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Introducing the personal
computer you've waited for.

THE EXIDY SORCERER.
SORCERER
COMPUTER SYSTEM
The Sorcerer Computer is a completely
assembled and tested computer system.
Standard configuration includes 63 -key
typewriter -style keyboard and 16 -key
numeric pad, Z80 processor, dual cassette
I/O with remote computer control at 300
and 1200 baud data rates, RS232 serial I/O
for communications, parallel port for
direct Centronics printer attachment, 4K
ROM operating system, 8K ROM
Microsoft BASIC in Rom PacTM, cartridge,
composite video of 64 char/line 30 line/
screen, 128 upper/lower case ASCII set
and 128 user -defined graphic symbols,
operation manual, BASIC programming
manual and cassette/video cables, connect-
ion for S-100 bus expansion.

only £950 Credit facilities available.
8% VAT

Coniptete

LOOK!
'32K RAM on board
RS712 interface *8K BASIC ROM
'CUTS interface '4K MONITOR
*KANSAS CITY interface  S100 BUS
'User defined graphic symbols *Z80 cpu

with nito /1.

KEY BOARD
756 GEORGE RISK
Brand new professional
ASCII keyboards (USA)
Full technical details
included. RRP £60.00

Only £49.90
+ 8% VAT.

Ready built, tested
and guaranteed.

COMPUTER JOYSTICK
Plugs into your Nascom P.I.O. No extras. Software and full

documentation supplied. Plus free game cassette.
£14.90 each £28.90 per pair

COMP PRO Mixer
Professional audio

mixer that you can build yourself and save over £100.

6 into 2 with full equalization and
echo, cve and pan controls.
All you need for your own
recording studio is a stereo tape or
cassette recorder.

This superb mixer kit has slider
faders, level meters and
additional auxilliary inputs.
Only £99.90 plus 8% VAT for
complete kit Plus FREE power
supply valued at £25.00

Ideal for
DISCOS STAGE MIXING HOME STUDIOS

AND MANY OTHER APPLICATIONS

COMPUTER COMPONENTS
Send for our Spring 1979 catalogue. 0.60p Full of Computer

Components, Peripherals and systems.

TeleplayProse
pRoGRA
of all tim

and Con
Is

dryadd rnlsas

90
COnctro,s,aadl

NEW-
gam OUT cartridge- 6 games

E13.90 £1.11 VAT

Electrical knowledge is not a necessity to assemble this ',col., last simple soldering

e5
All rts

situi:Lted

INTERESTED
IN HOME
COMPUTING? WITH EVERY NASCOM

Start now and don't get left behind THE NASCOM 1
is here Ex -stock with full technical services

Plus the opportunity to join the fastest moving club of personal
computer users enabling you to get the most our of your
computer. You can OBTAIN and EXCHANGE programs and
other software - many now available.
The Powerful Z80
Microprocessor
Professional Keyboard
1 Kbyte Monitor in EPROM
2 Kbyte RAM (expandable)
Audio Cassette interface
Plugs into your domestic TV
Easy construction from
straightforward instructions
- no drilling or special tools
- Just neat soldering

required.
Only £197.50 + 8% VAT (includes p & p + insurance)
Manuals seperately 2.95 Monitor quality improved
Z80 programming Manual 6.90 TV Modulator 2.50
Z80 Technical Manual 2.95
PIO Technical Manual 2.95 Power supply suitable for
(All prices add 8% VAT) NASCOM 19.90

FREE B BUG
valued at £23.00

plus 10 x C12 cassettes
valued at £4.00

NASCOM AD ONS - Nascom improved monitor B Bug (2K)
featuring - *Four times tape speed *Direct text entry without

ASCII *Extended keyboard facility *Additional useful
subroutines £23.00

Nascom Software library. Send SAE for lists and prices.

BLANK C12 Racal Quality CASSETTES
£4.00 for 10

All prices include VAT except where shown. Orders over £5 post and packing free otherwise add 20p. Please make
cheques and postal orders payable to COMP, or phone your order quoting BARCLAYCARD or ACCESS number. rill

COMP
COMPUTER
COMPONENTS

14 STATION ROAD  NEW BARNET  HERTFORDSHIRE  TEL: 01-441 2922 (Sales)
CLOSE TO NEW BARNET BR STATION - MOORGATE LINE 01-449 6596

OPEN - 10am to 7pm - Monday to Saturday
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PULSE GENERATOR by M. Tooley BA. and D. Whitfield B.A.
A versatile piece of test equipment for trouble -shooting digital circuits 18

ENVIRONMENTAL THERMOMETER by M. Plant
A three range instrument capable of measuring temperatures from -15°C to +50°C 22
P.E. MICROPRINTER-2 by Mark Simon
Driver circuits, power supplies, construction and software 34
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IPC Magazines Limited 1979. Copyright in all drawings, photographs and articles published in PRACTICAL
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U.K. RETURN OF POST MAIL ORDER SERVICE also WORLDWIDE EXPORT SERVICE
BAKER LOUDSPEAKER, 12 INCH, 60 WATT.
GROUP 50/12, 4 OR 8 OR 16 OHM HIGH POWER
FULL RANGE
RESPONSE

PR

30-16000 CPSOFESSIONAL

QUALITY. E22.68

MASSIVE CERAMIC MAGNET Post 1.60

WITH ALUMINIUM PRESENCE CENTRE DOME.

10 WATT PER CHANNEL STEREO AMPLIFIER
Ready made in chassis form. Mains operated.
Volume balance. treble and bass slider controls.
Pick up and tape inputs. Recording output.

Front ns.ezlesi 1.614 sin1,

Chassis
}in.

nBargain f18.50
Post 50p

HEATING ELEMENTS WAFER THIN
Size 10;  8,  ,in Operating voltage 200 250V a c 250W
approx Suitable for Heating Pads. Food Warmers. Convector
Heaters etc Must be clamped between two sheets of metal o
asbestos

ONLY 40p EACH (FOUR FOR £1.50)
ALL POST PAID -Discounts for quantity

MINI MODULE BAFFLE KIT
15 x 8+in. 3 -way Loudspeaker System EMI Sin,
Bass 5in, Middle Sin Tweeter with 3 -way Crossover
& Ready Cut Baffle. Full assembly instructions
supplied. Response=60 to 20 000 C.P.S. 12 watt
RMS. 8 ohms. £1095 per kit. Two kits £20.
Postage 75p.

SINGLE RECORD PLAYER
Fitted with auto stop. stereo compatible cartridge. Baseplate Size
11 Ihin Turntable Size Tin diameter a c mains 220 250V
3 speeds plays all size records £7.95 Post5Two for C1 Post 75p

BAKER 150 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

ideal tor Groups Disco P A and Musical Instruments a inputs
speech and music 4 way mixing.
Output 4/8/16 ohm. az. Main s240V
Separate treble and bass controls
100 volt line model £14 extra f85

BAKER 50 WATT AMPLIFIER
Two inputs with volume controls. Master treble bass and volume

£59 Post f 1controls. Takes all impedance loudspeakets

R.C.S. SOUND TO LIGHT DISPLAY MK II
Complete kit of parts with R.C.S. printed circuit. Three
1000W channels. Will operate from 200mV signal
source. CABINET extra f4. KIT =.£17.00

R.C.S. 10 WATT
AMPLIFIER KIT

Th s kit is suitable for record players. tape play back. suit rs
electron's instruments or small P A systems. Two versions are
uy liable The mono kit uses 13 semiconductors The stare kit

ses 22 semiconductors Both kits have printed front panel nd
volume, bass and treble controls. Spec. 10,6/ output into 8 ohms.
7W into 15 ohms. Response 20c/s to 30604.
input 100M.V. high imp. Size 9-i e 3 s tin. NC mains opera ed.

tIro £12.50 ?,:".° £20 peer
Easy to build Full instructions supplied

LOW VOLTAGE ELECTROLYTICS
o a 5 e 16 25 30 50 100 200mF 15V 10p. 500r6F 12V 15p:

5V 20p; 500 30p. 1000mF 12V 17p; 25V 35p, 50y 47p; 100V 70p.
21300mF 6V 2511: 25V 42p. 2500mF 500 02p; 3000mF 25V 47p;
MV 65p. 3900mF tOOV [1.60. 4700mF 630 61.20. 5000mF 6V 25p;
12V 42p:25V 75p; 35V 85p; 5600mF 76V 61.60; 1200/761/80p..

HIGH VOLTAGE ELECTROLYTICS
8/350V 22p

16/350V 30p
32/500V 75p
50/3500 50p

8+8/450V 50p 50+50/300V 50p
8+16/450V 50p 32+32/450V 75p

16+16/450V 50p 100+100/275V 85p
32+32/350V 50p 150+200/275V 70p

TINTED PLASTIC COVERS ONLY
Sion. 141 x 121 x 44Itil £3. 1 /; x 14 x £4.50.

i x 14 x 4111 £4. IN 131 x 4in £3.75.
15 x 13X x 31n. E3.511. 17; x 9; x 3), C3.
1401x 14; 02bn Rosewood sides E4.
Ideal for record decks. tape decks. rm. Pay E1 .

R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS
All pans and instructions with Zener diode £2.95printed circuit rectifiers and double wound
mains transformer Input 200/240V a c Output ''voltages ailable 5 or 7 5 or 9 or I20 c up to 100mA or

asp
voltages

. 2,av . 1,n Please state voltage required

ELECTRO MAGNETIC
PENDULUM MECHANISM 95pe..,30,

5v d c operation over 300 hours continuous on SP2 battery fully
adjustable swing and speed ideal displays teaching Memo
magnetism of for metronome. strobe etc

MAINS TRANSFORMERS ALL POST 75p each

250-0-2600 70mA. 6 3. 2A 03.45
250-0-250 80mA. 8 3V 3 5A. 6 3V IA or 5V 2A (4.10
350-0-350 80mA. 638356,630 to or 5V 2A 65.110

300-0-300 120mA 2 r 6 3V 2A C T .8 3V 2A 61350
2200 m 61,75
HEATER TRANS. 63V 3A. 0145. X amp El  00
GENERAL PURPOSE LOW VOLTAGE Tapped outputs at
2A 3. 4. 5 6. 8. 5 10. 12. 15. le. 24 and 300 05.30
1k 6. 8. 10. 12. 16. 18. 20. 24. 30. 36. 40. 48. 60 t5.83
2A. 6, 6. 10. 12. 16. 18. 20, 24. 30. 36. 40.4a. 60 VA 50
3A. 6. 8. 10. 12. 16. 111. 20. 24. 30. 36. 40. 48. 60 611.00
5A. 6, 8. 10. 12, 16, 18. 20. 24, 30. 36. 40. 40. 60 C14.50
5, 8, 10. 18V }A O. 12V 100mA Cl. 12V 300mA £1.

12V 750mA £1.30. 40V 2A tapped 10V or 30V £2.95.
10-0-10V. 2A C2.60. 40V 2A £2.95. 30V 5A 34V 2A et. £3.76.
2 x 18V 6A f9. 12-0-12V 2 amp £2.95. 25-0-25V 2 amp frt.
20-0-20V 1A £2.95. 30V 11.4 £2.75. 20V lA £2.20
9V 3 amp £2.75. 60V, 40V.20V or 20-0-20V. lA £3.50.
30-0-302A £7. 9V 250mA £1.30. 30V 2 amp £3.
AUTO TRANSFORMERS. 115V to 230V or 230V to 1 I 5V
150W £5; 250W EL 400W E7; 500W Ell
CHARGER TRANSFORMERS. Input 200/250V for 6 or 12V
114 £2.75; 3A £4; 4A £5.20.
FULL WAVE BRIDGE CHARGER RECTIFIERS. 6 or 12V outputs
tirk 55p; 4A C1.25. HALF WAVE 12V 1}A 25p.

