.
15 to 35V neg. earth. Equ. + 1dB from 20Hz to 20KHz. Input
impedance 47K. Size llin x 2in x lin H. £3.20 4- 20p. P. & P.

HARVERSONIC MODEL P.A.
TWO ZERO
An advanced solid state general
purpose mono amplifier suitablew
for Public Address system. Disco. SPECIAL
Guitar. Gram. etc. Features 3
individually controlled inputs leech
input has a separate 2 stage pre -amp.). Input 1, 15mV into 47k.
Input 2, 15mV Into 47k (suitable for use with mic. or guitar etc.).
Input 3, 200mV into 1 meg. suitable for gram. tuner, or tape etc.
Full mixing facilities with full range bass & treble controls Allinputs pluginto standard lack sockets on front panel. OutputIII
socket on rear of chums for an 8 ohm or 16 ohm weaker
Output in excess of 30 watts music power. Very attractively
finished purpose built cabinet made from black vinyl covered
steel, with a brushed anodised aluminum front escutcheon. For Sc
mains operation 200/240 volts. Size appro. 12/in wide x 5in
high x nin deep.
Special introductory price £29.00 + £2 50. carriage and
packing.

Mullard LP1159 RF-IF module 47016k £2.50 + P. & P. 20p. Full
specification and connection details supplied.
Pye VHF FM Tuner Head covering 88108 MHz 10.7 MHz I.F.
output. 7-8V 4. earth. Supplied pre -aligned. with full circuit
diagram with precision -geared F.M. ging and 323PF + 323PF
kM. Tuning pang only £3.40 + P. & P. 35p.
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A stylishly
amplifier
watts from
pull. Super
both music
negligible
puts for
records
to follow
transformer
volume
provided
EF86 and
(Free with
£1.40.
C1.40.

WATT HI-FI AMPLIFIER KIT plus El 15 P. & P.
Full alter sales service

built and tested £32.20P & P El 50(---2
1.1,r

finished monaural -
with an output of 14

2 EL84s in push-
reproduction of

and speech, with

HARVERSONIC STEREO 44
A solid state stereo amplifier chassis. with an output of 3-4 watts
per channel into 8 ohm speakers. Using the latest high technology
integrated circuit amplifiers with built in short term thermal
overload protection. All components including rectifier smoothing
capacitor, fuse. tone control. volume controls. 2 pin din speaker
sockets and 5 pin din tape rec play socket are mounted on the
printed circuit panel Size approx 9,in 28in tin max depth
Supplied brand new and tested. with knobs. brushed anodised
aluminium 2 way escutcheon Ito allow the amplifier to be mounted
horizontally or vertically) at only £10.40 + 60p P. & P. Mains
transformer with en output of 17V ap at 500mA can be
supplied at [2.16 + 40p P. & P. If required. Full connection details
supplied.

hum. Separate in-
mike and gram allow
and announcements

each other. Fully shrouded section wound output
to match 3-150 speaker and 2 Independent

controls, and separate bass and treble controls are
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EZ80 rectifier. Simple Instruction booklet 50p + S.A.E.
parts). All parts sold separately. ONLY £1840 P. & P.

Also available ready built and tested E22.50 P. & P.

"POLY PLANAR WAFER -TYPE. WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 11fin x 144P1 x 1.ifein deep. Weight 19oz. Power handling
20W R.M.S. (40W peak). Impedance 8 ohm only. Response
40Hz-20KHz. Can be mounted on ceilings, walls, doors, under
tables. etc. and used with or without baffle. Send S.A.E. for full
details. Onlyi 011.110 each . P. & P. lone 90p, two £1 .101. Now
available Bin round version. 10 watts R.M.S. 60Hz-20kHZ
£6 . P. & P. (one 65p, two Mo./.

DECODER
SIZE V 3' I" reedy built. Pre -aligned and tested for 9-16V nag
earth operation. Can be fitted to almost any FM VHF radio or tuner

details and__pStereo beacon light can be fitted if requited. Full details
topinstructions Inclusive of hints and bps) supplied. £6.20£6.30

P. & P. Stereo beaco light if required 40p extra.

WNAIR & REXINE SPEAKERS & CABINET FABRICS app. 54 In.
wide. Our price C2.30 yd. length. P. & P. 50p per yd. (min. 1 yd.l.
S.A.E. for samples.

Opday.
9.30-5Saturdayen

9.30-5.30 Monday to
Fri
Closed Wednesday.
Prices and specifications correct
at time of press. Subject to
alteration without notice

HARVERSON SURPLUS CO. LTD.
(Dept. P.E.) 170 MERTON HIGH ST., MERTON, LONDON, S.W.19 Tel: 01-540 3985

A few minutes from South Wimbledon Tube Station

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY
P. a P. ON OVERSEAS ORDERS
CHARGED EXTRA.

LIGHTING & AMPLIFIER
MODULES FROM MB

JUST LOOK AT THESE PRICES!
SUPERIOR HIGH QUALITY LIGHTING CONTROL MODULES. ALL 1000 WATTS PER

CHANNEL NO POWER SUPPLIES NEEDED. ALL READY TO GO I

PREAMPLIFIERS
LBPA1 Stereo disc/
tape £14.50
LBPA2. 4 channel gen.
purpose mixer lei 3.50i

LBPA3. Stereo disco
with mic. £27.00

- LB25 -
25W, R MS 40
10 Hz -50k Hz

T.H.D. 0.1% 90d13 S/N

£8.20

All prices include VAT

L&B

- LI131000SL -
3 channel Sound -Light. Zero
switching, high sensitivity &
input impedance. Excellent
Separation.
Excellent for
dlewY-

- 1.541000111 -
4 channel sequencer. Suedo-
random with two speed con-
trols.
Disco/band lighting
effects.

- LB31000LD
3 channel lamp dimmer. Con-
trol from full off to full on.

1£14.90j

Ideal for
stage lighting.

If12.801

POWER SUPPLIES
LB25 PS £10.00
LB100PS £12.20
LB250P8 £21.20

NEW.
-LB11000LD -

Super tiny single channel
lamp dimmer.
For stage
lighting.

- L8310008LC -
All the advantages of the
3100051, active filters &
automatic chasing in the
absence of a music input.

1£28.901

1E5.701

- LB111000LC -
8 channel chase. Chase rate
& return speed controls. Op-
tional foot switch trigger/trig
o/p for module cascading.

A breakthrough in
modular technology.

If25.50)

- LB250
250W R.M.S. 40

10Hz-20kHz
T.H.D. 0.3% 110dB

S/N

£29.50
- LB100 -

100W R.M.S. 40
10Hz-25kHz

T.H.D. 0.4% 80dB S/N

£15.70

Add 50p p/packing. Quantity/trade and overseas inquiries welcome.
For further information send a SAE to:

46 WORTLEY ROAD, W. CROYDON
ELECTRONICS SURREY CRO 3EB. TEL: 01-889 4138

Codesiseed Electronics
PO BOX 23, 34 SEAFIELD ROAD, COPNOR. PORTSMOUTH, P03 5BJ

ELECTRONIC MAIL ORDER SPECIALISTS
New, Full Spec. Devices

LED WRISTWATCH I.C. Super value I.C. in 24 pin 'legless flatpack' style package
for maximum space saving. With data. A snip at only 99p Cat. no. 208.
0.1" LED WRISTWATCH DISPLAY. Also in a 'legless flatpack' style package, this
display matches the wristwatch I.C. shown above. With data. Only 99p Cat. No. 209.
* CASH SAVER * Purchase one each of catalogue numbers 208 AND 209 for only
£1 .50.
POLARIZING FILTER MATERIAL 0.006" thick plastic film. Any size cut - even 1
sq. inch. Max. width 19", any length. Only 2p per sq. inch. Cat. No. 701.
BRIGHT ORANGE DISPLAY 9 digit, 7 segment gas discharge display. 0.25" high
digits. With data 711p. Cat. No. 310.
DMM CHIP MM5330 dvm chip. Builds into high accuracy dvm or panel meter. Re-
quires additional circuitry. Supplied with data and circuit. Only £3.95. Cat. No. 404.
MINI 6 DIGIT LED DISPLAY 6 digit 7 segment display from Texas. Commonc
athode, multiplexed, with 0-1" digits. C100. Cat. No. 306.
MM5314 CLOCK CHIP. A super value digital clock chip for only £1.89. With data.
Cat. N. 207.
4 DIGIT LCD. A high contrast, easy to solder display with four 0.5" high non -
m ultiplexed digits. t1195 each with data. Cat. No. 206.
DIGITAL ALARM CLOCK MODULE. Complete with giant 084" LED display. Add
transformer and switches for complete clock. With data only £5.50. Cat. No. 205.
GIANT LED DISPLAY. Common cathode, non -multiplexed super 4 digit LED clock
display. Lots of other irises too. Only e3.91 each. Cat. No. 204.
WRISTWATCH LCD'S. A high contrast 3} digit wristwatch LCD with centre colon.
Supplied with polarizers and data. Only £1.00. Cat. No. 202.
MEMORIES. MM2102 static 1024 bit memories. A snip at 99p each. With data
sheet. Cat. No. 102.
20 KEY KEYBOARDS. Calculator keyboards, excellent key action. 20 keys per
board. 2 keyboards for C100. Cat. No. 101.
10 HYBRID CIRCUITS. 8 resistors and 8 capacitors built into each hybrid circuit.
Ideal values for semiconductor circuits. Excellent for minimizing PCB component
space. 10 Hybrids for 50p. Cat. No. 801.
25 germanium diodes 50p. 10 switching diodes 35p. Mini slider switches (2 pole
change -over) ISp each. Momentary switches (spring loaded) with 1 no. contact 15p
each. Mono jack sockets 23p each. Stereo jack sockets 25p each. Slide control knobs
state colour) 12p each. Rotary control knobs (push -on). Black with coloured cap
(state colour) 20p each.

Untested Items
REJECT CALCULATORS. Production line rejects. Yields lots of goodies when
stripped down (not much wrong with some we tested). Only £2.50 each. Cat. No.
104.
LED DISPLAYS. (Untested - no guarantees) 10 seven segment LED displays.
0.127" digits common cathode. 10 for VI00. Cat. No. 311.

Pouter, and Pecking please add 35p. (Overseas orders add 90p1
Satisfaction guaranteed or return for replacement or refund.

Send medium shed S.A.E. for your free copy of our new Autumn Catalogue
(Issue No. 61.