BLANK ALUMINIUM CHASSIS, 18 s.w.g. sides, 6 x 4in.
95p; 8 x 6in. £1.40; 10 x 7in. £1.55; 14 x 9in. £1.90; 16 x 6in.
£1.85; 12 x 31n. £1.20; 16 x 10in. £2.20; 12 x Bin. £1.70.
ALUMINIUM PANELS, 18 s.w.g. 6 x 4in. 24p; 8 x 6in. 36p;
10 x 7in. 54p; 12 x 5in. 50p, 12 o Bin. 70p; 16 x 6in. 70p;
14 x 9in. 94p; 12 x 12in. £1; 16 x 10in. V .16.
ALUMINIUM ANGLE BRACKET, 6 x it lilt . 15p.
ALUMINIUM BOXES. MANY SIZES IN STOCK
4 x 2 x 2in. 88p; 3 x 2 x lin. 65p; 6 x 4 x 21n. 95p; 8 x 6 x Sin.
£1.50; 9 x 4 x 410. f1.70: 6 x 4 x 4in. £1.30.

THE "INSTANT" BULK TAPE ERASER £4.95
Suitable for cassettes and all sizes of
tape reels a c mains 200 NOV poet

50p
Head demagnetiser £4.75
Leaflet S A E

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON, U.K. Tel. 01-684 1665
Minimum pow 30p Access/Eurocard and Barclaycard/Visa same day despatch. Radio

PE SUSTAIN UNIT
-

sustain

(P.E OCTOBER 19771

BUILD A SUSTAIN UNIT EQUAL TO THE
BEST COMMERCIAL MODELS.

COMPLETE KIT - £7.95*
ALL HIGH QUALITY COMPONENTS

AS SPECIFIED.

DESIGNER APPROVED.

.0111111 FERRANTI Semiconductors
BUY FROM THE SPECIALISTS!

We can supply ony Ferranti semiconductor device at the lowest prices. Send S.A.E. for our dote
sheet & price list.
ZNA116E £3.75" ZNA134.1 £21.00" BC415P 16p ZTX109 12p
ZN 1040E £7.50* ZN425E £3.50* ZTX 107 lip ZTX213 1 1 p
ZNI034E £1.65" ZN424E £1.20 ZTX108 10p ZTX384W 24p
TO CLEAR: P.C.B.'s for ZNA116 D.V.M. £1.00* the pair, while stocks lost.

ORION
amplifier

Complete set of semiconductors £9.75
Gloss fibre PCB, printed with component

locations £3.50

PHASE LOCKED STEREO DECODER KIT
Complete kit of ports to Motorola spec. only £2.95, including MCI310P all resistors & capacitors,
gloss fibre p.c.b., L.E.D. & instructions. Suitable for most tuners. Dist. 0.3%, Separation 40db.
8-14 volts.

TONE BOOSTER (Everyday Electronics Sept. 1978)
The Tone Booster cuts out that dead, muddy sound and brings your g-uit-ar-lo-life!
Emphasises harmonics without reducing the low notes to give your guitar a clean
penetrating tone. Complete kit of all parts as specified I £3.30*

PE TV SOUND SEPARATOR
Complete set of semiconductors £2.30. High quality glass fibre p.c.b. £1.50.
Murata filters: SFE6.0MA 50p. CDA6.0MC 50p.
P & P 15p per order. Orders over £5 post free.
All devices are top grade, brand new and to full manufacturer's spec. We do not
sell seconds or rejects. Send S.A.E. for our data sheet and price list.
Prices do not include VAT -add 8% to items marked', and 121% to, all
others.

DAVIAN ELECTRONICS (Mail order, callers by
appointment only).

13 Deepdale Avenue, Royton, Oldham OL2 6XD A
16.

and Components Lists 20p. Open 9-6 Set. 9-5 (Closed Wednesday all day)

TOUCH CONTROLLED
LIGHTING KITS (300W)

A Lightdimmer with NO knob. Dimming and on/off functions
are controlled by touch. Features include:

* No mains rewiring.
* Easy to build - uses one MOS 1 C.
* Switches on to preset brightness.
* Can be switched and dimmed

from many locations using TDE/K
kit making 2 -way switching easy.

*-k PRICE TD300K £9.67
TDE/K £1.62

TSD300K TOUCH -SWITCH & DIMMER combined. One
touchplate for on/off. Small knob controls brightness. £5.82
TS300K TOUCHSWITCH. Two touchplates. ON/OFF t4.64
TSA300K AUTOMATIC. One touchplate. Preset time delay
off variable 2 secs to 3+ mins. £4.64
LD300K LIGHTDIMMER. £3.24

TRIAC BARGAINS
400V Plastic Case
3A
6.5,5 with trigger
8A
12A
16A

64p
86p
80p
90p

113p
20A 178p
25A 205p
SCR 1C106D1 5A/400V 54p
Diac 23p

DIGITAL VOLTMETER/THERMOMETER KIT

Based on the 7106 single
IC 31 digit D.V.M. the
Kit contains a PCB, re-
sistors, capacitors, pre-
sets, I.C. and 0.5" liquid
crystal display. Com-
ponents are also included
to enable the basic D.V.M.
kit to be modified to
a Digital Thermometer
using a single transistor
es the sensor. Requires
a 2mA 9V supply (PP3
battery).

ONLY £23.75

COMPONENTS

0.2" L.E.D.s
Red 113p (£1.08/1 0)
Green 23p Yellow 27p
DL727 .5" display £1.62
LCD .5" 4 digit £8.75

NE555 31p (4 for VA%
LDR .5" dia.

741 27p (5 for £1.081
LM3911 temperature control/
thermometer Ir £1.08
AY -5-1224 £3.51
AY -5-1230 £5.23
ZN1034E
ICL7 106 DVM IC £11.05
IN4001 7p
IN4148 5p
BC182L 11p
2N3819 25p

MINI MAINS
TRANSFORMERS

Standard 240V mains primary
100mA secondary
6-0-6V 92p
9-0-9V 97p

12-0-12V 102p

24HR CLOCK/APPLIANCE TIMER KIT
Switches any appliance of up to 1 KW on and off at
preset times once a day. KIT contains: AY -5-1230
Clock/Appliance Timer IC, 0.5" LEO display,
mains supply, display drivers, switches, LEDs, triac,
complete with PCBs and full instructions. £16.09
White box 156 x 131 x 71mm)- drilled £2.70

- undrilled £2.38
£24.30Ready built

ABOVE PRICES INCLUDE V.A.T.
Quantity discounts on request. Add 25p postage and packing. Mail order only to:

T.K. ELECTRONICS (PE) 106 Studley Grange Road, London, W7 2LX.
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ELECTREW buying Guide
Section 11

IMPORTANT ANNOUNCEMENT
With completion of our present series of itemised advertisements, we announce release of
our new catalogue, CATALOGUE No. 9 - completely revised, enlarged and best yet.
SEND FOR YOUR FREE COPY NOW TO DEPT. PE279.

TRANSISTORS/ZENERS
N914 5p 2N5192 85p BA102 28p BCY58 15p
N9142 7p 2N5195 99p BA127D 4p BCY59 16p
N916 6p 2N5457' 39p BA133F 9p BCY70 18p
N4007 8p 2N5458* 39p BA138 20p BCY71 18p
N4148 5p 2N5459* 39p BA145 19p BCY72 18p
N5402 16p 6F40 £1.46 6A156 14p BCY78 25p
N5407 20p 16F40 £1.65 BA379 25p BD130 45p
S920 10p 40HF10 £1.64 BAX13 4p BD131 62p
S940 5p 40HF40 £2.28 BB103B 37p BD132 77p

2N697 36p 40250 95p BB103G 37p BD135' 38p
2N706 22p 40361 38p BB104G* 53p 60136' 42p
2N930 21p 40362 35p BB105B 28p B0139* 41p
2N1132 24p 40406 40p BB109G* 39p 130140" 46p
2N1302 48p 40408 40p BC107A 14p BDX18N £1.10
2N1303 48p 40412 56p BC107B 14p BDY12 90p
2N1304 52p 40594 £1.18 BC108A 14p BDY20 50p
2N1305 52p 40595 £1.50 BC1088 14p BF115 38p
2N1306 56p 40602 75p BC108C 14p BF167 30p
2N1307 56p 40636 £1.80 BC1096 14p BF173 34p
2N1308 60p 40673 86p BC109C 14p BF177 24p
2N1309 60p A9903 44p BC121W 20p BF178 24p
2N1599 -SCR 88p AA113 9p BC122Y 61p BF194' 18p
2N1613 23p AA116 9p BC125* 20p BF195* 17p
2N1711 22p AA117 9p BC126* 20p 8F24413 30p
2N1893 35p AA118 10p BC140 43p BF254* 14p
2N2218 24p AA119 9p BC147A* 21p BF255' 14p
2N2218A 24p AC126 30p BC147B' 21p BF457' 36p
2N2219 24p AC127 48p BC148A' 21p 8E458* 37p
2N2219A 24p AC128 28p BC148B' 21p BF459' 40p
2N2270 75p AC151R 56p BC148C' 21p BFR39* 24p
2N2369A 22p AC153 40p BC148C' 21p BFR40* 24p
2N2484 26p AC153K 40p BC149C' 21p BFR41. 24p
2N2646 69p AC176 58p BC154* 16p BFR79' 24p
2N2904 24p AC176K 40p BC157A' 21p BFR80* 24p
2N2904A 24p AC187K 70p BC15713* 21p BFR81 24p
2N2905 24p AC188K 70p BC158B 21p BFT66 £1.83
2N2905A 24p ACY17 92p BC15913* 21p BFX29 24p
2N2924' 25p ACY18 91p BC160 49p BFX84 24p
2N2925' 25p ACY19 99p BC167A 8p BFX85 24p
2N2926' 25p ACY20 70p BC167B' 12p BFX87 24p
2N3053 26p ACY21 85p BC168A* 8p BFX88 24p
2N3054 73p ACY22 50p BC168B* 12p BFY50 24p
2N3055 70p ACY39 £1.70 BC168C* 8p BFY51 24p
2N3391A' 41p ACY40 45p BC1696* 8p BFY52 24p
2N3405' 64p ACY41 54p BC169C' 12p BFY90 £1.05
2N3663' 52p ADY136 £2.09 BC177A 18p BR81WA 80p
2N3702' 11p AD142 90P BC177B 20p BR92QA £1.36
2N3703* 10p AD149 80p BC178A 16p BRY39 60p
2N3704' 11p AD161 96p BC178B 17p BSX20 22p
2N3705' 10p AD162 96p BC179B 20p BSX46 45p
2N3706' 9p AF114 27p BC182L 12p BSX63 £3.89
2N3707* 12p AF115 30p BC182* 12p BT106 £1.47
2N3708* 8p AF116 30p BC183L 12p BT107 £1.60
2N3709' 12p AF117 34p BC183' 12p BU105 £2.50
2N3710* 12p AF124 25p BC184L 12p BU208 £3.90
2N3711' 12p AF125 32p BC184' 12p BUX28 £4.20
2N3794' 21p AF126 25P BC202Y 75p BY164 90p
2N3819' 22p AF127 36p BC212L' 12p 8Y238 8p
2N3820' 56p AF139 32p BC212' 12p BYX38-300 65p
2N3823E 24p AF200U 10p BC213L' 12p BYX38-300R 65p
2N3904' 24p AF239 89p BC213' 12p C106D1 45p
2N3906' 28p AF279 30p BC214L' 12p C0326-SCR£4.40N
2N4036 68p AFY12 £2.04 BC214. 12p C0340-SCR£5.14N
2N4058' 12p AFY16 £2.69 BC238B 8p C407' 17p
2N4059* 12p AFY18D £5.74 BC238C' 8p C1406 90p
2N4060' 12p AFY18E £6.15 8C239C* 12p C1412 90p
2N4061' 12p AFY42 £3.07 BC257,4* 8p CS2925 20p
2N4062* 12p AL102 £1.60 BC25713* Elp E99A40-Triac
2N4124' 22p ASY26 £1.39 BC258A 8p £7.87N
2N4126* 27p ASY27 £1.39 BC258B 8p E2506 £1.48
2N4286' 18p ASY28 £1.39 BC259B' 8p E2512 £1.74
2N4289' 23p ASY29 £1.39 8C267 16p MJ481 £1.48
2N4291' 24p AU111 £2.25 BC268C 17p MJ491 £1.63
2N4292' 21p AUY21 £7.31 BC269C 18p MJ2955 78p
2N4303' 30p AUY22 £10.95 BC300 26p MJE340 78p
2N4410. 39p 80126 -SCR 30p BC301 24p MJE2955 72p
2N4443 £1.14 B0140 -SCR 35p BC303 30p MJE3055 68p
2N4444 £1.50 B0226 -SCR 35p 8C327' 16p MKY7C38E 70p
2N4906 £1.00 B0240 -SCR 40p BC328' 12p MPF102* 44p
2N4915 £1.00 B0246 -SCR 96p BC337' 14p MPS6531' 24p
2N4991 80p 80680 10p BC338' 12p MPS6534' 25p
2N5062' -SCR 45p 81906 38p BC447 29p NAS206.S.5-SCR
2N5163* 24p 81912 38p BCY31A 96p 81p

 GOODS SENT POST FREE U.K. WITH C.W.O.
orders over £5 list value. If under, add 27p
handling charge.

 ATTRACTIVE DISCOUNTS on C.W.O. mail
orders -5% where list value is over £10, 10%
where list value is over £25.

 TOP QUALITY MERCHANDISE - ALL
GUARANTEED.

 V.A.T.- Add 8% to value of order. For items
marked*, add 121%.

For ACCESS or BARCLAYCARD orders, just
phone or write your number. No discounts
allowable.

 No discounts allowable on prices marked NET
or N.

 OUR COMPUTER -AIDED SERVICE TAKES
GOOD CARE OF YOUR ORDER NO MATTER
HOW LARGE OR SMALL.

 Comprehensive price list free on request.

Every effort is made to ensure accuracy of information at time of going to press. Prices charged are those shown in our
curare r

Catalogue No. 9 now ready
NAS0164W3--Triac

58p
NAS0654X5-Triac

80p
NAS0654W4-Triac

£1.04
NAS1001X5-Triac

60p
NAS1004W5-Triac

£1.10
NAS1004X5-Triac

£1.04
NKT211 20p
NKT212 20p
NKT213 20p
NKT274 20p
NKT275 20p

0447
0490
0A91
0A95
0A202
0C28
0C29
0C35
0C36
0C45
0071
0072
0075
0081
0083
0084

12p
6p
6p
8p

10p
£1.02
£1.07
£1.07
£1.02
£1.15

70p
70p
DIS
80p
70p
70p

PM7A2 £2.68
PN70* 5p
PN72' 5p
PN109* 5p
PN1613` 5p
PN2904 5p
SI10M1 10p
72700D £1.55
T2800D-Triac £1.04
TAG3-400-SCR

£1.00
TAG 302-400-Triac

85p
TAG 302-600-Triac

£1.05
TIP31A 45p
TIP32A 45p
TIP41A 60p
TIP41C 64p
TIP42A 60p
TIP42C 64p
TIS43* 35p
WO2 25p
zrxio7- 12p
ZTX 108* 11p
ZTX109* 12p
ZTX300* 12p
ZTX301* 16p
ZTX302. 14p
ZTX303* 18p
ZTX304* 21p
ZTX330* 8p
ZTX331' 19p
ZTX 500* 12p

ZTX500*
ZTX502*
ZTX503*
ZTX504.
ZTX530*
ZTX530

15p
17p
19p
22p
12p

8p

HEAT SINKS
Type Drilled
2PI - 53p
2YT03 1 x T03 54p

2YT0661a1066 571

2358 - £2.8]
5.58 - E3.9i
5F T05 clip 10j
5F2 105 clip 10j
6W1 - £2.05
6W4 2 x T03 E2.25
IODNA - 881

IODNC 2 x T03 f 1.14
1702 2 x AD161 201
18F TO18 clip 101

18F2 T018 clip 101

224F T01 clip 101

244F 001 clip 14
266F 003 clip 101

41032 T01 clip 61

41053 2 x T01 clip 81

41058 1 x TO3 221

T0921 1092 clip 71

10922 2 x1092 clip 91

TV2 T066 241

TV3 103 25p
TV4 00131 21p
TV5 10220 211

ZENER DIODES
400mW 2.7-33V 9p
1.3W 3.3-200V 15p
1.5W 3.3-75V 55p
11.5W are metal cased)
20W 7.5V -75V

£1.25 each

MOTOROLA
Micro processor Evalu-

ation Kit (for M.680
Microcomputer)

£175.87 VAT (net)

To remind you
Section 2 - Capackors
Section 3.- Opto-

Electronics
Section 4 - Resisters,

Pots
Section 5 - Hardware

etc.

WE ARE NOW NATIONAL
DISTRIBUTORS FOR

NASCOM I
MICROCOMPUTER KITS

for delivery from
stock, net from

£197.50 + V.A.T.

Quantity discounts Trade Enquiries invite

All communications, orders, etc., to Dept. PE279

ELECTRO i-VWE LTD
28. ST. JUDES ROAD. ENGLEFIELD GREEN.

EGHAM, SURREY TW20 OHB
Telephone Egham 3603 Telex 264475

Northern Branch - 680, BURNAGE LANE.
BURNAGE. MANCHESTER M19 1NA(061)432 4945



ACE MAILTRONIX LTD

Dept.PE,Tootal Street

Wakefield VV.Yorkshire VIIFI5J11

MIS!*1111S!*KITS!
You must try our fabulous new range of
'ELEK ITS' for an easy build introduction
to electronics. All kits, and there are many
to choose from, come complete with case,
easy to follow instructions and ALL
COMPONENTS. Battery powered (not
supplied) for , safety and economy -
ELEK ITS will give hours of enjoyment -
learning as you build. A small selection
from the 'ELEK IT' range is shown below.

Watch this s ace for future kits !

* W
4.* FABULOUS 1St

*ELEKITS"
FOR FREE BROCHUR9

SENDS.A.E.

ORGAN
17only.95

COMPONENTS
The ACE 2nd edition illustrated catalogue shows a considerably
enlarged range of components, modules, 'Elekits'. Many PRICE
REDUCTIONS from edition one. Component range includes -
CAPACITORS, HA RDWARE,CASES, LED's,VERO PRODUCTS,
RESISTORS, RS COMPONENTS, TRANSISTORS, DIODES,
SCR's, IC's (Linear, TTL, CMOS, Audio), SWITCHES, PLUG/
SOCKETS, BOOKS, TRANSFORMERS, TOOLS, SPEAKERS
AND TEST EQUIPMENT. Typical VAT inclusive prices: -

only

11.45 ULETTE

MORSE /
TRAINER

\
4,

LED's RED 15p
LED's GREEN 25p
8 -pin IC SKT 15p
AC126 20p
AC128 27p
BC107/8/9 13p
BC177/8/9 19p
BC182/3/4L 11p
BC212/3/4L 11p
BC547/8/9 13p
BC557/8/9 15p
BCY70/71 20p
BFY50/1/2 23p
0071 16p
TIS43 35p
ZTX 107/8/9 14p
2N2926G 13p
2N3055 54p
MODULES
Ready built.
Power supplies 1, 2 and 3 rail,
Fixed and variable.
DPM's 31/2 digit.LED and LCD
Count/display 4 and 6 digit.

2 N 3702/3/4/5 . 11p
2N3819 24p
0A90/91 7p
IN4148 4p
I N4001 5p
W04 25p
Zener BZY88 12p
741 8 -pin 22p
555 35p
4001 20p
7400 15p
7490 62p
Push sw 16p
Slide toggle 19p
W/C switches 54p
0.25 CF Res. .6p per 3

-1.999]
IM1

SEND 30p FOR THE ACE ILLUSTRATED CATALOGUE
WHICH INCLUDES FULL LIST OF COMPONENTS, KITS AND
READY-MADE MODULES. 30p REFUNDED WITH FIRST
ORDER OF £5 OR MORE.

NAME

ADDRESS

STEREO PRE -AMPLIFIER BOARD, Tone Control Board, Filter Board from 60 + 60
watt Hi-Fi Amplifier with suggested assembly and circuits (e. £3.50.

PNP VERSION OF 2N 3055 BDX 94 75p each.
100 MINIATURE DIODES CV 9637 with preformed leads 4 50p.
POLYSTYRENE CAPACITORS sufflex type 12, 15.20, 25. 30. 50, 56, 100, 120,

1000pf. All at 20p doz.
WIRE ENDED CRYSTALS 28KHz, 28.5KHz, 31.5KHz. All at 50p each.
TRANSISTORS BC 183, BC 548, BC 549. All 10p. 6 for 50p.
McMU RDO 8 PIN PLUG (9 20p, 8 PIN SOCKET 4 20p. COVER at, 15p.
3 GANG VARIABLE CAPACITOR 25 + 25+ 25pf 4 75p.
10 Amp S.C.R.'s 100 PIV 25p, 400 PIV 4 50p, 800 PIV 4 60p.
400mW ZENERS unmarked Good 3.6v, 6.8v, 10v, 11v, 12v, 13v. 16v. 18v, 24v, 30v,

33v, 36 volt. All at 10 for 40p.
GLASS WIRE ENDED MERCURY SWITCHES (9 25p.
MC 3340 ATTENUATOR I.C. with data (e... 50p.
X BAND GUNN DIODES with data at. £1.65 each.
MINIATURE ROTARY SWITCHES 3 Pole 3 way 4 40p, 2 Pole 4 way (e. 20p. 1 Pole

10 way 2 Bank Id 40p.
10 WATT ZENERS 18v, 33v, 57v, 100 volt. All 30p each.
DIE CAST ALLOY BOXES 6" x A". 2" 4 £1.15.
TUBULAR TANTALUM CAPACITORS 2.2uf 20v.w., 68uf 15v.w., 100uf 20v.w., 150uf

20v.w. All at 5p each.
10 MULTI -TURN TRIM -POTS Assorted for 60p.
50 BC 107-8-9 TRANSISTORS assorted untested 4 57p.
ELECTROLYTIC CAPACITORS 2240uf 40v.w. 4 40p, 3,300uf 63v,w. 4 50p,

4500uf 25v.w., 6400uf 25v.w. 4, 25p.
UNIJUNCTION TRANSISTORS 2N 4871 Ga 22p. 22N 6028 4 25p. 2N 6029

25p, MEU 21 4 22p, MU 4894a 22p, 4JDSE29 C 22p, TIS 43 Type 4 22p.
30 ASSORTED 10XAJ CRYSTALS @ £1.10. 20 FT 243 CRYSTALS assorted

£1.50. 20 FT 241 A CRYSTALS assorted er £1.10.
MULLARD TAA 320 M.O.S.T. PRE -AMPLIFIERS I.C. with circuits( 35p.
PLASTIC BC 107, BC 108, BC 177 TRANSISTORS 8p, 10 for 60p.
MULLARD STRIPLINE 800 MHz NPN BF 362 (±, 25p.
200 ASSORTED I watt RESISTORS for 75p.
50 2 WATT ASSORTED ZENERS untested a 57p.
600 MHz 8 DIGIT FREQUENCY COUNTER £115.
MAINS TRANSFORMERS 240 volt input. Type 1.24 volt tapped at 14 volt 1 amp

er £1.30 (P& P 25p), Type 2. 22-0-22 volt 500mA 4 £1.60 (P&P 25p1, Type 3.
45 volt 6 amp 4 f4.50 (P& P 95p1, Type 4. 20 volt 1 amp twice 10 volt 1 amp
twice £4.50 (P&P 95p1, Type 5. 45 volt 2 amp 45 volt 500 mA £3.50
(P&P 85p), Type 6. 16 volt 2 amp 4 C1.60 (P&P 25pl, Type 7.24 volt 1.75 amp
Ct. £1.60 IP&P 25p1, Type 8. 30 volt 1 amp 4 £1.60 (P&P 25p1, Type 9. 13-0-13
volt 1 amp £1.60 (P&P 25p), Type 10.22 volt 500 mA 88p (P&P 20p), Type 11.
12 volt 100 mA G 88p (P&P 20p), Type 12.22 volt 1 amp, 7.5 volt 500 mA, 6v
1 amp £1.60 (P&P 25p1, Type 13. 16.5 volt 1 amp £1.60 (P&P 25pl, Type 14.12
volt 1 amp @: £1.60 (P&P 25), Type 15. 32-0-32 volt 500 mA £1.60 (P&P 25p).