41 IIICodespeed's Design, Development and Production teams are eh,* at your
service for quentity/batch production.

90 Practical Electronics January 1980



THE NEXT STEP FORWARD IN TIME
CASIO MEANS DIGITAL - New Lithium batteries lasting up to 5 years or more, totally eclipse most SOLAR watches

FOR THE EXECUTIVE WHO
DOESN'T WANT HANDS ON HIS TIME

*I'HIS YEAR'S STAR BUY

THE NEW 83QS - 27B
ALARM CHRONOGRAPH
Optional display of hours, minutes, seconds, date, am/pm;
or alternatively: Hours, minutes, alpha day, date, am/pm.
The automatic calendar is set for 28 days in February.
Casio's new Lithium battery lasts up to 4 YEARS or more.
The chronograph times in 1/10 second units up to 12 hours,
measuring net, lap and first and second place times. An in-
dicator shows the chronograph is running when normal time
is displayed. The 24 hour alarm can be set very easily to 1
minute intervals with an indicator to show the alarm is set.
In addition the watch can be set to chime every hour, on the
hour, with a separate indicator to show this function is on.
A micro light illuminates the display at night time.
This superb watch is stainless steel encased, has a mineral
glass face and is guaranteed water resistant to 66 feet (2 at).

RRP
£31.95 £27.95

COMPUTER GAMES
Fairchild Grandstand (Microprocessor). Video
Entertainment Computer. (Special offer) £69.50
UFO Master Blaster Station. Guide missiles to
destroy UFO's. Score against the clock. £22.50
Grandstand 4 -in -1. Calculator/Auto Race/Code
Breaker (as Mastermind)/Blackjack. £22.50
Grandstand Adam. Tune Memory/Pathfinder/
Ditto (as Simon Says)/Bounce. £22.50
Amaze -A -Trop. Over 1 million mazes. 8 games.
1 or 2 players. Electronic sound effects. £17.25
Grandstand Solitaire. Absorbing. £14.95

CASIO CALCULATORS
AQ-2000. Clock, calendar, 2 alarms, stopwatch,
time memory, countdown alarm. £24.95
MQ-11. Micro version of above. £26.95
CQ-82. Clock, 4 alarms, snooze, light. £19.95
HQ -21. Quartz clock and calculator. £10.95
Scientific' with non-volatile memory
FX-310 (8 digits) 50 sci functions. £17.95
FX-510 (10 digits) 50 sci functions. £19.95
FX-2600 (8) 43 sci funct. Ultra slim £19.95
FX-3200 (10) 43 sci funct. Ultra slim £21.95
Others: FX-80 £15.95. FX-68 £19.95

Non-volatile Provanunables
FX-501P £54.95 FX-502P £74.95
FA -1 Adaptor/Cassette interface 19.95

There is no present like the time

CASIO LADIES WATCHES
Superbly styled stainless steel cases, with
mineral glass face, water resistant to 100 feet,
LC display of hours, minutes, 10 seconds,
seconds by flash, am/pm; and with day, date
and month.

86QL-10B
£26.50

O
86QL 12B
£31.95

26CGL-20L
Gold plated
£53.25

SUPER VALUE CHRISTMAS PRESENT
HQ -21 6 digit clock and calculator with full
memory, %. Two AA batteries last I year.

x 3 x 51 inches. ONLY £10.95

You cannot fight against the future
Time is on our side. W. E. Gladstone

81CS-36B
LC Display of hours, minutes, seconds, day;
And with day, date, month and year calendar
pre-programmed to 2029.

4-5 YEAR BATTERY
1/100 second chronograph
to 7 hours.
Net, lap and first & 2nd
place times.
User optional 12 or
24 hour display.
24 hour alarm.
User optional hourly
chime.
Backlight.
Mineral glass.
Stainless steel case.
Water resistant to RRP
100ft (3 at.) E39.95 £35.95

551 ARE NEVER KNOWINGLY UNDERSOLD
\ ND WILL TRY AND MATCH OR BEAT

OTHER ADVERTISED PRICE PROVID
IllE ADVERTISER HAS STOCKS

IP YOU WANT A WATCH WITH
Moine plating that mar wear drafter a few months.

A plastic glass that will scratch and scuff and you
may not be able to.replace.
A module with around 2 5"f . failure rate, that may
take weeks to repair.
A dubious or non existent spares service.
If you want a watch that the manufacturer doesn't
put his name on

DI I V DON'T BUY A CAM()

GET THE MIDAS TOUCH
BEFORE YOUR FRIENDS DO

SUPERSWITCH Midas Touch Dimmer
The softest touch on the brushed aluminium panel
of this beautifully styled control is all that is re-
quired to switch lights on and off and to vary
lighting brilliance.
Touch Midas with the fingertips and the light is
on. Touch again and its off. Allow the finger to
rest on the panel and the light intensity changes
smoothly through a cycle from bright to dim and
back again. Removing the touch during the cycle
sets the lighting at the level required. Once set, this
brightness level will be maintained during normal
on/off operations.

Meets latest BS for
RF interference. £14.95

CASIO CHRONOGRAPHS
Constant display of hours, minutes, seconds,
am/pm and day (12 or 24 hour) Dual time (12
or 24 hour). Automatic day, date, month, year
calendar pre-programmed to 2029.
Chronograph measures net, lap and 1st and 2nd
place times from 1/100 second to 7 hours.
Backlight. Mineral glass face. Guaranteed water
resistant to 66 or 100 feet.

NEW MODEL
95QS-32B
4 YEAR BATTERY
Superbly styled brass
case heavily chrome
plated.
Water resistant to 66
feet.
(RRP £27.95)

£23.95
95Q5 -31B
(Left)
4 YEAR BATTERY
S/S jacket.
W.R. to 66 feet.

(£27.95)

95CS-31B
(Right)
5 YEAR BATTERY
Solid S/S case.
W.R. to 100 feet.

Time never stands still with Casio

F-200 SPORTS
CHRONO
Hours, minutes, seconds
am/pm. Day, date,
month, 1/100 sec.
chrono to 1 hour. Net,
lap and 1st and 2nd
place times. Backlight.
Resin case/strap.
Mineral glass, W.R. to
66 feet. Silver oxide
battery.

(£17.95) £15.95

F -8C time/date
3 YEAR BATTERY
Hours, minutes,
seconds, date, day,
am/pm. Auto 28, 30, 31
day calendar. Backlight.
Resin case/strap.
Mineral glass. W.R. to
66 feet.

(£12.95) £10.95
NB. This watch does not
have a stopwatch.

Most CASIO products available from
stock. Send 25p for illustrated brochures
and membership of our CHRISTMAS
CLUB. EXTRA DISCOUNTS on many
items.

Price includes VAT, P&P. Send your cheque, P.O.
or phone yo ur ACCESS or BARCLAYCARD TEMP US

number to: -

Dept. PE, Beaumont Centre, 164 167 East Rd.,
Cambridge CBI 1DB. Tel. 0223 312866
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RECEIVERS AND COMPONENTS

SURPLUS stocks of Electronic Components at less than
wholesale prices. SAE brings free lists. Bardwell Ltd., 212
Studley Lane, Dronfield-Woodhouse, Sheffield, S18 5YP.

BRAND NEW PCB's, slightly imperfect due to error in Silk
Screen Printing, various sizes and layout plus a few very
large boards with components. Please send SAE. Ponbuild
Ltd., 57 Amberwood Rise. New Malden, Surrey.

BRAND NEW COMPONENTS BY RETURN
Eloctrolytic Capacitors 18V, 25V, 501/.
0-47. 1 0, 2.2, 47 & 10 Mfds. - 5p.
22 & 47-54p. (50V -8p). 100-7p. (50V -Sp.
220-80. (517V-1 Op). 470-11p. (40V -18p).
1000/15V -15p. 1000/25V -111p. 1000/40V -35p.
Subminiature bead Tantalum electrolytic..
0-1, 0.22, 0.47. 1.0 e 35V, 4 7 a 6.3V -
2 2/35V. 4 -7/25V -15p. 10/25V, 15/16V -20P'
22/16V, 33/10V, 47/61/ 68/3V & 100/3V-300.
15/25V, 22/25V, 47Y10V-35p. 47/16V-809.
Subminiature Ceramic Caps. E12 Series 100V.
2% 10 pf. to 47 pf.-3p. 56 pf. to 330 pf.-4p.
10% 390 pf. to 4700 pf.-4p.
Vortical Mounting Commie Plato Caps. 50V.
E12 22 pf. to 1000 pf. E6 1500 pf. to 47000 pf.-2p.
Polystyrene E12 Series 63V. Horizontal Ming.
10 pf. to 820 pf.-3p. 1000 pf. to 10,000 pf.-4p.
Miniature Polyester 250V Vert. Mtg. ES Sedge.
01 to 068-4p. I -5p. 15. 22-5p. 33, .47-10p.
 68 - 12p. 1 - 15p. 1.5 - 22p. 2.2 - 24p.
Mylar (Polyester) Film 100V Vortical Mounting.
 001. .002. .005-30. -01, 02-40. -04, .05-51p.
Miniature Film Resistors Highetab. E12 gar. 5%.
0.125W mixed carbon/metal 100 to 1M0 ---1p.
0.25W Carbon 10 to 10MQ (10% over
(sit Secibets ag. iB,Au

100 to rhi293/1
1N4148 -2p. 1N4002-4; 1N4130"6 -41p. 1 N4007 -7p.
6C107/8/9. 5C147/8/9. BC157/8/9, 8E194 & 7-10p.
8 Pin Lc's. 741 Op. amp. -18p. 555 Timer -24p.
Dil Holders 8 pin -9p. 14 pin -12p. 18 pin -14p.
LED's. 3 & 5mm. Red -10p. Green & Yellow -14p.
Grommets for 3mm.-13p. 2 pee. holders 5mm.-24.p.
20mm. 0.8. Fuses  15,  25, -5, 1, 2, 3 & 5A -3p.
20mm. Anti Surge 100mA. to 5 -0A -5p.
20mm. Fuseholders P.C. or Chassis Mtg.-5p.
Solid Al. knobs 15m m. -25p. 25mm.-35p.30mm.-50p.
400mW Zener diodes E24 series 2V7 to 33V -8p.

Prices VAT Inclusive Post 10p. (Free over £41.

THE C. R. SUPPLY CO.
127, Chesterfield Rd., Sheffield !MORN.

100 7400 SERIES IC + 100 Diodes 4148 type. Marked and
Unmarked. Untested. 100 + 100 £1.50. STE Ltd., Uni-
Com Building, Edenbridge, Kent. TN8 6EW.