Please add 20p for post and packing, on U.K. orders under £2, unless stated otherwise.
Overseas post at cost.

J. BIRKETT
RADIO COMPONENT SUPPLIES

25 The Strait, Lincoln LN2 1JF Tel. 20767

AT LAST! :g(IIVANiti
SEEMET
THE FAMOUS POCKETSIZE
METAL DETECTOR

Seemet readily detects concealed
ferrous and non-ferrous metals within
range of its detector field. Ideal for
finding concealed pipes, wires, nails
etc. One -handed operation, uses
standard PP3 Battery (not supplied).
ONLY £3.25 plus p. & p. 25p.
lint. VAT), full instructions supplied.

UNBEATABLE
DIMMER OFFER
from Britain's largest Dimmer Makers.

Complete Kit of Parts for our
VCL 500M, 500W Dimmer Switch.
Only f2.00, plus p. 8 p. 25p.
(inc. VAT) full instructions supplied.
Send coupon below with your remittance.

Please supply: -
SEEMET KITS
at £3.50 incl.of p. & p.
DIMMER KITS
at £2.25 inc. of [3. & p

enclose cheque/P.O.
for f

I I

PE4 NAME
ADDRESS

POSTCODE
BLOCK CAPS PLEASE

LL Fotherby,Willis Electronics Ltd.
GLADSTONE TERRACE, STANNINGLEY, LEEDS, LS28 6NE.
Telephone Leeds (STD 05321563373 Telex 557111 IGLYNWEDI

4 Practical Electronics February 1979
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35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9

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

SEND 50p (plus 25p p&p) FOR OUR CATALOGUE
VATExport orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise, ell prices

are exclusive of VAT. Please add 8% to devices marked *. To the rest add 124%.
We stock many more items. It pays to visit us. We are situated behind Watford Football
Ground. Nearest Underground/BR Station: Watford High Street. Open Monday to Saturday
9.00 am -6.00 pm. Ample Free Car Parking space available.

POLYESTER CAPACITORS: Axial lead type. (Values are in pH
400V: 0.001, 0.0015, 0.0022, 0.0033 7p; 0.0047, 0.0068, 0.01, 0.015, 0.018 9p; 0.022,
0.033, 10p; 0.047, 0.068 14p; 0.10 15p; 0.15, 0.22 22p; 0.33, 0.47 39p; 0.68 45p.
160V: 0.39, 0.15, 0.22 11p; 0.33, 0.47 19p; 0.68, 1.0 2213; 1.5 2up; 2.2 32p.
DUBILIER: 1000V: 0.01, 0.015 20p; 0.022 22p; 0.047 26p; 0.1 38p; 0.47 48p.

POLYESTER RADIAL LEAD (Values are in pFl 250V:
0-01, 0-015, 0-022, 0-027 59; 0-033, 0-047, 0-068, 0-1 7p; 0-15 11p;
0-22, 0-33 13p; 0-47 15p; 0-68 1Bp; 1-0 24p; 1-5 27p; 2-2 31p.

FEED THROUGH
CAPACITORS
1001F 350V 8p

ELECTROLYTIC CAPACITORS: Axial lead type (Values are in pF) 500V: 10 40p; 47 68p;
250V: 6.8, 8, 10, 15, 22 Ski; 47, 32, 50 11p;
63, 100 27p; 50V: 1.0 7p; 50, 100, 220 25p; 470 50p; 1000 &Sp; 40V: 22, 33 7p; 100

Opp;;

470

3300 62p; 4700 64p; 35V: 10, 33 9p; 330, 470 32p; 1000 49p; 25V: 10, 22, 47 Op;
80, 100, 616V:;p 220, 250 13p; 470, 640 25p; 1000 27p; 1500 309; 2200 41p; 3300 52p;
4700 64p; 10, 40, 47, 68 7p; 100, 125 Bp; 330 14p; 470 16p; 1000, 1500 20p; 2200
349; 10V: 4, 100 6p; 640 10p; 1000 14p.
70V: 2000 98p; 4700 121p; SOV: 10,000 255p; 40V: 2500 65p; 3300, 4700 70p; 15,000
450p; 25V: 4700 48p; 2200 97p; 326V:200 + 100 + 50 + 100 190p.

TANTALUM BEAD CAPACITORS
35V: 0.15F, 0.22, 0.33, 0.47, 0.68,
1.0, 2.2pF, 3.3, 4.7, 6.8; 25V: 1.5,
10; 20V: 1.5; 16V: 106F 13p each,
47, 10040p; 10V: 22pF, 33; 6V:47,
68, 100; 3V: 68, 1009F 20p each.

POTENTIOMETERS 1A8 or EGENI
Carbon flack. 40/ Log & 4W Linear values
5000. 1K & 2K (lin only). Single 27p
5K0 -2M0 single gang 27p
5K0,2M0 single gang 0/P switch 60p
SKI) 2M0 dual gang stereo 70p

MYLAR FILM CAPACITORS
100V: 0 001 0002 0005, 001uF 69
0 015 0.02.0.04.0.05.0 056pF 7p
0 IziF 01 9p 50V) 047, F 11p

CERAMIC CAPACITORS: 50V
0 5pF to 10n F 36 each
15nF 22nF 33nF 47nF 49 each
0 1)/1 Sp

SLIDES POTENTIOMETERS
0.25W log and linear values 60mm
5K0 -500K0 single gang
10K0 -500K0 dual gang
Self Suck Graduated Bezels

800pp

7

22p

POLYSTYRENE CAPACITORS
10pF to 1nF flp; 1.5nF to 47nF 10p.

PRESET POTENTIOMETERS
Vertical & Horizontal
0.1W 500- 5M0 Miniature
0.25W 1000--3.3M0 Hone
0-25W 2000-4,7M0 Vert

Sp
10p
10p

SILVER MICA (Values in pFl 3-3. 4-7,
6 8 10 12 18. 22. 33. 41. 50. 68. 75.
82.85. 100,120.150,220, Sp each
250 300.330 360.390.600.820166 each
1000 1800.2000. 2200 20p each

MINIATURE TYPE TRIMMERS
2 5 6pF 3 10pF 10 40pF 22p
5 25pF 5 45pF 60pF 88pF 30p

COMPRESSION TRIMMERS
3-40pF, 10-80pF, 25-190pF 25p
100-500pF 45p

SOLDERCON PINS
100 pins 50p; 1000 pins 395p

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

RANGE VAL 1 99 100
IW 2,20-4 7M E24 1.56 1p

2 20-4 7M E12 2p 1.6p
1w2 -20-10m 612 Sp 4p
2% Metal Film 100 -IMO sp 4p
1% Metal Film 510-1M top Sp
100 price applies Ps Resistors of each type
not rnwed values.

OPTO
ELECTRONICS*
LEDs plus clip
TIL209 Red 13
TIL211 Grn 18
TIL212 Yellow 22
.2" Red 15
2" Yellow Green19
Spare CIPs 2
ORP12 63
2N5777 45
7 Seg Displays
LS400
TIL3O7

255
675

TI L312 C An 3905
TIL313 C Cth 3'106
TIL321 C An 5'115
TIL322 C Cth 5"115
DI704 C Cth .3" 99
DL707 C.A..3" 99
FND357 120
MAN3640 175
LCD 31 digit 915

SPECIAL OFFER
IC741 (Texas) 17P
NE555 (Texas) 22p

JACK PLUGS SOCKETS

Screened Plastic open
chrome body metal

2.5mm 12p
Iti&

Sp
3.5mm 15p
MONO 23p 15p 184
STEREO 31p 18p 15p

moulded
with

break
contacts

20p
24p

SWITCHES*
TOGGLE 2A 250V
SPST

D
28p

D 38p
4 pole on/off 54p
SUB MIN TOGGLE
SP changeover 59p
SPST on/off 54p
DPDT 6 tags 70p
DPDT Centre off 79p
DPDT Biased 115p
SLIDE 250V:
14 DPDT 14p
IA DP c/over 15*

in line 1.4 DPDT 13p
couplers 4 pole clover 24p

PUSH BUTTON
Spring loaded
SPST on/off

22p SPDT cover ;e
DPDT 6 Tag BSp

SWITCHES * Miniature Non -Locking
Push to Make 15* Push to Break 28p
ROCKER (white) 10A 250V
SP changeover centre off 30p
ROCKER: (black) on/off 1 OA 250V 23p
ROCKER: Illuminated (white)
Lights when on: 3A 240V 52p
ROTARY: (ADJUSTABLE STOP) 1 pole/2-12
way 2p/2 -6W 3p/2 -4W 4p/2 -3W 41p
ROTARY: Mains 250V AC, 4 Amp 459

DIN PLUGS SOCKETS In Line
2 PIN Loudspeaker 11p 7p 18p
3 4. 5 Pin Audio 136 SP 20p

CO -AXIAL ITV! 14p 146 isp
PHONO

Msorted coloursetal Screened
9p

lap

Sp single
Bp double
10p 3 -wet

16p

20p

4nwn
2mm
1mm

WANDER 3mm

11p
10p
79
Sp

121
top

7p
Sp

11;
18p

OIL SOCKETS * (Low Profile -Texas)
8 pin 10p; 14 pin 12p; 16 pin 13p; 18 pin 20p;
20 pin 27p; 24 pin 30p; 28 pin 42p; 40 pin 55p.

DIGITAL MULTIMETER
Announcing DM900 - The Digita Multimeter
with a difference - It measures Capacitance too.
(as published in E.T.I. August 1978)
Throw away your analogue meters, here's digital
accuracy at only half the price of an equivalent
commercial Multimeter,
The DM900 is a 31 digit multimeter with an
0.5in LC.D. display incorporating:

AC & DC Voltage ranges; 6 Resistance ranges.
5 AC & DC Current ranges; 4 Capacitance ranges.
The prototype accuracy is better than 1%.
This is a unique design using the latest MOS ICs
and due to the minimal current drain, is powered
by only one PP3 battery. There is also a battery
check facility.
DM900 is an attractive hand-held lightweight
device, built into a high impact case with carrying
handle and has been ingeniously designed to
simplify assembly.
Never before have all these features been offered
to the electronics enthusiast in a single unit.

Price: £54.50. only (p&p insured add 80p)
Send SAE for leaflet.

Ready Built and tested units £78.50°
including probes and carrying case

(P&P insured 1300

lb*
(Demonstration on at our shop)

PE VDU
SYSTEMS

parts now available
(send SAE for list)

Convert your TV into a VDU by
using the new Thomson-CSF,
TV -CRT controller chip SF.F
96364. 16 lines by 64 characters,
text refreshment, cursor manage-
ment on TV screen, line erasing,
line end erasing. Compatible with
any computing system.
SFF 96364E
AY-5-1013UART
71301 ROM SFC
6E580102 RAM 1K
74LS163
MC1488
MC1489
SN75450
SN75451
SN75452
SN75454
2102 LF
2513
74LSI 32
81LS97
1 MHz crystal
14.31818 MHz
UHF Modulator

£11.75.
f4.50.
f8.21)*
E2.05.
£0.95*
EOM.
£0.90.1
f1.20°
C0.70°
£0.70°
£2.25*
C1.60.
£5.95°
El).95°
C1.09°
C3.23.
U.70°
£2.50*

TTL 74* 7494 78
7495 65

74194 105
74195 96

4056 134
4057 2570

1
7400 13 7496 57 74196 99 4059 480 LINEAR IC'S MCI 304P 260
7401 13 7497 189 74197 86 4060 115 702 75 MC1310 149
7402 14 74100 119 74198 150 4061 2380 709C14 pin 35 MC1312P 195
7403 14 74105 62 75150 110 4062 999 710* 43 MC1488* 85
7404 14 74107 29 75491 75 4063 110 723* 45 MC1489* 90
7405 18 74109 54 75492 80 4066 68 733* 99 MC1495* 395
7406 38 74110 54 4067 380 741C* 8 pin 22 MC1496 92
7407 38 74111 68 4068 22 747C* 70 MC1710* 79
7408 17 74112 88 CMOS* 40698E 20 748C* 36 MC3401 69
7409 17 74116 198 4000 15 4070 32 753 150 MC334OP* 150
7410 15 74118 3 4001 17 4071 21 810 159 MC3360P 120
7411 20 74119 1189 4002 17 4072 21 8038CC* 335 MFC4000B 85
7412 17 74120 115 4006 105 4073 21 AY -1-0212 580 MFC6040* 97
7413 30 74121 25 4007 18 4075 23 AY -1-1313 660 MK50398* 635
7414 51 74122 46 4008 87 4076 85 AY -1-1320 305 MK50362* 650
7416 30 74123 48 4009 50 4077 40 AY -1-5050 180 MM2112* 105
7417 30 74125 38 4010 50 4078 21 AY -1-5051 145 -MM2112-2* 295
7420 16 74126 57 4011 18 4081 20 AY -1-6721/6 195 MM57160* 620
7421 29 74128 74 4012 18 4082 AY -3-8500* 385 NE518A* 210
7422 24 74132 73 4013 42 4085 74 AY -5-1224A4 260 NE555* 29
7423 27 74136 73 4014 86 4066 73 AY -5-1230* 450 NE556013* 60
7425 27 74141 56 4015 89 4089 150 AY -5-1315 560 NE560* 325
7426 36 74142 269 4016 45 4093 85 AY -5-1317A 630 NE561* 395
7427 27 74143 314 4017 89 4094 190 CA3011* 82 NE562* 410

74144 314 4018 89 4095 105 CA3020 170 NE5654* 120
7430 17 74145 65 4019 48 4096 105 0.03023 170 NE566* 160
7432 25 74147 175 4020 99 4097 372 CA30284* 80 NE567* 170
7433 40 74148 109 4021 91 4098 110 CA3035 240 NE571* 450
7437 30 74150 99 4022 88 4099 145 CA3043 190 RAM2102-2* 170
7438 33 74151 64 4023 20 4160 109 CA3046 71 RC41360* 120
7440 17 74153 64 4024 66 4161 109 CA3048 200 ROM2513* 595
7441 74
7442 68

74154 96
74155 53

4025 19
4026 180

4162 109
4163 109

CA3075 175
CA3080E* 70

SG3402 295
SN76003N 175

7443 115 74156 BO 4027 45 4174 110 CA3081 190 SN76013N 140
7444 112 74157 67 4028 81 4175 99 CA3089E 210 SN76023N 140
7445 94 74159 210 4029 99 4194 108 CA3090AQ 375 SN76033N 175
7446 94 74160 82 4030 50 4408 720 CA3123E 200 SN76115N 215
7447 82 74161 92 4031 205 4409 720 CA3130* 85 SN76477* 225
7448 58 74162 92 4032 100 4410 720 CA3140* 70 SN76227 115
7450 17 74163 92 4033 145 4411 995 ICL7106E* 752 TAA621AX1 228
7451 17 74164 105 4034 196 4412F1850 ICM7205* 1150

LD130* 452
TAA960 300
TBA1205 707453 17

7454 17
74165 105
74166 161

4035 111
4036 325

4412F1380
4415F 795 LM301A 30 TBA5400 215

7460 17 74167 198 4037 100 4415V 795 LM304 240 TBA5500 330
7470 28 74170 230 4038 108 4419 280 LM308 110 TBA641BX11 250
7472 25 74172 825 4039 320 4422 545 195 TBA651 180
7473 32 74173 170 4040 105 4433 1180 LM324* 79 TBA800 90
7474 27 74174 87 4041 80 4435 825 LM339* 80 TBA81OS 99
7475 38 74175 67 4042 75 4440 1275 LM348* 95 TBA820 70
7476 36 74176 75 4043 94 4450 295 LM379* 375 TBA9200 260
7480 48 74177 78 4044 88 4451 295 LM380 95 TDA1022* 575
7481 88 74178 102 4045 145 4490F 696 LM381 145 TDA2020 320
7482 89 74180 85 4046 128 4490V 525 LM38 IAN 248 TLO61CP* 48
7483 72 74181 165 4047 87 4501 17 LM382 125 TL064CN* 199
7484 95
7485 106

74182
74184 13950

4048 58
4049 48

4502 120
4503 69

LM1458* 50
LM3900* GO

TL071CP* 76
TLO81CP* 48

7486 31 74185 135 4050 48 4506 51 LM3909N* 70 TL082CP* 84
7489 210 74188 275 4051 72 4507 55 LM3911* 125 TL084CP* 130
7490 33 74190 115 4052 72 4508 298 M252AA* 750 UAA170 198
7491 75 74191 105 4053 72 4510 99 M253AA* 795 ZN414 90
7492 38 74192 105 4054 110 4511 150 MC724* 175 ZN424 130
7493 32 74193 105 4055 128 4512 98 MC1303 88 ZN425E* 415

TRANSISTORS
AC117* 35
AC125* 20
AC126* 20
AC127*
AC128* 20

20

BC170 17
SC171 11
BC172 10
BC177* 17
BC178* 17

8E184* 30
8E194 10
BF195 10
BF196 10
8E197 10
8E198 1111

13E200* 28

0C41* 48
0C42* 32
0C43* 55
0C44* 31
0C45* 20
0C46* 28
0070* 19

ZTX311 17
ZTX314 24
ZTX326 40
ZTX341 20
ZTX500 13
ZIXo01 14
ZTX502 19

2N3563 20
2N3614*109
2N3615* 135
2N3663 24
2N3702 10
2N3703 11
2N3704 10AC141* 24 BC179* 17 BF224A 0071* 25 ZTX503 15 2143705 11AC141K* 38 BC182 9 8E244 24 0072* 30 ZTX504 25 2143706 10ACI42* 24 BC182L 10 8F256* SO 0076* 38 ZTX531 25 2143707 10

AC142K* 38 BC183 9 8F257* 26 0077* 76 ZTX550 25 2N3708 10
AC176* 18 BC183L 10 6E258* 30 0079* 76 2N526* 58 2N3709 10
AC187* 20 BC184 9 8F259* 32 OC81* 28 2N696* 35 2N3710 16
AC188* 20 BC184L 10 8E394 22 0082* 45 2N697* 21 2143711 10
ACY17 * 35 BC186 21 8E594 40 0083* 48 2N698* 39 2N3715* 250
ACY18* 40 BC187* 28 8E595 38 0084* 44 2N699* 39 2N3772* 170
ACY19* 40 BC212 9 BFR39 26 00122* 48 2N7064* 19 2N3773* 288
ACY20* 40 BC212L 10 BER40 25 0C123* 48 2N707* 50 2N3819 22
ACY21* 36 BC213 9 BFR79 28 0C139* 85 2N708* 19 2143820 32ACY22* 40 BC213L 11 SERB° 28 0C140* 85 2N914* 32 2N3823* 65
ACY28* 40 8C214 9 BFX29* 26 0C141* 85 2N916* 27 2N3824* 70
ACY39* 78 BC214L 10 BFX81* 130 0C170* 40 2N918* 30 71111fifiRsfr 90
ACY40* 48 13C3078 14 BFX84* 24 0C171* 40 2N920* 51 214K.1903 lb
ACY44* 39 BC308 13 BFX85* 24 0C201* 75 2N930* 18 2N3904 18
AD140* 69 BC328 13 BFX86* 28 0C202* 85 2N961* 61 2143905 18
AD149* 70 BC338 12 BFX87* 23 0C203* 85 2N1131* 22 2N3906 17
AD161* 42 BC441* 30 BFX88* 24 0C204* 85 2N1132* 22 2N4037* 52
AD162* 42 BC461* 30 6E1'18* 50 TIP29 43 2N1302* 35 2N4058 17
AF114* 25 BC477* 25 8E1'50* 20 TIP29A 44 2N1303* 50 2N4061 17
AF115* 25 8C547 11 13E1,51* 20 TIP29C 60 2N1304* 50 2144064* 120
AF116* 25 BC548 11 BFY52* 20 TIP30 47 2N1305* 28 2N4236* 145
AF117* 25 BC549C 13 BFY71* 20 TIP30A 47 2N1306* 35 2144289 20
AF118* 66 BC557 13 BSX20* 18 TIP3OB 64 2N1307* 50 2N4859 65
AF121* 48 BC558 12 BSY65* 30 TIP3OC 65 2N1308* 46 2145135 42
AF124* 56 BCY30* 57 BSY95* 25 TIP31* 40 2N1613* 23 2145136 42
AF125* 35 BCY34* 75 BSY95A* 25 TIP31A* 40 2N1670* 180 2N5138 20
AF127* 36 BCY39* 80 BU105 140 TIP31B* 40 2N1671B*215 2N5179* 60
AF139* 35 BCY40* 78 BU205* 190 TIP31C* 66 2N1893* 28 2N5180* 60
AF178* 70 BCY43 75 BU208* 228 11P32* 45 2N1986* 60 2N5191* 65
AF180* 70 BCY58* 22 E5567 85 TIP32A* 49 2N2160* 350 2N5305* 24
AF186* 50 BCY59* 22 MD8001*158 TIP32B* 70 2N2217* 48 2N5457 32
AF239* 42 BCY70* 15 ME4102 10 TIP32C* 70 2N2218A*31 2N5458 32
ASY26* 40 BCY71* 17 ME6002 14 TIP33* 80 2N2219A*22 2N5459 32
ASY27* 45
BC107*

BCY72* 17
9 BCY78* 20

MJ400* 90
MJ491* 190

TIP33A* 80
TIP3313* 100

2N2220A*20
3N2221* 23

2N5485 32
2145777* 45

BC107B* 10 80115* 62 MJ2955* 99 TIP33C* 106 2N2222* 20 2146027 40
BC108* 9 80121* 96 MJE340* 50 TIP34* 85 2N2297 45 40311* 50
BC1088* 12 BD123* 98 MJE370* 55 TIP34A* 85 N2303* 452N2368* 40313* 125
BC108C* 12 BD124* 115 MJE371* 60 TIP34B* 11 0 2 21 40316* 85
BC109* 9 BD131* 38 MJE520* 45 TIP34C* 110 2N2369* 15 40317* 52
BC109B* 12 BD132* 38 MJE521* 85 TIP35* 219 2N2476* 125 40324* 85
BC109C* 12 BD133* 43 MJE2955*99 TIP35A* 226 2N2483* 28 40326* 52
BC113 17 BD135* 36 MJE3055*70 TIP35C* 270 2N2484* 30 40327* 62
BCI 14 19 BD136* 37 MPF102 30 TIP36A* 265 2N2646* 48 40347* 80
BC115 19 80137* 36 MPF103 38 TIP36C* 325 2N2784* 55 40348* 101
BC116 19 BD138* 38 MPF104 38 TIP41A* 63 2N2846* 140 40360* 43
BC117 15 130139* 46 MPF105 36 TIP418* 73 2N2894* 30 40361* 45
BC118 19
BC119* 28
BC134 19
BC135 20
BC136 15
BC137 20
BC140* 28
8C142* 25