COMPONENTS AT SILLY PRICES. 1000 mixed resistors £3.60.
SAE Lists. W.V.E.3, Craigo Farm, Tintern, Gwent.

TUNBRIDGE WELLS COMPONENTS, Billiards, 108 Camden
Road, Tunbridge Wells. Phone 31803. No Lists. Enquires
S.A.E.

P.C.8.s Paxolin 103* x 4.1" 4-01.30. 12" x 9.} 85p. 16' x
111' £1.40. DS. 10" x Sr 86p. Fibre Glass 12" x 8"
£1.70. D.S. 10}' x 7" £1.35. 8" x 7" £1.15. Unit with 8
silicon diodes 500V 20 amp, 8 SCRs 400V 16 amp, 6
Vinkors. W.W. resistors etc. £6.75. 300 small components,
trans. diodes £l.114. 7 lbs. assorted components £3.75. List
15p refundable. Post 20p. Insurance add 15p.

J.W.B. RADIO
2 Barnfield Crescent, Sale, Cheshire M33 1N L

100 ASSORTED COMPONENTS I ISp, 100 Resistors assorted
-}W 75p, 10 Mains Neons SOp, 20 Micro -switches I50p, 50
Reed switches 200p, 50 assorted capacitors 150p, add 25p
P&P. Durrants, 9 St. Marys Street, Shrewsbury, Salop.

200 mixed components £4. Sole Electronics, 37 Stanley
Street, Ormskirk, Lancs L39 2DH.

T & J ELECTRONIC COMPONENTS - Quality Components -
sensible prices. Same day service. Send a stamped ad-
dressed envelope for full list. 98 Burrow Road, Chigwell,
Essex. IG7 4HB.

SMALL ADS
The prepaid rate for classified advertisements is 20
pence per word (minimum 12 words), box number 60p
extra. Semi -display setting £6.60 per single column
centimetre (minimum 2.5 cms). All cheques, postal
orders etc., to be made payable to Practical Electronics
and crossed "Lloyds Bank Ltd". Treasury notes should
always be sent registered post. Advertisements, together
with remittance, should be sent to the Classified
Advertisement Manager, Practical Electronics, Room
2337, IPC Magazines Limited, King's Reach Tower,
Stamford St., London, SE1 9LS. (Telephone 01-261
5846).

NOTICE TO
READERS
Whilst prices of goods shown
in classified advertisements are
correct at the time of closing
for press, readers are advised to
check with the advertiser to
check both prices and
availability of goods before
ordering from non -current
issues of the magazine.

VHF CONVERTOR, 45-220MHz 29-30MHz IF. Ideal feed HF
receiver. £6.80, SAE details, lists other items. H. Cocks,
Bre Cottage, Staplecross, Robertsbridge, Sussex. Tel:
058083-317.

CUT PRICE COMPONENTS
SL610C RF Amp £2.40. SL6136 limiting Amp £2.70.
SL64OC D.B. modulator £3.00. SL68OC crystal osc. main-
taining circuit £1.50.
74154 TTL £0.80.
78M06 6 volt regulator £0.70,
XR4138CP quad 741 14 pin DIL 411.70.
CA3080AS op. transconductance amp. 8 pin T05 f0.80.
SN72709DN op. amp (709) 14 pin DIL £0.20.
CMOS: 4016 £0.25, 4047 £0.80.
VP5 5 volt DC -DC converter £8.00.
Cermet pots r square 10K (top adjust) £1.50, 20K (side
adjust) £1.60.
AX1218-4 14 pin DIL relay 10 watts, 5 volt nominal coil
voltage £1.12.
For orders less than £5 please add 25p P.&P.
Send to:

WIRRAL SEMICONDUCTORS,
177 Brookdele Ave.,

Greasby, Wirral, Merseyside L49 1SR.

TURN YOUR SURPLUS Capacitors, transistors, etc., into cash.
Contact COLES-HARDING CO., 103 South Brink,
Wisbech, Cambs. 0945-4188. Immediate settlement.

BOOKS AND PUBLICATIONS

WHY NOT START YOUR OWN BUSINESS REWINDING ELECTRIC
MOTORS. A genuine opportunity to success. LARGE
PROFITS. You can't help but make money if you follow the
easy, step by step, instructions in our fully illustrated Manual
showing how to rewind Electric Motors, Armatures and Field
coils as used in Vacuum Cleaners, Electric Drills and Power
Tools. NO PREVIOUS KNOWLEDGE IS REQUIRED, as
the Manual covers in 13 Chapters, where to obtain all the
work you need, materials required, all instructions rewind
charts and how to take data etc. A gold mine of information.
How to set up your home workshop and how to cost each job
to your customer, £4.00 plus 30p P. & P. UK CWO. to
INDUSTRIAL SUPPLIES, 102 Parrswood Rd.,
Withington, Manchester 20, Dept. PE.

ROMANIAN ELECTRONOGRAPHY, tobiscopes, electrokinesis.
biogravity, hallucinophotography, dermoptics, psy-
chotronic generators, Kirlianography. SAE 4" x 9":
PARALAB, Downton, Wilts.

TTL DESIGN CONSIDERATIONS
A booklet packed with information on TTL
circuit building. Debouncing, decoupling, fan
out, floating, buffers, open collector gates,
regulators, race hazards, clocking, sinking,
ground planes, cascading, simple interfacing,
and much more. If you use TTL this has got to
be helpful - well illustrated. 75p inclusive of
P.& P. etc.

PAWBOOKS,
117 Blenheim Road, Deal, Kent.

ANY REQUESTED SERVICE SHEET £1 + Large S.A.E. Ful
repair data any named TV £5.30 (with circuits, layouts etc.
£7). SAE brings newsletter, bargain offers, etc. AUSPEL
76 Church St, Larkhall, Lanarks ML9 1HE.

SERVICE SHEETS

BELL'S TELEVISION SERVICES for Service Sheets on Radio, Tv,
etc E1.00 plus S.A.E. Colour TV Service Manuals on request.
S.A.E. with enquiries to B.T.S. 190 Kings Road, Harrogate,
N. Yorkshire, Tel: (0423)55885.

SERVICE SHEETS from SOp and S.A.E. Catalogue 25p and
S.A.E. Hamilton Radio, 47 Bohemia Road, St. Leonards,
Sussex.

BUSINESS OPPORTUNITIES

IN VIEW OF current Government moves towards free enter-
prise in the sale of telephones and their installation we may
be presented with the largest instant growth industry oppor-
tunity of the decade. We are the largest reproduction
telephone manufacturers and importers in the U.K. We
wish to grasp these opportunities. You are interested in
handling sales and/or installation of a wide variety of
decorative telephones. You wish to grasp these oppor-
tunities. Please write for details, enclosing 2x 10p stamps
for a brochure of our telephones if required, and enclosing
relevant details about yourself which will be held in strict
confidence. CONVERSATION PIECES, 55 Swindon
Road, Cheltenham, Glos. Cheltenham 35707.

RECORD ACCESSORIES

STYLI Cartridges for MUSIC CENTRES, &c. FREE List
No.29 for S.A.E. includes Leads, Mikes, Phones &c.
FELSTEAD ELECTRONICS, (PE), Longley Lane, Gatley,
Cheadle, Ches. SKI 4EE.

AERIALS

AERIAL BOOSTERS
Improves weak VHF Radio and Television
reception.
B45 -U H F TV, B 1 1 -VHF Radio. B11A-2 metre
radio. For next to the set fitting.
Price £6. S.A.E. for leaflets. ACCESS

ELECTRONIC MAILORDER LTD,
62 Bridge Street,

Ramsbotton, Bury, Lancs, BLO 9AG.

ACCESSORIES

INSTRUMENT CASE Steel with I" Alum. Heat sink moulded
front panels 9 items C.K.D. £1.50 P.P. C.W.O. Tennex
Ltd., Stock Road, Industrial Estate, Southend 68608.

FOR SALE

MK14 MICROCOMPUTER, working, with P.S.U., Keyboard,
and Tape interface. f45. 0704-34085.

READOUT 'IM -36' Transistor - Tested, scarcely used. (Not
Home -Built). £35. AVO Model '8' MK V. As New, £60.
051-355 2833.

MK14 with P.E. Cassette interface, extra RAM, Auxilliary
Keyboard, loudspeaker £35. 0934-832025. (Weston -S -
Mare).

ISSUE 2 MK14. Cassette interface, no power supply, £24.
Hinds. 109 Summerland Lane, Newton, Swansea.

COMPUKIT 111(101 in full working order with extra 4K
R.A.M. £355 O.N.O. Tel: 01-675 0855.

NEW BACK ISSUES of "Practical Electronics" available 70p
each Post Free. Open P.O./Cheque returned if not in stock
- Bell's Television Services, 190 Kings Road, Harrogate, N.
Yorks. Tel: (0423) 55885.
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EDUCATIONAL

TELEVISION &
VIDEO SYSTEMS

SERVICING

18 MONTHS full-time Diploma
course to include a high percent-
age of practical work.

 ELECTRONIC PRINCIPLES

 MONO & COLOUR TELEVISION

 CLOSED CIRCUIT TELEVISION

 VIDEO CASSETTE RECORDING

 DIGITAL TECHNIQUES TELETEXT

 COMPUTER &
MICROPROCESSORS

Shortened courses for applicants with
suitable electronics background.

Next session starts January 7th.

(Also available 21- year course in Marine
Electronics & Radar for employment as
ships Radio Officer.)

Prospectus from:

LONDON ELECTRONICS
COLLEGE

Dept. PEA1, 20 Penywern Road,
London SW5 9SU. Tel. 01-373 8721.

TECHNICAL TRAINING
Get the training you need to move up into a higher
paid job. Take the first step now -write or phone ICS
for details of ICS specialist homestudy courses on
Radio, TV, Audio Eng. and Servicing, Electronics,
Computers: also self -build radio kits. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. Q272 Intertext House, London SW8 4W

Tel. 01-622 9911 (all hours)
State if under 18

CITY & GUILDS EXAMS
Study for success with ICS. An ICS homestudy course
will ensure that you pass your C. & G. exams. Special
courses for Telecoms. Technicians, Electrical
Installations, Radio, TV & Electronics Technicians,
Radio Amateurs. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. Q272 Intertext House, London SW8 4UJ

Tel. 01.622 9911 (all hours)
State if under 18

COLOUR TV SERVICING
Learn the techniques of servicing Colour 1'V sets
through new homestudy course approved by leading
manufacturers. Covers principles, practice and align-
ment with numerous illustrations and diagrams. Other
courses for radio and audio servicing. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. Q272 Intertext House, London SW8 4111

Te1.01-622 9911 (all hours)
State if under 18

MISCELLANEOUS

NORTHERN IRELAND. Build your own Computer. Nascom-1
Microcomputer kits. From P&O Computers (NJ.). 81
Dublin Road, Belfast, BT2 7HF. Tel: 22010. Evenings.
Donaghmore 312 Belfast 621706.