BD140* 50
80142* 59
80145* 198
80222* 60
BD6954* 75
8D6964* 75
BDY17* 195
8DY60* 110

MPF106 50
MPF107 50
MPSA05* 24
MPSA06* 24
MPSA12 42
MPSA55 24
MPSA56 24
MPSA70 34

TIP42A* 64
TIP4213* 82
TIP2955* 63
T1P3055* 60
T1S43 38
TIS44 45
TIS46 45
TIS50 47

2N2904A*22
2N2905A*20
2N2906* 18
2N2907* 20
2N2907A*22
2N2926G 10
2N29260 8
2N2926R 8

40362* 48
40407* 50
40411* 289
40412* 83
40467p 95
40576* 190
40594* 80
40595* 90

BC143* 25 BDY61* 165 MPSUO2* 58 TIS60 45 2N2926Y 8 40603* 58
BC147 7 13E115* 22 MPSUO5 48 TIS62 45 2N3011* 24 40636* 125
8C148 7 8F154* 25 MPSUO6 54 TIS74 47 2N3053* 20 40673* 68
BC149 8 8E156* 29 MPSU52* 65 TIS90 18 2N3054* 49
BC153 14 8E167 25 MPSU55* 53 TIS91 22 2N3055* 55
BC154 14 13E173* 25 MPSU56* 58 ZTX107 11 2N3108 39
BC157 10 BF177* 24 MPU131* 39 ZTX108 11 2N3121 40 Diodes
BC158 11
BC159 11
BC160 27.
BC167A 11
BC168C 12

BF178* 25
13E179* 30
13E180* 20
13E181* 30
8E182* 30

0C25* 120
0C26* 150
0C28* 99
0C29* 160
0C35* 80

ZTX109 11
ZTX300 13
ZTX301 16
ZTX302 18
ZTX303 21

2N3133 43
2N3135 33
2N3250 30
2N3252 36
2N3302 35

IN4148 4
CR033* 148
Zeners 400m,
2.7-33v 9

BC169C 10 8E183* 30 0C36* 99 ZTX304 24 2N3442* 131 00/
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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.

CIRCUIT AND LAYOUT DIAGRAMS are supplied
free with all PCBs unless "as published".

PHOTOCOPIES of P.E. texts for most of the kits
are available -prices in our lists.

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

P.E. MINISONId Mk. 2 SYNTHESISER
A portable mains -operated Miniature Sound Synthesiser.
with keyboard circuits. Although having slightly fewer
facilities than the large P E Synthesiser the functions
offered by this design give it great scope and versatility
Consists of 2 log VCOs. VCF. 2 envelope shapers. 2 voltage
controlled amps keyboard hold and control circuits. HE
Oscillator and detector. ring modulator. noise generator,
mixer, power supply.

Set of basic component kits from £81.00
Set of printed circuit boards £899

P.E. SYNTHESISER (P.E. Feb. 73 to Feb. 74)
The well acclaimed and highly versatile large-scale
mains -operated Sound Synthesiser complete with keyboard
circuits. Other circuits in our lists may be used with the
Synthesiser to good advantage. Details in our lists.

FORMANT SYNTHESISER (Elektor 1977/78)
Very sophisticated music synthesiser for the advanced con-
structor who puts performance before price. Details in our lists.

128 -NOTE TUNE -PROGRAMMABLE SEQUENCER

Nov/Dec 77)
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. (Please use order codes quoted in
brackets.)

Main Circuit (Nov) excl. sw's (KIT 76-11 £18.03
Power Supply (KIT 76-3) £4.72
Trigger Inverter and Alt. Output (KIT 76-2) £1.15
LED Counter (KIT 76-4) £2.10
PCB las published) for KITS 76-1 & 3 IPCB 76A) £2.61
PCB for KITS 76-2 & 4 (PCB 76B1 £2.54

P.E. STRING ENSEMBLE WE Mar -July 78)
The new keyboard string -instrument synthesiser.
Basic component sets:

Power Supply (KIT 77-1)
Tone Generator (KIT 77-2)
Diode Gates (KIT 77-3)
Chorus Generator (KIT 77-4)
Voicing System (KIT 77-5)

Printed Circuit Boards:
Double -sided PCB for Power Supply, Tone Generator & Diode

Gates with most of the Matrix wiring as printed tracking
(PCB 771./R) £18.40

PCB for Chorus Generator (PCB 77C) £2.65
PCB for Voicing System IPCB 77D) £2.62

Fuller details of kits & PCBs are in our lists.

£8.77
£14-66
£1881
£19.08

£7.38

P.E. JOANNA PLUS ORGAN VOICING
The basic five octave electronic piano (P.E. May/Sept 75 arid
Sound Design) has switchable alternative voicings for Honky-
Tonk, ordinary piano, and Harpsichord or a mixture of any of these
three, together with facilities including fast and slow tremolo,
loud and soft pedal switching, and sustain pedal switching. The
modification retains all the circuitry associated with the piano
but in addition provides an organ -voice envelope facility with 5
switchable pitches, variable attack and sustain, phasing and
vibrato.

Set of components (end switches) for PSU, Frequency
generator, Pitch and Note Divider, Envelope Shapers, Voicings,
and Control circuitries. (Order as KIT 71-5) £99.25
Set of PCBs (Order as PCB SET 71-6) £29.18

GUITAR EFFECTS PEDAL (P.E. July 75)
Modulates the attack decay and filter characteristics of an
audio signal not only from a guitar but from any audio
source. producing B different switchable effects that can be
further modified by manual controls. Possibly the most
interesting of all the low-priced sound effects units in our
range Circuit does not duplicate effects from the Guitar
Overdrive Unit.

Component set with special foot operated switches £7.69
Alternative component set with panel switches £5.05
Printed circuit board £1.43

ELEKTOR ELECTRONIC PIANO (Elektor Sept 78)
A touch -sensitive, multiple -voicing 5 octave 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. Details in our
lists.

DIGITAL REVERBERATION UNIT (Elektor May 78)
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 component set (KIT 78-1) £4545
Extension component set (KIT 78-2) £4336
PCB for Kit 78-1 (PCB 78A) £2.86
PCB for Kit 78-2 (PCB 78B1 £1.06

ANALOGUE REVERBERATION UNIT (Elektor Oct 78)
Using i.c.s instead of spring -lines, the main unit has a
maximum delay of up to 100mS, and the additional set
extends this up to 200mS. May be used in either mono or
stereo mode.

Main component set (KIT 83-11 £26.18
Additional Delay Set (KIT 83-21 f11125
PCB (as published) to hold both above
kits (PCB 99731 £4.31

RESONANCE FILTER (Elektor Oct 78)
This filter module has been designed to allow a synthesiser
to produce a more realistic simulation of natural musical
instruments.

Basic component set (KIT 82-11 £15.10
PCB (as published) (PCB 9951) £3.29

SYNTHESISER EXTERNAL INPUT INTERFACE
(P.E. Oct 78)
This unit allows external inputs, such as guitars, micro-
phones etc. to be processed by the circuits within a
synthesiser.

Basic component set lincl PCBI (KIT 81-1) £2.94

GUITAR MULTIPROCESSOR (PE. Dec/Feb 78)
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 electronic instruments. Details in our lists.

RHYTHM GENERATOR KITS it,
Several available - details in our lists.

GUITAR FREQUENCY DOUBLER (P.E. Aug. 77)
A modified and extended version of the circuit published.

Component set and PCB £4.52

GUITAR SUSTAIN (P.E. Oct 771
Maintains the natural attack whilst extending note duration.

Component set, PCB and foot switches £5.13
Component set, PCB and panel switches £3.71

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

Component set (hcl PCB) £4.26

GUITAR OVERDRIVE UNIT (P.E. Aug. 76)
Sophisticated. versatile Fuzz unit. including variable and
switchable controls affecting the fuzz quality whilst retaining
the attack and decay. and also providing filtering. Does not
duplicate the effects from the Guitar Effects Pedal and can
be used with it and with other electronic instruments.

Component set using dual slider pot £748
Component set using dual rotary pot £6.89
Printed circuit board £142

FUZZ UNIT
Simple Fuzz unit based upon P.E. "Sound Design" circuit.

Component set (incl. PCB) £2.05

TREMOLO UNIT
Based upon P.E.Sound Design' circuit.

Component set (incl. PCBI £244

TREBLE BOOST UNIT (P.E. Apr. 76)
Gives a much shriller quality to audio signals fed through it.
The depth of boost is manually adjustable.

Component set (incl. PCB) £2.51

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

Component set (incl. PCB but excl. sw/s) £8.40

VOLTAGE CONTROLLED FILTER tP E. Dec. 741
Part of the P E Min !sonic now released as an independent
kit for use with other synthesisers

Component set Ord PCBI (Order as Kit 65-11 £7.17

RING MODULATOR (P E Jan 751
Part of the P E Minisonic now released as an independent
kit for use with other synthesisers

Component set (Inc! PCBI (Order as Kit 59-1) £5.50

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

Component set (Ind PCB (Order as Kit 60-1) £3.84

ENVELOPE SHAPER WITHOUT VCA (P E Oct. 75)
Provides full manual control over attack. decay, sustain and
release functions, and is for use with an existing voltage
controlled amplifier

Component set (incl. PCBI £4.77

ENVELOPE SHAPER WITH VCA (P E. Apr. 76)
This unit has its own voltage controlled amplifier and has full
manual control over attack. decay. sustain and release
functions.

Component set (incl. PCB) £6.68

TRANSIENT GENERATOR (P
An envelope shaper without
decay sustain and release fu
provides a Repeat Effect
programmed to imitate such
banjo

Component set
Printed circuit board

E Apr 77)
VCA. having the usual attack.
nctions and in addition it also
enabling a synthesiser to be
instruments as a mandolin or

£447
£1.82

SOPHISTICATED PHASING AND VIBRATO UNIT
A slightly modified version of the circuit published in
Elektor . December 1976. and includes manual and

automatic control over the rate of phasing and vibrato
Component set £17.38
Printed circuit board £2.33

PHASING UNIT (P E. Sept. 73)
A simple but effective manually controlled unit for
introducing the --phasing sound into live or recorded
music

Component set (Intl. PCBI £3.20

PHASING CONTROL UNIT (1).E Oct 74)
For use with the above Phasing Unit to automatically control
the rate of phasing.

Component set (Intl PCB) £4.74

WAH-WAH UNIT (P.E Apr. 76)
The Wah-Wah effect produced by this unit can be controlled
manually or by the integral automatic controller.

Component set (incl. PCB) E343

AUTOWAH UNIT (P E Mar 77)
Automatically produces Wah-pedal and Swell -pedal sounds
each tome a new note is played.

Component set. PCB. special foot switches £747
Component set and PCB. with -panel switches £443

VOICE OPERATED FADER (P.E. Dec. 73)
For automatically reducing music volume during
talk -over -particularly useful for Disco work or for

home -movie shows.
Component set (Ind. PCB) £3.97

10% DISCOUNT VOUCHER (PE 72)

TERMS: Goods in current adverts & lists
over E50 goods value (excl P&P & VAT).
Correctly costed, C.W.O.. U.K. orders only.
This voucher must accompany order. Valid
until end of month on cover of P.E.

ADD: POST & HANDLING
U.K. orders - Keyboards add £2.00 each plus VAT. Other
goods: under £15 add 25p plus VAT, over E15 add 50p plus
VAT. Recommended: optional insurance against postal
mishaps, add 50p for cover up to £50, £1.00 for E100
cover, etc. pro -rata.
N.B. Eire, C.I., B.F.P.O. and other countries are subject to
higher export postage rates.

ADD 121% VAT
(or 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 20p, other countries send
50p.