P.C. BOARDS
FOR INDUSTRY 'and' THE AMATEUR

 One off or production runs
 Assembly of P.C.Bs or kits
 Expert hand soldering
 Design service if required
 Artwork & Photography

SEAHORSE ELECTRONICS LTD.
Unit 2 Picow Farm Road
Service Industry Estate,

Runcorn, Cheshire.
(09285) 7595

CLEARING LABORATORY. Scopes, recorders, testmeters,
bridges, audio, R.F. generators, turntables, tapeheads,
stabilised P.S.U.s, sweep generators, test equipment, etc.
Lower Heeding 236.

RYDER ORGAN SYSTEM
(Wireless World)
A classical design with full-size
keyboards. Couplers, capture, etc.,
can be included.
Cassette. p.c. boards, data, from: -
H IKON LTD. (P),
Woodside Croft, Ladybridge Lane,
Bolton BL1 5ED.

NO LICENCE EXAMS NEEDED

To operate this miniature. solid-state Trans-
mitter -Receiver Kit. Only £10.70 plus 25p P. & P.
'Brain -Freeze' em with a MINI -STROBE Elec-
tronics Kit. pocket -sized 'lightning flashes', vari
speed. for discos and parties. A mere f4.50 plus 25p
P. & P. Experiment with a psychedelic DREAM
LAB. or pick up faint speech /sounds with the BIG
EAR sound -catcher: ready-made multi -function
modules. £5 each plus 25p P. & P.
LOTS MORE! Send 25p for lists. Prices include
VAT.

BOFFIN PROJECTS
4 ( unliffe Road, Stoneleigh

Ewell, Surrey (P.E.)

SUPERB INSTRUMENT CASES BY EWELL!, manufactured from
P.V.C. Faced steel. Hundreds of people and industrial users
are choosing the cases they require from our vast range.
Competitive prices start at a low 90p. Chassis punching
facilities at very competitive prices, 400 models to choose
from. Suppliers only to Industry & The Trade. BAZELLI
(Dept. No. 23), St. Wilfrids, Foundry Lane, Halton, Lan-
caster, LA 6LT.

MAKE YOUR OWN PRINTED CIRCUITS
Etch Resist Transfers - Starter pack (5 sheets,
lines, pads, I.C. pads) £1.60. Large range of single
sheets in stock at 34p per sheet.
Ferric Chloride - 1 lb bags 80p (P&P 50p)*
Master Positive Transparencies from P.C. layouts
in magazines by simple photographic process. Full
instructions supplied. 2 sheets (20 x 25cm)
negative paper and 2 sheets (18 x 24cm) positive
film £1.30.
S.A.E. lists and information. P&P 25p/order except°

P.K.G. ELECTRONICS
OAK LODGE, TANSLEY, DERBYSHIRE

SOLAR CELLS. Batteries, Panels, Thermoelectric Generators,
eat pipes. books etc.. Details; Edencombe Ltd., 34

Nathans Road, N. Wembley. Middx. HAO 3RX.

PRACTICAL ELECTRONICS P.C.B.'s

Professional quality glassfibre, Fry's roller tinned and drilled.
May 79 Auto ranging multimeter. Set of 5 pcb's £6.27
Aug. 79 Door chime EG140/3. Set of 2 pcb's E1.98
Sept. 79 Waveform generator EG181 £1.68
Oct. 79 Input channel amp EP158. Set of 6 pcb's £5.61

Digital temp controller EC9 £1.90
Nov. 79 Diamatic EC 10 £2.28

Digital dark room timer EG199 £1.55
Dec. 79 Ultrasonic burglar alarm EP200 EGI26. Set of 2

pcb's £2.06
Cost a call EP218 £1.36
Car solid state EG 192, 205, 208.211 & EA46
Set of 5 pcb's E4.45. Individual pcb's 98p

For full list and current peas please send SAL. rcb s also
produced to customers own masters. Trade enquiries
welcome. Please write for quote. CVVO Please.
Postage - Please add 25p postage and packing to
complete order.

PROTO DESIGN
14 Downham Road, Ramadan Heath

Billericay, Essex CM11 1 PU
Telephone 0268-710722

MSF CLOCK
NEW. Shows continuous Date. Hours, Minutes, Seconds. 8
digit LED - larger digits for Hours and Minutes, also parallel
BCD output, auto -reset after power failure, auto GMT/BST
and leap year, only 5x 8x 15cm, built-in 60KHz antenna,
1000Km range, all parts, case, printed circuit, instructions,
postage etc, money back assurance, send £48.80 for the
RIGHT TIME- NOW.

CAMBRIDGE KITS
45 (FA) Old School Lane, Milton, Cambridge.

ULTRASONIC TRANSDUCERS. 22.85 per pair + 25p P&P.
Dataplus Developments, 81 Cholmeley Road, Reading.
Berks.

P.C.B.'s FROM P.E. DESIGNS.
in high quality glass fibre drilled & tinned April 79 Phases
90p. May 79 Sound op Switch 84p.
Autoranging Multimeter set £6.60.
August 79 Chimesonic set of 2 [1.70.
Sept 79 Smooth Fuzz 70p. Waveform Generator C1.20.
October 79 VLF Receiver Set £1.80.
Digital temp controller [2.00 mixer Et .00.
For latest prices ring 102 541 73755. Quotations for P.C.B.'s
from customers artworks send SAE, to

P. A., W. K., 8 I. YATES.
22 Arnbleside Drive, Derwen, Lancs. BB3 3BG.
Terms CWO. 25p P&P on orders less than £10.

BOOST YOUR CAR
RADIOWITH THIS

ASTONISHING
HIGH GAIN ELECTRONICAERIAL

For every car owner who wants the best in
radio reception in fringe areas, along
streets walled by high rise buildings, where
there are hills, mountains. Highly sensitive
car antenna with built-in amplifier suitable
to receive AM/FM/SW/LW signals. Adjusts

any angle fore and aft. Non -glare
construction with staff in black

coated brass.
DEAL FOR ROOF MOUNTING

OR ELSEWHERE
It's really terrific and very well made. ONLY £8.35

POST PAID.

STARPARTS (PE1
Wynnstay Road. Colwyn Bay, North Wales

PRINTED CIRCUITS. Make your own simply, cheaply and
quickly! Golden Fotolak Light Sensitive Lacquer - now
greatly improved and very much faster. Aerosol cans with
full instructions 22.25. Developer 35p. Ferric Chloride 55p.
Clear Acetate sheet for master 14p. Copper -clad Fibre-
glass Board approx. Imm thick 21.70 sq. ft. Post/packing
60p. WHITE HOUSE ELECTRONICS. P.O. Box 19.

Castle Drive, Penzance, Cornwall.

CABINET FITTINGS
FOR

Stag. Loudspeakers and Amplifier Cabs
Fridcloths, Coverings, Strop & Recess Handles, Feet, Castors,
Jocks & Sockets, Cannons, &Agin 8 ways, Roved, Trays,
locks & Hinges, Corners, Trim, Speaker Bolts etc.
Send 2 x 9p Stamps for samples and illustrated catalogue

ADAM HALL (P.E. SUPPLIES)
Unit 3, Carlton Court, Grainger Road

Southend-on-Sea. Essex.

SEEN MY CAT? 5000 Odds and ends. Mechanical. Electrical.
Cat. free. Whiston Dept. PRE. New Mills, Stockport.

USE A REAL KEYBOARD
BRAND NEW, BUILT & TESTED.
PROFESSIONAL QUALITY.
60 KEYS INCLUDING CURSOR CONTROL.
STEPPED ROWS, TYPEWRITER STYLE.
AUTO REPEAT. UC + LC ASCII CODED.
£44.75 (£53.19 inc. p. & p. and VAT).

S.A.E. for details.
TIM E DATA Ltd.

57 Swallowdale, Basildon, Essex.

 HIGH QUALITY 
. PCB's

From your own artwork master negative or positive
maximum 12" 12"

Manufactured in glass fibre tinned and drilled
Express service for prototypes and small production runs

Small contract circuit boards assembled
Gold plating for reliability where edge connectors

are used
ANODISED SE F SCIA PANELS

Manufacturedm your own artwork master
Various colours available brushed and satin finish

Express service and competitive prices
Send artwork or phone for prices

.125W 5%C.F. Resistors E12 Series 1p each
I N4148 Diodes 2p each
Ecoscops Instruments Ltd.,

Clyde Workshops, Fullartrn Road, Glasgow G32
041 641 7863
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3 WAY
3 WAY
3 WAY
4 WAY
4 WAY
6 WAY

10 WAY
1 CORE
2 CORE
2 CORE
4 CORE
LO LOSS

THE SCIENTIFIC WIRE COMPANY
PO Boa 30, London E.4

Reg. Office 22 Coningsby Gardens.