PHONOSONICS  DEPT. PE72  22 HIGH STREET  SIDCUP  KENT DA14 6EH BY
TERAPPOINTMENTC.W.O.,MAILTEL01-ORDE302

6184)R
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AND OTHER PROJECTS
PHOTOGRAPHS in this advertisement
show two of our units containing some of
the P.E projects built from our kits and
PCBs. The cases were built by ourselves
and are not for sale, though a small
selection of other cases is available

LIST-Send stamped addressed
envelope with all 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 circuits. 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 (49 notes) £32.25
5 Octave (61 notes) £3975

Contact Assemblies (gold -clad wire) for use with the above KBDS (1 for each note):
Type GJ: Single -pole change -over each 254p
Type GA: 1 pair of contacts, normally open each 24p
Type GB: 2 pairs of contacts, each pair normally open each
Type GC: 3 pairs of contacts, each pair normally open each 37 p
Type GE: 4 pairs of contacts, each pair normally open each 46 p
Type GH: 5 pairs of contacts, each pair normally open each 584p
Type 4PS: 3 pairs of contacts plus single -pole changeover each 57p

Printed Circuit Boards for use with most contacts (thus eliminating much interwiringl are
available. Details in our lists.

P.E. TUNING FORK (P.E. Nov. 75)
Produces 84 switch -selected frequency -accurate tones. A
LED monitor clearly displays all beat note adjustments. Ideal
for tuning acoustic or electronic musical instruments.

Main component set (incl. PC8) 614433
Power supply set (incl. PCBI 611128

SYNTHESISER TUNING INDICATOR (P.E. July 77)
A simple 4 -octave frequency comparator for use with
synthesisers and other instruments where the full versatility
of the P.E. Tuning Fork is not required.

Component and PCB (but excl sw.) 67.45

CONSTANT DISPLAY FREQUENCY METER (PE AUG 78)
A 5 -digit frequency counter for 1Hz to 99999Hz with a 1Hz
sampling rate. Readout does not count visibly or flicker due to
display blanking.
Component set e24.05
Printed circuit board £343*
'This kit & PCB are at 8% VAT (all others are 121%)

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

Standard tolerance set of components £2.98
Superior tolerance set of components 6346
Regulated power supply (Mil drive 2 sets) 6469

DYNAMIC RANGE LIMITER (P.E. Apr. 771
Automatically controls sound output to within a preset
level.

Component set (incl. PCB) 6458

DISCOSTROBE IRE. Nov. 78)
4 -channel light -show controller giving a choice of sequential,
random, or full strobe mode of operation.

Basic component set 618111
Printed circuit board £3,45

BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73)
Multi -function circuits that, with the use of other external
equipment, can serve as lie -detector. alphaphone, cardiophone
etc. .Pre -Amp Module Components set (incl. PCBI £3.9`

Basic Output Circuits-combined component set
with PCBs, for alphaphone, cardiophone, frequency
meter and visual feed -back lampdriver circuits. £6.59
Audio Amplifier Module Type PC7 6745

SOUND BENDER (P.E. May 74(
A multi -purpose sound controller. the functions of which
include envelope shaper. tremolo, voice -operated fader,
automatic fader and frequency -doubler.

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

NEW

PCB

SERVICE

PCBS FOR ALL NEW
P.E. & E.E. PROJECTS
FOR WHICH PCB LAY -
OUTS HAVE BEEN
PUBLISHED AND FOR
WHICH FULL COPY -
RIGHT CLEARANCE IS
AVAILABLE.

LIMITED QUANTITIES
ONLY FOR AN EXPERI-
MENTAL PERIOD.

LET US KNOW YOUR
NEEDS AND WE WILL
ADVISE YOU OFAVAILABILITY

AND
PRICES.

INTEGRATED CIRCUITS
301 8 -pin DIL 48p
318 8 -pin DIL 220p
320-15 --- 195p
324 14 -pin DIL 87p
341-15 --- 87p
709 8 -pin DIL 48p
723 TO5 87p
723 14 pin DIL 51p
726 T05 1005p
741 8 -pin DIL 24p
748 8 -pin DIL 57p
4007 14 -pin DIL 17}p
4011 14 -pin DIL 17 p
4024 14 -pin DIL 46 p
4069 14 -pin DIL 1 p
4136 14 -pin DIL 126p
AM2833 8 -pin DIL 360p
AY10212 16 -pin DIL617p
AY16721/13 188p
CA3046 14 -pin DIL 71p
CA3080 8 -pin DIL 63p
CA3084 14 -pin DIL209p
FX209 16 -pin DIL729p
LM323 --- 562p
M252 16 -pin DIL680p
MC3340 8 -pin DIL 150p
MCM6810 24 -pin DI L670p
SG3402N 14 -pin DIL262p
STK025 --- 595p
TDA1022 16 -pin DIL582p
XR2207 14 -pin DI L420p
ZN425E 16 -pin DIL375p

TRANSISTORS
AC128 32p
AC176 28p
BC107 13p

E 13pss , 5p
801090 16p
BC177 18p
BC184 11p

18pBC187
BC204 10p
BC209C 13p
BC213 11p

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

FLasHE ItaT
(less lampsIN) BA

it 4E tfsi

inches UNIT

TWIN
6 LIGHT

.144, .04

Complete
prea E21 .65

100watt coloured lampn

that flash independent
at random

Fitting

grE S Fitting
£12.50 ea.Sound to Light

MASTER UNIT WAFER TYPE A SPOT

600

(less lampi.11111111111111111111111maimir CHANNEL

r . j 0 0 0 £30.95!,,,,unwutp,Ar

Tr 4

c

w,`"°',r Sour

ill,4i,.ki.t

0441400

TYPE B 3 BANK UNIT
(Less Lamps)

O

B C Fitting
and E S Fitting £8.80 ea.

RED,YELLOVV GREEN 3 lames
BLUE el
100 WATT SPOT LAMPS  rn tan,

.65 each £4.95
CLEAR

B.C. or E.S. rern.

ORICI S 11101. U. 1 r.F POST a Fatima
 Uni lee .ar.ni

B C Fitting
and E S Fitting

£2.55 ea.

TWIN BANK12 Lorr

JL ifii4 LVgItT,
7. tr ' 313/4

0W4 004
less !runt),

B C Fitting
and E S Fitting £20.35 ea.

ed 20 for illustrated leaflet & nee Ils

A LBEN ENGINEERING CO LTD.,
DEPT. PE THE CRESCENT, INORSTNORNE,
BURNLEY LANCS. Tel. Burnley 20940

Become r
a radio
amateur.
Learn how to become a radio -
amateur in contact with the whole
world. We give skilled preparation
for the G.P.O. licence.

Brochure, without obligation to:

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL,

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

NAME

ADDRESS

WAA

PEK 2179

I

(Block ceps reeasej

Practical Electronics February 1979 7



Type
7440
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7421
7422
7423
7425
7426

74 SERIES TTL IC'S
Price

£0.07
f0.09
£0.09
£0.09
£0.09
£0.09
£0.22
£0.22
£0.12
£0.12
£0.09
f0.15
£0.14
£0.22
£0.45
£0.22
£0.22
£0.09
£0.19
£0.15
£0.20
£0.18
£0.21

Typo
7427
7428
7430
7432
7433
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7452
7453
7454
7460
7470

Price
£0.21
£0.25
£0.08
£0.20
£0.28
£0.20
£0.20
£0.10
£0.45
£0.38
£0.68
£0.68
£0.64
£0.60
£0.45
£0.52
£0.09
£0.09
£0.09
£0.09
£0.09
£0.09
£0.24

Type Price
7472 £0.19
7473 £0.22
7474 £0.22
7475 £0.27
7476 £0.22
7480 £0.40
7481 £0.80
7482 £13.65
7483 £0.55
7484 £0.82
7485 £0.65
7486 £0.22
7489 £1.60
7490 £0.30
7491 £0.60
7492 £0.32
7493 £0.28
7494 £0.70
7495 £0.45
7496 £0.48
74100 £0.80
74104 £0.35
74105 £0.35

Type Price
74107 £0.22
74110 £0.35
74111 £0.55
74118 £0.75
74119 £1.10
74121 f0.22
74122 £0.35
74123 £0.38
74136 E0.50
74141 £0.50
74145 f0.54
74150 f0.65
74151 £0.45
74153 £0.45
74154 £0.80
74155 £0.48
74156 £0.48
74157 £0.48
74160 £0.55
74161 £0.60
74162 £0.60
74163 £0.60
74164 £0.65

Type Price
74165 £0.65
74166 f0.75
74167 £2.00
74174 £0.60
74175 £0.60
74176 £0.55
74177 £0.55
74180 f0.80
74181 £1.25
74182 £0.55
74184 £1.00
74190 £0.68
74191 £0.68
74192 £0.65
74193 £0.60
74194 £0.55
74195 £0.55
74196 1E0.60
74197 f0.58
74198 £1.00
74199 £1.00
74279 £1.00

THYRISTORS
No. THY1A/50 1 Amp 50 volt 105 18p
No. THY1A/400 1 Amp 400 volt 105 32p
No. THY3A/50 3 Amp 50 volt T064 25p
No. THY3A/200 3 Amp 200 volt T064 32p
No. THY3A/400 3 Amp 400 volt 1064 40p
No. THY5A/50 5 Amp 50 volt 1066 25p
No. THY5A/400 5 Amp 400 volt TO66 40p
No. THY5N600 5 Amp 600 volt TO66 50p
No. C106/4 6 Amp 400 volt T0220 42p

TRIAC
S84 8 Amp 400 volt T0220 80p

DIACS
ITT. V413 equt
BR100 D32 each

12p
12p

CMOS I.C.'s
Type Price Type
CD4000 £0.12 C04017
CD4001 £0.13 CD4018
CD4002 £0.13 CD4019
CD4006 f0.80 CD4020
CD4007 £0.14 CD4021
CD4008 £0.80 CD4022
CD4009 £0.40 CD4023
CD4010 £0.42 CD4024
CD4011 £0.13 CD4025
CD4012 £0.14 CD4026
CD4013 £0.35 CD4027
CC4014 £0.70 CD4028
CD4015 £0.70 CD4029
CD4016 £0.35 CD4030

Price
£0.65
£0.70
£0.35
£0.80
£0.75
£0.75
£0.13
£0.55
£0.13
£1.00
£0.45
£0.60
£0.75
£0.40

Type
CD4031
CD4035
CD4037
CD4040
CD4041
CD4042
CD4043
CD4044
CD4045
CD4046
CD4047
CD4049
CD4050
CD4054

Price Type
£1.60 CD4055
£0.90 CD4056
£0.78 CD4069
£0.78 CD4070
£0.68 CD4071
£0.68 CD4072
£0.78 CD4081
£0.78 CD4082
£1.15 CD4510
£0.95 CD4511
£0.75 C04516
£0.35 CD4518
£0.35 CD4520
£0.95

Price
£1.00
£1.15
£0.15
£0.15
1E0.15
£0.15
£0.15
£0.16
£0.80
£0.80
f0.85
£0.85
£0.85

CAPACITOR PAKS
16201 18 Electrolytics 4.7pF - 105F
16202 18 Electrolytics 10pF - 100pF
16203 18 Electrolytics 100pF - 6805F

Alt 3 at SPECIAL PRICE of 0.206
16160 24 Ceramic Caps 22pF - 82pF
16161 24 Ceramic Caps 100pF - 390pF
16162 24 Ceramic Caps 470pF - 3300
16163 21 Ceramic Caps 4700pF - 0.0475F

All 4 at SPECIAL PRICE of £1.60.

BOOKS BY BABANI
The following books are offered at 10% off their normal price.