ENAMELLED COPPER WIRE
SWO 1 lb 8oz 4 ea 2oz
10 to 19 2.83 1.55 .80 .64
20 l0 29 3.03 1.76 1.00 .75
30 to 34 3.25 1.86 1.07 .80
35 to 40 3.60 2.08 1.22 .89
41 to 43 4.84 2.71 2.07 1.38
44 to 46 5.37 3.25 2.29 1.80
47 8.37 5.32 3.19 1.91
48 to 49 15.96 9.58 6.38 3.51

SILVER PLATED COPPER WIRE
14.16. 18 4.30 2.39 1.53 1.00
20 & 22 5.32 3.03 1.85 1.13
24 & 26 6.06 3.57 2.13 1.30
28 & 30 7.00 4.10 2.50 1.53
Fluxcore 60/40 Solder 22 swg 65 ft 90p

18 swg 22 h 80p
Tinned Copper Wire .6 mm 23 swg 1 lb E4.00 10 lbs 20
Wire Wrapping Wire 30 awg 82 ft £1.10
Wire Wrapping Tool & 4 Reels E6.00

COQ LES Per Meter
13/.2 mm 2.5 amp 13p

2 WAY 16/.2 mm 2.5 amp 16p
24/.2 mm 6 amp 24p
32/.2 mm 10 amp 32p
14/.2 mm 2.5 amp 16p
14/.1 mm .75 amp 30p
7/.2 mm 1.4 amp 30p

14/.2 min 2.5 amp 45p
7/.2 mm 1.4 amp 60p
7/.2 mm Screened 12p
7/.2 mm Each Screened 16p
7/.2 mm Screened 14p
7/.2 mm Screened 30p

Co -Axial 25p
Prices include P & P and VAT. Dealer enquiries welcome.
Orders under E2 please add 20p

1.1.1 sumir
QUALITY ELECTRONIC COMPONENTS

AT LOW PRICES
Write or telephone for free parnphlet to

HARRISON BROS.
Dept. P.E. Box 55, Westcliff-on-Sea,

Essex SSO 7LQ.
Telephone. Southend-on-Sea 32338

EMI alai Mil IMINI IMO NMI

NICKEL CADMIUM
BATTERIES

Rechargeable and suitable for fast charge HP7 (AA) £1.05
SUB C 11.38, HPII (C) £1.98. HP2 (D) £3.02. PP3 £3.79,
PP3 charger £5.40.
All the above nickel cadmium batteries are brand new and
are guaranteed full spec. devices. All cells are supplied com-
plete with solder tags (except PP3). Brand new full spec.
RECHARGEABLE SEALED LEAD ACID maintenance free
batteries suitable for burglar alarms etc. 1.2 amp hr. 6V
£4.07. 2-6 amp hr. 6V £5.23.
Quantity prices available on request. Data and charging cir-
cuits free on request with orders over E10 otherwise 30p
post and handling (specify battery type). Please add 10%
P&P in orders under El 0 - 5% over El 0. VAT at the current
rate should be added to total order. Cheques, Postal Orders,
Mail order to: -
SOLID STATE SECURITY DEPT (PE), 10 Bradshaw
Lane, Parbold, Wigan, Lancs. Tel: 02575 4728.

I.C. EXPERIMENTER'S KITS
Learn about modern electronics with our new series of Kits
on digital logic techniques. Each Kit contains specially
selected I.C.s, Holders, Veroboard, LE.D.s, and Instructions.
Available at £5.00 each (including P. & P.)

Kit One -Gates Kit Two -Flip -Flops
Kit Three -Shift Registers

Kit Four -Counters Kit Five -Displays
S.A.E for further details to:

AUTOMATED HOMES
69 High Street, Ryton, Coventry, CV8 3FJ.

(Mail Order).

MORSE CODE TUITION AIDS
Cassette A: 1-12 w.p.m. for amateur radio examination.
Cassette 8: 12-24 w.p.m. for professional examination
preparation. Each cassette are type C90.
Morse Key and Buzzer unit for sending practice.
Prices each cassette (including booklets) f4.75. Morse Key
and Buzzer E4.75.
Prices include postage etc.. Overseas Airmail E 1.50 extra.

MHEL ELECTRONICS (Dept. PE)
12 Longshore Way, Milton,

Portsmouth PO4 8LS.

GUITAR/PA/
MUSIC AMPLIFIERS

100 watt superb treble/bass overdrive. 12 months guarantee.
Unbeatable at £44; 60 watt £37; 200 watt £59; 100 watt
twin channel sep. treble/bass per channel £59; 60 watt CU;
200 watt £72; 100 watt four channel sep. treble/bass per
channel £76; 200 watt £92; slaves 100 watt £32; 200 watt
£60; fuzz boxes, great sound £8.50; bass fuzz C9.50; over -
driver fuzz with treble and bass boosters £15.50; 100 watt
combo superb sound overdrive, sturdy construction, castors,
unbeatable £90; twin channel £100 bass combo £100;
speakers 15in. 100 watt £35; 12in. 100 watt £23; 60 watt
£15.00; microphones Shure Unidyne B £26.

Send cheque or P.O. to:

WILLIAMSON AMPLIFICATION
62 Thorncliffe Avenue, Dukinfield, Cheshire.

Tel: 061-344 5007 or 061-308 2064

NEW QUALITY KITS
FROM DENMARK

Easy -to -build, sure-fire kits with full English instructions
Latest IC circuit designs

JKO1 AF Amp
JKO2 Mic Amp
JKO3 Sig. Gen
JKO4 FM Tuner

£6.75
£6.75
£9.85
£9.95

JKO5 27MHz Xtal RX £10.50
Prices include VAT

Stocks limited due
ORDER NOW
Full money back guarantee
TECHNOCENTRE LTD

JKO6 27MHz Xtal TX
JKO7 Tone Decoder
JKO8 Triac Control
JKO9 Birdie Bleeper
HF61 Beginners radio

£9.85
£9.85
£6.95
£5.95
£6.50

Add 50p for post and packing
to world-wide demand

SAE for FREE Kit Guide
Mail order

54 Adcott Road
Middlesbrough TS5 7ES

PLEASE

MENTION

PRACTICAL

ELECTRONICS

When replying

to

Advertisements

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Electronics for

insertions. I enclose Cheque/P.O. for £

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Electronics)

NAME Send to: Classified Advertisement Manager
PRACTICAL ELECTRONICS
GMG, Classified Advertisements Dept., Room 2337,

ADDRESS King's Reach Tower, Stamford Street,
London SE1 9LS. Telephone 01-261 5846
Rate:
20p per word, minimum 12 words. Box No. 60p extra.

Company registered in England. Registered No. 53626. Registered Office King's Reach Tower, Stamford Street, London SE1 9LS.

94 Practical Electronics January 1980



POSITRON COMPUTERS LTD MORE SCOPE FOR YOUR MONEY

6800 SPECIALIST SUPPLIERS
MC 6800 Microprocessing Unit E6.95
MC 8802 MPU + 128 Bytes RAM + Clock £10.95
MC 8810 128 x 8 Static RAM £3.50
MC 8821 Peripheral Interface Adaptor £4.40
MC 8850 Asynchronous Communications Interface Adaptor £4.40
MC 6852 Synchronous Serial Data Adaptor £4.90
MC 68A00 1.5 MHz Microprocessing Unit £9.90
MC 68B00 2.0 MHz Microprocessing Unit £10.90
MK 4118 1024 x 8 Static RAM 250ns £23.95

MOTOROLA 8800 D2 EVALUATION KIT
This highly professional kit is an excellent introduction to the 6800 system, for the beginner. The
kit comes complete with a detailed assembly guide, description of circuit operation, program-
ming examples, and book of data sheets for the 6800 family devices. Requires only a 5V power
supply. £179

Prices include Post and Packing. Please add VAT et 15%

Cheques or P.O. with order to Dept. MC (PEI, Positron Computers Ltd., 39 Wigan Rd.,
Ashton -in Mekerfleld, Nr. INIgen, Lancs. W N4 9AR.

PLEASE

MENTION

PRACTICAL
ELECTRONICS
WHEN REPLYING TO

ADVERTISEMENTS

ELMAC 4810 4" CRT 5MHz
SCOPE

AS RECOMMENDED BY ELECTRONICS
TODAY INTERNATIONAL
SPECIFICATIONS
ELECTRICAL DATA VERTICAL AXIS (V) Deflec
lion Sensitivity - 100m V division Bandwidth
(between 3 dB points) - DC - 5MHz. Input
Anenuator - (calibrated) - 9 step 0 1 0 2 0 5
1 2 5 10 20 50 div Input impedance - 1

Meg. 40 pt inshunt Input Voltage - Max - 600V
P P HORIZONTAL AXIS(%) Deflection Sensitivity
-0 400rnV division Bandwidth (between 3 dB
points - 1Hz 350KHz Gain Control - Con
tinuous when time bases in EXT position Input
Impedance - 1 Meg Input Voltage - Max -
500V P P TIME BASE Sweep Range (caltbrated)
- 10Ornsec d,v to 1 x sec div in 5 steps FINE
Control - Variable between steps - includes
ornebase calibration positron Blanking - Internal
-m all ranges
SYNCHRONISATION Selection - Internal exter-
nal Synchronisation Level - Continues from
cogttve to negative
POWER SUPPLY Input voltage - 115 200V
AC- 10, at 50 60Hz Power Dissipation -
1 8W CRT DATA - 4m - flat face single
beam - Maximum high voltage - 1 5k V -
Fitted with 8.10 division blue filter grattcule
PHYSICAL DATA Dimensions - 1 5crn(h) x 20
5cmtwl x 28cm(d) Weight - 4 3Kg lapprox
Stand - 2 position flat and inclined Case - Steel
epoxy enamelled Front panel - Aluminium
enamelled epoxy printing
Cad. with order Met leads waileble £2.00.
E120 [16 35 VATI Barclay end Access
SINCLAIR MINISCOPE SC110 @ £159.85

RADAT

3106C

'10MHz SCOPE

5" CRT

SAE fa'
further detail,

As recommended
by Practical
Wireless
SPECIFICATION
D isplay: 8. 10cm with 1cm grattcule squares
Tube: 1308E P31
EMT: 1 6kV
VERTICAL AMPLIFIER
Sensitivity: lOrnV cm to 50mV cm in 12 steps
Bandwidth:10MHz -3dB
Risetime: 55ns
Input Impedance: 1 Mt) and 30pF
Input,  400V max
HORIZONTAL AMPLIFIER
Sensitivity: 72OrnV cm to 50V cm
Bandwidth: DC to 1 5MHz -3dB
X -Y Phase Shift:5 d c to 50kHz
TIMEBASE
Range: 0 5, 'cm
Magnifier: x5 110Ons cm fastest sweep speed,
Calibration: 5.,
Veinier: 12 1 continuous
Trigger Sensitivity: tom deflection 10H/ in

8MHz
Power Supplies: 100 to 135V and 200 265V

48-440H/ 15 LA
Dimensions: 182 x 200x 405mm 4 5kg
Aceesaories: Main test prods and leads Hand
book
P rice: f1e9.96 inc. 15% VAT and carriage
Prober 0 1 E8.50. x 10 EI10.50.

SAE for Brochure. Open from Mon -F i. Closed Sat. Open Sun by appoint..

Please send me

I 'We enclose
Please send me details of 5MHz 6MHz. 10MHz, 15MHz 5" CRT Scopes
Name
Address

Radar 3106C 10MHz Scope
E lmac 4810 5 MHz Scope

YES NO

KRAMER & CO., 9 OCTOBER PLACE, LONDON, N.W.4. Tel 01-203 2473
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MICROELECTRONICS
Digital & Analog Circuits & Systems
by J. Millman Price: £7.80

SILICON CHIPS & YOU
by C. D. Renmore Price: £2.90

INTEGRATED CIRCUITS HOW TO
MAKE THEM WORK
by R. H. Warring Price: £4.45

DIGITAL INTEGRATED CIRCUITS &
COMPUTERS
by B. Woollard

BEGINNER'S GUIDE TO HOME
COMPUTERS
by M. Grosswirth

CB BIBLE. THE COMPLETE
CITIZENS BAND 2 -WAY RADIO
by P. Bibb

Price: £3.75

Price: £3.00

GUIDE TO

Price: £4.25

ELECTRONIC FAULT DIAGNOSIS
by G. C. Loveday Price: £3.60

PROJECTS IN RADIO & ELECTRONICS
by I. R. Sinclair Price: £2.60

CLOSED CIRCUIT T.V. FOR TECHNICIANS
VOL. I
by K. J. Bohlman Price: £5.10

* ALL PRICES INCLUDE POSTAGE *

THE MODERN
BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books

19-21 PRAED STREET
LONDON W21NP

Phone 01-402 9176

Closed Saturday 1 p.m.
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47Lsby TEXAS
7400 11p
7401 12p
7402 12p
7403 12p
7404 12p
74504 90p
7405 199
7406 32p
7407 32p
7408 19p
7409 199
7410 15p
7411 24p
7412 20p
7413 30p
7414 50p
74C14 90p
7416 27p

7420
7417 pi:

7421 40p
7422 22p
7423 34p
7425 30p
7426 40p
7427 34p
7428 36p
7430 17P
74130 50p
7432 1043
7433 40p
7437 360
7438 389
7440 17p
7441 70p
7442A 60p
7443 112p
7444 112p
7445 100p
7446A 939
7447A 60p
7448 SOp
7450 lipg
7451 1

7453 17p
7454
7460
7470
7472
7473
7474
7475
74175
7476
7480
7481
7482
7483A
7484
7485
7486
7489
7490A
7491
7492A
7493A
7494
7495A
7496
7497
74100
74104
74105
74107
74109
74110
74111
74116
74118
74119
74120
74121
74122
74123
74125
74126
74128
74132
74136
74141
74142
74145
74147
74148
74150
74151A
74153
74154
74156
74157
74159
74160
74161
74162
74163
/4164
14167
74166
74167
74170
74172
74173
74174
94175
74176

74177
74178

lip

36p
30P
34P

23%
1509
36p
SOP

100p
841,
70P

100p
100p
30P

1769

SOP

30p

70p

180p
69

130p
6p
6p

349
6Sp
5Sp
70p

200P
130p

110p0p
21

28p
421P

SSSSP
60P
715p

75p
75p

SOP
Moo

imp
160p
100p
70p
70ga

100p
90P

190p
0p

100p
100p
100p

1 00
00pP

100,
130p

200P

4.21
40p

P
120p
S OP

901)
90o

100p

74 F80
74181 1960p

p60p

74182 90p
74184A 1509
74185 150p
74186 500p
74190 9043

74191 9013

74192 90p
74193 909
74194 90p
74195 95p
74196 95p
74197 80p
74198 150p
74199 150p
74221 160p
74C221 150p
74251 140p
74259 250p
74265 90p
74278 290p
74279 110p

;V:2
1609
400p

74285 4400
74290p 1509
74293 150p
74294 200p
74298 200p
74365 150p
74366 150p
743677: 120p

150p
74390 160p
74393 180p
74490 225p
74L9 SERIES
741_500 14p
741502 14p
741504 16p
741505 25p
741508 25p
741510 20p
74LS11 40p
241513 409,
741514 51712
741520 20p
741521 40p

MiL38p

20p
741532 27p
741542 709
741547 71353

741555 30p
741573 A/
741574
741575 40p
7415/5 46p
/41583 90p
741585 100p
741586 40p
741590 40p
741593 80p
7416107 45p
7415112 100p
7415123 60p
7415124 180p
7415125 60p
7415126 SOP
7415132 96p
7419133 60p
74LS136 60p
7415138 75p
7415139 76p
74LS151 1000
74LS153 OOP
7415154 200P
7415155 Pap
7415157 591,

7415158 160P
741_6160 130p
7415161 100p
7415162 1400
7415163 1000
741S164 120p
7415165 7
7415166 180060
7415173 110p
7415174 90p
7415175 SOp
7415181 320p
7415190 SOp
74LS191 SOp
74LS162 80p
741_5193 1100
7415195 SOp
7415196 80p
74LS221 140p
7415240 176p
7415241 175p
7415242 17041
7415243 170p
7415244 19511
74LS245 260p
741S251 1409
741S253 80p
7415257 120p
741.5259 1840
741S266 100p
7415273 1309
7415279 909
7415324 200p
7415367 1000
7415373 1809
7415374 195p
7415378 200p
7415393 200P

16 Key Keypads 400p
(Reed switches
IBREADOOARD
EXP300 676p
Suitable for up to
6 x14 or 5x 16 pin
DIL (Cs
EXP350
5x14 pin DIL ICs
EXP600
128/40 pin DIL ICI

630p

3111p

4000 SERIES
4000 15p
4001 17p
4002 17p
4006 95p
4007 I Sp

4008 SOp
4009 40p
4010 50p
4011 17p
4012 189
4013 50p
4014 84p
4015 84p
4016 45p
4017 SOp
4018 89p
4019 45p
4020 100p
4021 110p
4022 100p
4023 21s
4024
4025 20p
4026 130p
4027 50p
4028 849
4029 100p
4030 55p
4031 200p
3033 180p
4034 200p
4035 110p
4040 100p
4041 80p
4042 809
4043 909
4044 90p
4046 110p
4047 100p
4048 55p
4049 40p
4050 49p
4051 80p
4052 SOp
4053 80p
4054 150p
s4055 125p
4056 135p
4059 600p
4060 115p
4063 120p
4066 55p
4067 450p
4068 22p
4069 20p
4070 30p
4071 22p
4072 22p
4073 22p
4075 22p
4076 107p
4081 22p
4082 22p
4093 800
4094 175p
4098 120p
4099 130p
4412 1100p
4502 120p
4503 70p
4507 55p

:RI° 999150p
4514 2509
4516 110p
4518 100p
4520 100p
4528 100p
4532 140p
4538 140p

:R:3
1809
450p

4560 250p
4569 180p
4583 90p
4584 90p
40014 90p
40085 200p
40097 90p
14411 1100p
14412 1100p
14433 11009
14500 700p
14599 2909
INTERFACE
IC.
MC 1488 100p
MC 1489 100p
75107 1110p
74182 2309
75322 275p
75324 375p
74325 375o
75363 225p
75451 72p
75491/2 96p
8T26 250p
8128
8T95 16300P0p

8797 180p
811.595 1409
8ILS96 140p
811597 1409
811598 140p
9601 120p
9602 2213p

93 SERIES
9301 160p
9302 175p
9308 316p

83111 275275pp
9312 160p
9314 166p
9316 22p
9321 2255p
922 150p
9334 22Sp
9368 200p
9370 200p
9374 200p
LINEAR I.Cs
'AY 1.0212 6009
 AY1 1313 668p
' AY1 1320 320p
*AY1 -5050 140p
AYS-1224A 240p

'AY5- 1315 1300p
.AY5-1317A 775p
'CA3019 80p
CA3028A 90p
 CA3046 70p
'CA3048 225p
CA3080E 72p
'CA3089E 225p
'CA3090A0 375p

g3118E
CA3160E 100p
CA3161E 140p
CA3162 E 460p
F X209 750p
IC17106 850p
ICLE1038 340p
LF356
LF358 7::
LM301A 30p
LM311 120p
LM318 200p

2009.

LM339 75p
1M348 95p
 LM377 175p
'LM380 75p
' 1M381AN 160p
LM709 36p
LM710 50p
1M725 350p
LM733 100p
LM741 20p
1M747 70p
LM 748 35p
LM2917 2609
LM3900 60p
LM3909 7013
1M3911 130P
LM3914 2609
LM4136 120p
'MC1310P 150p
MC1458 4Sp
MC1495L 350p
'MC1496 100p
' MC3340P 120p
'MC3360P 120p
MK 50398 750p
MM57160 620o
NE5S1 130p
NE555 20p
NE555 70p

VOLTAGE

PENNIMAN°
OA 0.15

2 x 3 ;;co

pp
texr

21 s5 49p 45p
3 It 3j 49p 45p
3 x 5 56p 60p
2 x 17 180p150p
3 x 17 226p190p
4 x 17 340P -

41100 *450p
Spot face csuer8Sp
Pin insertion

tool 999
VERO WIRING
PEN
Plus spool 326p
Spare spool
(wire) 80p
Combes 7p each
NE561B 425p
NE5628 426p
NE565 130p
NE566 166p
NE567 176p
.NE571 426p
RC415I 4000
RC4195 120p
'$AD1024A 12110p
SFF96364 110013
'SN76003N 1759
'SN75013N 140p
' SN76013ND 12013
' SN76023N 140p
' SN 76023ND 120p
SN76477 250p
'SP8515 750p
' TAA621 275p
' TBA6411311 225p
'TBA651 200p
' TBA800 90p
' T8A810 100p
'TEIA820 90p
'7CA940 1759
TCA4500A 2509
TDA1004A 3009
TDA1008 320p
TDA1010 226p
TDA1022
TDA1024
TDA1034 B
TDA1170
TDA2002V
'TDA2020 320p
TL064 150p
T1071 80p
71072 95p
71074 150p
71081 40p
71082 90p
71084 1300
T1170 50p
UAA170 250p
UAA180 2500
UDN6118 320p
UDN6184 320p
ULN2003 100p
X82206 350p
X112207 400p
XR221I 600p
'XR2216 675p
XR2240 400p
ZN414 90p
ZN419 POA
ZN424E 135p
IZN425E 400p
ZN I 034E 200p
95H90 800p

REGULATORS Fixed Plastic TO -220
1A eve ye
5V 7805 709 7905
12V 7812 70p 7912
15V 7815 709 7915
18V 7818 70p 7918
24V 7824 70p 7924
100mA TO 92
5V

12V
78105 30p
78L12 30p

15V 78L15 30p
OTHER REGULATORS
LM309K 136p 1846258
LM 3177 200p 71430
LM323K 660p 78H05KC
LM723 371:1 78MOT2C

791_05
79112
79115

OPTO-ELECTRONICS
2N5777 45p OCP71
OR P12 90p OR P60
ORP61 90p 11178
LEDS
0.125" 0.2"
TIL32 75p 7I1220 Red
TI1209 Red 13p 7I1222 Gr
TIL211 Gr 20p TIL228 Red
TIL212 Ye 25p MV5491 TS
111216 Ped 18p Clips
DISPUWS
3015F
01704
01707 Red

707 Gr
DL747 Red

747 Gr
FND357

DRIVERS
9368
9370

00p
140p
140p
140p
226p
226p
120p

200p
200p

riummosTor:
AC126 2
AC127/8 20p
AC176 25p
AC187/8 25p
AF I 16/7 30p
AD149 70p
AD 1 61/2 45p
AU107 250p
BC107/8 I I p

BC109 11p
 BC117 20p
'BC 147/8 9p
'BC149 10p
'BC157/8 10p
'BC159 I 1p

' BC 169C 12p
8C172 12p
BC177/8 17p
8C179 18p
'6C182/3 10p
'8C184 1Ip
BC187 30p
'BC212/3 I I p

'BC214 12p
6C461 36p
BC477/8 30p
8C516V7 50p
'BC547E1 16p
'8C549C 18p
' 8C5578 1611

'8C559C 15p
BCY70 lip
BCY71/2 22p
80131/2 50p
8D135/6 54p
BD139 56p
80140 60p
BDI89 60p
60242 70p
80156 200p
BF115 36p
8E167 30p
BF173 30p
8E178 36p
8E200 32p
8F2448 35p
'8F2566 70p
8F257/8 32p

6009 8F259 36p
'BF 839 25p

;za: 8 FR40 25p
WiLT 8FR41 26p

801179179 25p

'8E1380 26p
.8 FR81 26p
ElF029 30p
10030 14o
BFX84/5 30p
BF X66/7 30p
BF X88 30p
BEVY 10 90p
B FY50 30p
BFY5 I /2 30p
B FY56 33p
8E190 90p
8RY39 45p
BSX 19/2020p
BU104 225p
'BU105 190p
 BU I 08 250,
BU 109 225p
'BU205 200p
'BU208 200p
'BU406 145p
.E300 60p
°E308 50p
'E310 150p
MJ2501 226p
MJ2955100p
MJ3001 225p
'MJE340 65p
MJE2955100p
MJE3055 70p
 MPF 102 45p
'MPF 103/440p
'MPF105/64443
MPSA06 30p
'MPSA12 50p
.MPSA13 50p
MPSA4J 50p
'MPSA20 50p
'MPSA56 32p
MPSA70 50p
'MPSUO6 63p
MPSU65 78p
0C28 130p
0C35 130p
'R200813 200p
'R20108 2009
TTIP29A 40p
'7IP29C 55p
T I P30A 48p
TIP30C 60p
'TIP31A Sip
TW31C 62p
11932A 880
r P32C

MEMORIES
2102 21 120p
27078 500p
2111 2 2259
2112 2 250p
2114125ons) 560p
2114 (45ons1 450p
4027 375p
4044 900o
4116 1100p
5101 510p
6810 350p
ROM/PROMS
71301
746188
746287
746387
745471
745571
93427
93436
93446
93448

CPUs
CP1610

76p 1802
75p 26504
76p 6502
76p 6800
76p 6802

8080A
MS8060

di ii8A
EPROM.

120p

82Sp
85p

1409

130p
90p
70p

16p
18p
2p

1220;2

3p

FND500 120p
FND507 120p
MAN3640 175p
MAN4640 200p
TIL311 600p
111312/3 110p
TIL321/2 130p
TIL330 140p
7750 200p
7760 200p
NSB5881CC 570p

17024
2708
2716

SUPPORT
DEVICES
3245
4002
6820
6821
6850
8250
8212
8216
8224
8228
8251
8253
4155
8257
8259
280P10
28007C
MC14411
MC 14412

700p

3520p
25p

350p
800p
650p
4009

65650p0p
900p

930pP
1150

1200p
E20

900p
1250p

50131150p111

r1933A

9TIP33C11°4 '2N3773 300p
12S1377471E7121g

771;33444c 1159 2N3819

T11993354AC 2901,225P

2N3820 60p
'2N3819 25p

2N3823 70p
TiP364 2

3390866 20 P5/6 2111pTIMi 3109

TIP41C 78p 2N4037 6Sp
T19424 70p 2794058/9129
TIP42C 82p '2N4060 12p
1192955 78p *2N4061/2 lip
1194055 70p 2N4123/4 27p

11543 34p .2N4125/6 27p
TIP54 150p '2N440 I/3 27p

11693 30p 2794427 90p
ZTX108 12p 2N4871 110p
'27X300 13p '2615087 27p
21X500 15p '2N5089 27p
ZTX502 18p '2N5172 27P
Z15504 30p 2795179 90p
2N4574 250p 2795191 13p
279696 3Sp 2N5194 90p
2N697 25p 2N5245 40p
279698 45p .2N5296 66p
2N7064 20p 2N5401 Sip
2N7084 200 '2N5457/13 009
2N918 35p 2N5459 409

2N5460 4092N940 ik
2N1111/2 2
2791613 259 2N5485 4492N6027 48p

7 6 7

22NNN1227110612SSP2590 3009
22NN2222;29: 2222: 2796292 8Sp

2612369A lap
3N128 120p
3N140 100p

2507 333NNN221004411 isloopilopft

2N2906A 249 40290 2509
40360 409

23:9_9 40361/2 46p
440043064, 120p7oo

22NN 33005545 484,115p

40409 86p
40410 86p
40411 300p

.2N3643/4214.,44°P°P3OP 4400559945 110004

*2613663 20p 40673 759
 2613702/3129 40841 909
 2N3704/5 12P 4087172 909

UART
Al 3 10159
Al 5 10I3P
1M6402
EMS60 I INC

SOOp
400p
SOOp
400p

CHARACTER
GENERATORS
3257ADC 9909
MCM6575 [10
M 8CM576
RO 3 2513UC
R() 3 25131C 800p
SN 746262AN 1350p
KEYBOARD
ENCODER
41-52376 1000p

DIODES
BY127 12p
'0A47 9p
'0A81 15p
0485 159
'0A90 9P
'0A91 9p
0495 9p
'0A200 9p
'0A202 109
1N914 4P
'1N916 7p
'1N4148 SP
1794001/2 SP
1794003/4 SP
1N4005 8P
1N4006/7 7P
1795407/3 149
1N5404/7199
'15920 9p

.ZENEERS
2 7V -33V
40OrnW 9p
1W 16p

HEAT SINKS
For 10220
Voltage Regs
arear,sistors

22p
For 705 12p

TRIACS
PLASTIC
34 400V 50p
3A 500V 55p
64 400V 70p
64 500V 90p
84 400V 75p
84 500V 95p
12A 400V 85p
124 500V

105p
16A 4001

110p
16A 500V

1

128000 1330p0p

B RIDGE
RECTIFIERS
'1A 50V 19p
14100V 20p
1A 400V 28p
 I A 600V 300
'2A 50V 30p
'2A 100V 359
24 400V 46p
'3A 200V SOp
'3A 600V 72p
44 100V 95p
4A 400V

100p
6A 50V SOp
6A 100V

8013
6A 400V

1000
10A 400V

25A 400V200p
4009

THYRISTORS
IA 50V 40p
1A 400V 66p
1A 600V 70p
3A 400V 90p
8A 600V 140p
12A 400V

160p
164 100V

1609
16A 400V

1809
16A 6001

220p
81106 110p
C1060 45p

MCR101 36o
2N3525 140p
2 N4444 140p
2N5060 34p
.2N5064 40p

LOUD-
SPEAKERS
Size
24" 64R
2i- 8R
2' 89
1}" 8R

LOW PROFILE DIL SOCKETS BY TEXAS
8 pin 10p 18 pin 22p 24 pm

14 pm 11p 20 pin g 28 pm16
inn 12 22 27pgp 40 pin

80p
80p
85p
85p

30p
40p
50p

WIRE WRAP SOCKETS BY TEXAS
8 Pin

14 pin
0In

30P
90P
86p

20 pm 100P
22 pin .1109

18 90p 74 is 120p
28 ls 1309
40 p", 150p

TRANSFORMERS
(prim 220 240V1
6 0 6 100mA 88p
9 0 9 75,eA 92p
12 0 12 100tnA 95p
0 120 125001nA280p.
0 25V15VA, 250p
9 0 9 1 A 270p°
I 2V 2A 350p°
0 12 15
20 24 30 I A 346tp
15 0 15 1A 285p.

I Please add 50p p&p
.11artte lo all marked'
above Mr normal p&p
charge)

SUBMINIATURE
SWITCHES
TOGGLE
SPST 6Sp
SPOT 58p
DPDT 60p
DPDT 85p

Push to make 15p
break 25p
'SLIDE 0901 18p
ROCKER SEISE 28p
WAFER
IP 12W 4Sp
3P 4VV 45p
4P 3VV 45p
2P 6W 4Sp

ANTE% SOLDERING
IRONS
C 15W
CX-17W
CCN 15W
X25
SPARE BITS
C CCN CX
X25

SPARE ELEMENTS
C CX X25
CCN
IRON STAND

3509
400p
4009
400p

469
50p

180p
200p
150p

500p
800p

L'29

400p

5009

320p
226
225pp

0p
52Sp40
700p

15620p00p

1400p0p
110

460p
880p

1100p
1100p

°RESISTORS High
StaIr 5 912
Carbon Film Min

414/ 108-1M 7p/6pcs
one value

01/ I OR -10M 11p/3pcs
one value

Mnhature Presets
Hoc Vert 100R I M 12p

'Carbon Track Pols
5K 1M Lou or Lm

30p
'Single with Switch 60p
*Duel 72p

CRYSTALS
100K Hz 300p
1MH M 370p
32768M 350p
4MHz 350p
8.867MHz 350p
10 7M1-1/ 350p
IBMet, 300p
26 690M
27 I45M 4259

VEROBOARDS
D IP Breadboard
4 15 x 6 15 270p
fSpitable lot 201, 14 pin on
16 x-16 pun OIL ICs' DIP
Breadboard as above .

lor 31 way connector 250p
CONNECTOR PLUGS
31 was, Fniiy 110p
i I was Socket 110p
S 100 Broshoard 612

EDGEBOARD CONNECTORS 0.156" PITCH
2x 10 wa,
2 15 W.1,
2a 18 was

85p 135p
100p 160p
120p

COUNTERS
74C925
1CM 72I7A
ICM7216B
ZN1040E

:55:Pp CRT CONTROLLER
egg 96384 t11

700p

4K BASIC ROM INS8295D
ELEKTERMINAL SERIAL I/P VDU INTERFACE K T

Large range of TTLs CMOS MEMORIES stocked.
Please phone for items not listed.

£25
£56

COMPUTER BOOKS Cheap Video Cookbook
Introduction to Microcomputers Vol 0595p 8080A Bugbook
Introduction to Microcomputers Vol 1630p Basic Micros and the 6800
Micros -Interfacing Techniques 795p Z-80 Program for Logic Design
TTL Cookbook 715p 6800 Assembly Language Program
C-MOS Cookbook 750p 80804185 Assembly Language Program
Please add 70p p & p per book. No VAT on books. 630p

VAT. Please add VAT at
15"., on total order value.
Access & Barclaycards
Accepted.
/'7 4S1 ofNU5Al Oh

Please add 30p p&p & VAT

L.1,11.1ill11(111.1111
LI 11 .11 (le n

CALLERS WELCOME.

495p
765p
720p
630p
630p

'PE' VDU System.
Complete Kit £49.
Assembled Unit £89
Reprint 75p
S.A.E.
All parts separately
available.

Add o6p extra for p&p ma r
meters.
MULTIMETERS
Supertester 68011 3200p
680G 21500p
Microtest 80 1660p
TMK500 2100p
PANEL MOUNTING
METERS
VU meter 130,u4 640R
(40 x 40 cm) 185p
Voltmeter/
Ammeter 460p
UHF MODULATORS
6MHz 22Sp
8MHz

TECHNOMATIC LTD.
17 BURNLEY ROAD, LONDON NW10
12 minutes Dohs be station) (ample Stund parking)
Tel. 01-452 1500 Telex: 922800
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Subscriptions INLAND and OVERSEAS f10.60 payable to IPC Services, Oakfleld House, Perrymount Road, Haywarde Heath, Sussex.
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mutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.



20 x 20 WATT STEREO AMPLIFIER
Viscount IV unit in teak simulate cabinet Silver finish rotary controls and
pushbuttons with matching fascia, red mains indicator and stero tack socket
Functions switch for mic magnetic and crystal pickups, tape tuner and auxiliary
Rear panel features use holder, OIN speaker and input sockets 20 x 20 watts
RMS 40 x 40 watts peak for use with 8 to 16 ohm speakers

She 143/4" x 3" .10" approx. NEW feature-unitsnow L 31.90
includes a built in lour channel stereo sound facility £3.00 p&p

30x30 WATT AMPLIFIER -
IN KIT FORM
For the experienced constructor corn
plete in every detail, same facilities
as Viscount IV but with 3000 output
60x60 watts peak For use with 4 tot 5
ohms speakers n P&P

f31.50 £300

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

f57.00
+ p&p £6.00

EMI SPEAKER BARGAIN
Stereo pair 350 kit System consists of
13" x 8" Roams woofer with rolled
surround. 21/2" approx Audas tweeter,
crossover components and circuit
diagram. Frequency response 20 Hz
to 20 KHz Power handling 15 watts HMS
20 watts max
8 ohm impedance

f18.25
Per stereo pair
(3 65 p&p

BSR P200
Belt drive chassis turntable unit £25.50
semi -automatic. cueing device. Plcp (2.60

A 0 C DIM 30 Mk III Magnetic Cartridge
to Suit £7.95

Manual single play
ecord deck with auto

return and cueing lever tined with stereo
ceramic canndge 2 speeds with 45 r p ni

spindle adaptor ideally suited lot home
or disco use r P&P

OUR PRICE f11.2012.75

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

f8.15 p&p f2 05 Size 12" x 81/2

BSR

UNIT AUDIO STAND=
Can be used with TV tool Finish
in chrome with decorative wood
spacer fitted with 4 Kenrick
Mini Meteor castors

£3.95 (2/5 p&p
24" 121/2" x 111/2"

approx.

BARGAIN FOR
PERSONAL
SHOPPERS ONLY
Altone UA4
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.

£35.75

f14.25

f4.80

Mullard
AUDIO MODULES IN
BARGAIN PACKS
CURRENT CATALOGUE

PRICE £
AT OVER

PER PACK

SEE OUR PRICES
IPACK I 2 a LPIl 73 10w RMS output power audio

amp modules. 0 I LP1 182/ 2 Stereo pre amp for
ceramic and auxiliary input

OUR PRICE £5.00
p+p fl 00

2 PACK 2 2 a LP 11 73 1 Ow RMS output power audio
amp modules I LPI 184/2 Stereo pre amp for
magnetic, ceramic and auxiliary inputs

illUS OUR PRICE
. pop El 00

10 + 10 AMPLIFIER KIT
An opportunity to buy a 10 watts per channel stereo
amplifier kit 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 instructions and includes a Mullard
LP1183 stereo preamplifier module, two LP1173 power
amplifiers with integral heatsinks, a power supply,
Zobel networks. front and back mounting panels, a finished
fascia panel. all control potentiometers (bass, treble.
volume and balance), switches, input. output and headphone
sockets, woe, and an easily assembled wrap around cabinet
to house the finished unit

Size approximately

£7.65

pap (22112.25

LCD Solar 5 function with bacIdite
stainless steel fmish case and strap

LCD Solar Chrono 9 function with backlite
stainless steel finish case and strap

Chrono stop watch 9 function with back lite
stainless steel finish case and strap.

Solar Alarm LCD
stainless steel case and strap.

AM/FM DIGITAL CLOCK
RADIO Accurate 4 Digit
Electronic Clock with 4" LED
display &icier and
snooze timer £12.20

100 Watt Power Amp Module

Mains power supply for above unit

OECCA 20w Stereo speaker kit comprising
2 8" approx bass units 2 Irtr" approx
tweeter inc crossovers

'VIDEOMASTER' Super Score TV Game
with pistol mains operation

PORTABLE RADIO/CASSETTE RECORDER,
AM, FM with clock LW, MW, SW. VHF
mains /battery operation

ISP Radio Cassette recorder Mains/Battery AM/FM
built in mic auto stop

£7.40

£9.55

f8.95

f21.95

IMO '411'

;i440.
owe.

f14.25
£3.60

(20.45

£15.95

£42.90

(24.50

ACCESSORIES
Suitable mains power supply parts_
consisting of mains transformer, bridge
rectifier, smoothing capacitor and set
of rotary stereo controls for treble,
bass volume and balance

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

f3.00
plus (1 50 p&p

100 WATT
MONO DISCO AMP
Size appro.
14 4 10 .

Brushed aluminium
fascia and rotary controls

Five vertical slide controls master volume tape level, our level deck level.
PLUS INTER DECK FADER for perfect graduated change from record deck No. Ito

No 2 or vice versa Pre fade level control IPEL) lets YOU hear next disc before

fading it in VU meter monitors output level Output 100 watts RMS 200 watts peak

p&p 14 05 £66.45

Two
Way

Speaker
Kit

'Comprising of two 8"x 5" appro.
4 ohm bass Aid two 310i" 15 ohm mid
range tweeter with two
cross over capacitors £4.05

per stereo pair
plus £1.55 p&p

AVAILABLE ALSO TO PURCHASERS OF

THE 10  10 AMPLIFIER KIT

sea

50 WATT MONO
DISCO AMP

f30.60
p&p £2.70

Size approx 131/4" x 51/4" x
50 watts rms 100 watts peak output Big features include
two disc inputs, both for ceramic cartridges, tape input
and microphone input. Level mixing controls fitted with
integral push-pull switches. Independent bass and treble
controls and master volume

R C
323 EDGWARE ROAD, LONDON W2
21 B HIGH STREET, ACTON W3 6NG

ACTON. Mail Order only. No callers
ALL PRICES INCLUDE VAT AT 15%

All items subject to availability. Prices correct at
1.10.79 and subject to change without notice

NOTE Persons under 16 years not served without parents authorisation

\--BARGAIN
OFFER)Ariston pick-up arm

manufactured in Japan.
Complete with headshell.
Listed price over £30.00.

OUR PRICE £11.95

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GOODS DESPATCHED TO MAINLAND ANON IRELAND ONLY



A 63 -key ASCII keyboard with 625 -line
TV interface, 4 -page memory and
microprocessor interface. Details in
our catalogue.

Our catalogue even includes some
popular car accessories at marvellous
prices.

A 10 -channel stereo graphic equaliser
with a quality specification at an
unbeatable price when you build it
yourself. Full specification in our

eadboard1919

eveobygger
catalogue.
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These are just some of the metal cases
we stock. There are dozens of plastic
ones to choose from as well.
See pages 52 to 57 of our catalogue.

A massive new
catalogue from
Maplin that's even
bigger and better
than before. If you
ever buy electronic
components, this is
the one catalogue
you must not he
without Over 280
pages - some in full
colour - ifs a
comprehensive
guide to electronic
components with
hundreds of
photographs arid
illustrations and
page after page of
invaluable data.

Our bimonthly newsletter contains guaranteed prices,
special offers arid all the latest news from Maplin

am&

Mobile amateur radio, TV and FM
aerials plus lots of accessories are
described in our catalogue.

A digitally controlled stereo
synthesiser the 5600S with more
facilities than almost anything up to
£3,000. Build it yourself for less than
£750. Full specification in our
catalogue.

A superb range of microphones and
accessories at really low prices.
Take a look in our catalogue-send the
coupon now!

An attractive mains alarm clock with
radio switching function and battery
back up! Complete kit with case only
£18.38(incl. VAT & p& p) MA1023
module only £8.42,(incl. VAT).

wommin
ELECTRONIC SUPPLIES LTD
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- Post this  n
ess coupon now for your -

copy of our 1979-80

el)
catalogue price 70p.

Please send me a copy of your 280 page e,
poik catalogue. I enclose 70p (plus 37p p&p).

If I am not completely satisfied I may return the n
Aik catalogue to you and have my money refunded.

If you.live outside the U.K. send £1.35 or ten
International Reply Coupons.

rit I enclose £1.07.

NAME

rIADDRESS

10

PE 180

I

A hi-fi stereo tuner with medium and
long wave, FM stereo and UHF TV
sound! Full construction details in our
catalogue.

A superb technical bookshop in your
home! All you need is our catalogue.
Post the coupon now!

Add-on bass pedal unit for organs.
Has excellent bass guitar stop for
guitarists accompaniment.
Specification in our catalogue.

All mall to:-
PO. Box 3, Rayleigh, Essex SS6 8LR.

Telephone: Southend (0702) 554155.
Shop: 284 London Road, Westcliff-on-Sea,'Essex.
(Closed on Monday).
Telephone: Southend (0702) 554000.