Normale Sale
Price

BP2 Handbook of Radio. TV & Industrial Transmitting
Tube & Valve Equivalents £0.60 £0.54

BP6 Engineers & Machinists Reference Tables £0.40 £0.36
BP7 Radio & Electronic Colour Codes & Data £0.15 £0.14
BP10 Modern Crystal & Transistor Set Circuits for

Beginners £0.35 £0.32
BP 14 Second Book of Transistor Equivalents &

Substitutes £1.10 £0.99
B P15 Contractors Manual of Electronic Circuits for the

Home £0.50 £0.45
BP22 79 Electronic Novelty Circuits £0.75 £0.68
BP23 First Book of Practical Electronic Projects £0.75 £0.68
BP24 52 Projects Using IC741 or equivalents) £0.75 £0.68
BP26 Radio Antenna Handbook for Long Distance

Reception and Transmission £0.85 £0.77
BP27 Giant Chart of Radio Electronic Semi -conductor

and Logic Symbols £0.60 £0.54
BP29 Major Solid State Audio Hi-Fi Construction

Projects £0.85 £0.77
BP32 How to Build Your Own Metal & Treasure

Locators £0.85 £0.77
BP34 Practical Repair & Renovation of Colour TV's £0.95 £0.86
BP35 Handbookof IC Audio Preamplifier & Power

Amplifier Construction £0.95 £0.86
BP36 50 Circuits Using Germanium, Silicon & Zener

Diodes £0.75 £0.68
BP37 50 Projects Using Relays SCR's and Triacs £1.10 £0.99
BP39 50 (FET) Field Effect Transistor Projects f 1.25 £1.13
BP43 How to make Walkie-Talkie £1.25 £1.13
BP44 IC 555 Timer Projects £1.45 £1.31
BP47 Mobile Discoteque Handbook £1.35 £1.22
8P49 Popular Electronic Projects £1.45 £1.31
BP160 Coil Design and Construction Manual £0.75 £0.68
BP196 AF-RF Reactance Frequency Chart for

Constructors £0.15 f0.14
BP202 Handbook of Integrated Circuits (ICs)

Equivalents and Substitutes £0.75 £0.68
BP205 First Book of Hi-Fi Loudspeaker Enclosures £0.75 £0.68
BP213 Electronic Circuits for Model Railways £0.85 £0.77
BP214 Audio Enthusiasts Handbook £0.85 £0.77
BP215 Shortwave Circuits & Gear for Experimenters

and Radio Hams £0.85 £0.77
BP216 Electronic Gadgets and Games £0.85 £0.77
BP217 Solid State Power Supply Handbook £0.85 £0.77
BP219 Solid State Novelty Projects £0.85 f0.77
BP220 Build Your Own Solid State Hi-Fi and Audio

Accessories £0.85 £0.77
BP222 Solid State Short Wave Receivers for Beginners £0.95 £0.86
BP223 50 Projects Using IC Ca3130 £0.95 £0.86
BP224 50 CMOS IC Projects £0.95 £0.86
BP225 A Practical Introduction to Digital IC's £0.95 £0.86
BP226 How to Build Advanced Short Wave Receivers f 1.20 £1.08

Order No.
16213
16214
16215
16216

RESISTOR PAKS

604W. 100 ohm - 820 ohm
603W. 1K - 8.2K
601W. 10K -82K
601W. 100K - 820K

All 4 at SPECIAL PRICE of E1.60.
16217 404W. 100 ohm - 820 ohm
16218 404W. 1W - 8.2K
16219 404W. 114 - 8.2K
16220 404W. 10011 - 820K

All 4 at SPECIAL PRICE of Cl .60'

SPEC/AL. OFF421
UNTESTED

SEMICONDUCTOR PAKS
Code No's shown below are given as a guide to the
type of device. The devices themselves are normally
unmarked.
No 16130 100 Germ. Gold bonded diodes

like 0A47 40p
No. 16131 150 Germ. Point contact diodes

like 0A70/81 40p
No. 16132 100 200mA Sil. Andes like

0A200 40p
No. 16133 150 75mA Sil Fast switching

diode like IN4148 40p
No. 16134 50 750mA Sil. top hat Reels, 40p
No. 16135 20 3 amp Sil. stud Rect. 40p
No. 16136 50 400mw Zeners D.0.7 case 40p
No. 16137 30 NPN Plastic trans. like

BC107/8 40p.
No. 16138 30 PNP Plastic trans. like

BC177/8 40p
No. 16139 25 NPN trans. like 2N697/

2N1711T039 40p
No. 16140 25 PNP trans. like 2N2905 TO39 40p
No. 16141 30 NPN trans. like 2N706 TO18 409
No. 16143 30 NPN Plastic trans. like 2N3906 40p.
No. 16144 30 PNP Plastic trans like 2N3905 40p.
No. 16145 30 PNP Germ. trans. like 0071 40p
No. 16147 10 NPN to 3 Power trans. like

2N3055 80p

No. S66
No. S67
No. S68
No. S69
No. S70

I.C. SOCKET PAKS
11 x B pin DIL Sockets
10 x 14 pin DIL Sockets

9 x 16 pin DIL Sockets
4 x 24 pin DIL Sockets
3 x 28 pin OIL Sockets

E1.00
E1.00
£1.00
£1.00
£1.00

Positive
No. MVR7805
No. MVR7812
No. MVR7815
No. MVR7818
No. MVR7824

Negative
No. MVR7905
No. MVR7912
No. MVR7915
No. MVR7918
No. MVR7924

VOLTAGE
REGULATORS

pA7805 10220
pA7812 10220
pA7815 10220
pA7818 TO220
pA7824 10220

p47905 10220
pA7912 10220
8A7915 10220
pA7918 TO220
pA7924 TO220

55p
55p
55p
55p
55p

75p
75p
75p
75p
75p

pA723C TO99 Lmll,baK 7r87323 38p

MAMMOTH I.C. PAK
Approx. 200 pieces Assorted fall -out integrated
circuits, including Logic 74 series. Linear, Audio and
D.T.L. Many coded devices, but some
unmarked -you to identify.
Order No. 16223 £1.00

NKT301
NKT302
NKT303
NKT304

MATCHED PAIRS OF
PNP GERMANIUM

MED. POWER TRANS
2 amp

VCE VCB
40 60
40 60
20 30
20 30

750rO.N

FIFE
30-100
50-150
30-100
50-150

35p per pair
35p per pair
25p per pair
25p per pair

SWITCHES
No. 16178 5 x Mains Slide Switches
No. S17 5 x Miniature Slide Switches
No. S18 4 x Standard Slide Switches
No. S19 4 x Miniature Push to Make

single hole mounting
No. S20 3 x Miniature Push to Break

single hole mounting
No. S21 Push button Switch Pak

4 x Assorted types multi
bank and singles
Latching and non -Latching

40p*
40p
40p
40p.

40p

£1.00.

From U.S.A. by
DIN DY
SCREW CASED
LOW NOISE
CASSETTES

Order No. S53 10 for £3.50"

HEAD -CLEANING
CASSETTE 45p each

C90

AUDIO LEADS
Order No.

127 Audio lead 5 pin DIN plug to 4 phono
plugs

129 Audio lead 5 pin plug to 5 pin DIN plug -
Mirror Image

130 5 metre lead 2 pin DIN plug to 2 pin DIN
inline socket

90pe

70p.

459*

AUDIO AMPLIFIER
RETURN OF THE AL20A
By popular demand - this useful 5 watt RMS Power
Amplifier is offered at the re -introductory price of
E2.75°- Hook-up data supplied.

VPS30 Variable Regulated Stabilised
Power Supply Module
Incorporating a short circuit protection and current limiting:
Voltage Regulation 2-30V
Regulated Current 0-2A
AC Input Maximum 25V
Eliminates the use of batteries and thus saves Cs -can be used time and time again
ONLY £7.60 VAT.

AUDIO PLUG AND
SOCKET PAKS

Order No.
S I 5 x 3.5 mm Plastic Jack Plugs 409
S2 5 x 2.5 min Plastic Jack Plugs 40p
S3 4 x Std. Plastic Jack Plugs 50p
S4 2 x Stereo Jack Plugs 309.
S5 5 x 5 Pin 180° DIN Plugs 50p
S6 8 x 2 Pin Loudspeaker Plugs 50p
S7 6 x Phono Plugs Plastic 50p
S8 5 x 3.5 mm Chassis SocketslSwitchedl 25p.
S9 5 x 2.5 mm Chassis Sockets(Switched1 25p
511 2 x Stereo Jack Sockets with instruction

leaflet for H/Phone connection. 50p
S12 5 x 5 Pin 180°DIN Chassis Sockets 40p
S13 8 x 2 Pin DIN Chassis Sockets 50p
S14 6 x Single Phono Sockets 40p

ETCH RESIST PENS
Order No. 1609 50p each

UNIJUNCTION TRANSISTORS
U146 TIS43 20p

FET's
2N3819 15p 2N5458 18p

2 AMP. BRIDGE RECTIFIERS
Metal Stud Mounting

No. S45 50V (KBS 0051
No. S46 100V (KBS 011
No. S47 200V IKBS 02)

28p
30p
34p

SILICON BRIDGE RECTS.
S99 Mined Pak 2 - 5 Amp.

50-600v All coded. 4 for £1.00

BRAND NEW
ITT 923 Silicon Diodes 200mA 200v.

100 off - 2.00
500 off - £ 9.00

1000 off - £ 15.00
10,000 off - £130.00

P.C. BOARD
Single -Sidedid ppeadFri.b.re2 pGlGlass Board

S143

£0.60

P.C. BOARD
S110 Mixed Bundle. P.C.B., Fibre-

glass/paper, single and
double -sided. Fantastic value 75p

No. S41
No. S42
No. 543
No. S44

SILICON RECTS.
SIMILAR IN4000 SERIES
25 LikelN4001 (1A 50V1
20 Like IN4002 n1A/100V1
18 Like IN4003 OA/200V/
15 Like IN4004 I1A/400V)

60p
60p
609
60p
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7777 7# 77r71,
SPEC/AL. OFFER!

COMPONENT PAKS
Order No. Quantity
16168 5 pieces Assorted Ferrite rods 40p
16169 2 pieces Tuning gangs MW/LW 40p
16170 50 metres Single strand wire

assorted wire 40p
16171 10 Reed switches 40p
16172 3 Micro switches 40p
16176 20 Assorted electrolytics

Trans types 40p
161 77 1 pack Assorted Hardware

nuts/bolts etc. 40p
16179 20 Assorted tag strips and panels 40p
16180 15 Assorted control knobs 40p
16184 15 Assorted Fuses 100mA-5 amp 40p
16188 60-i-W resistors mixed values 40p
16187 30 metres stranded wire

assorted colours 40p
S100 120 *watt resistors. Pre -formed.

1978 Prod.Our mix 60p
S101 120 1 watt resistors. Pre -formed.

1978 Prod. Mixed values 60p
5102 250 iwatt resistors.

Range 100 ohms - 1.8 meg £2.00.
SIO3 220 i watt resistors.

Range 100 ohms - 10 meg. £2.00.
S104 60 Low ohms jwatt resistors.

10 - 100 ohms 030p
S105 40 Low ohms i watt resistors.

12 - 100 ohms 60p.
5106 25 Mixed wirewound resistors 60p
5107 20 Tantalum bead caps

0.22 - 100mF Our mix £1.00.
5108 High quality electroliti. 10mF-

500mF voltage range 15-50v.
Our mix. 40 for £1.00.

16204 C280 Pak. Contains 50 metal
foil caps £1.00.

Crystal Ear Pieces
5126 Less plug £0.20

Plugs for above
No. 16106 2.5 plastic
No. 1697 3.5 plastic

£0.096
£0.11.

Mono Crystal
itallSC

Cartridge
Offer £1.00.

Nickel Cadnium Rechargeable
Batteries 1.25V
S128 3500D Cell size -U2
S129 900C Cell size=4U1 I

E2.50
£0.90

5130 Complete kit of parts to
build nickel cadnium charger £3.50

Super Save Pak
5124 6 x 741P
S125 5 x 555

£1.00
£1.00

5138 Surplus/End of Manufacturers Line/
Pre -amp, with Base. Treble, Volume
Control & circuit diagram supplied.
ONCE ONLY OFFER £1.25.

5137 20 Assorted Slider
Knobs - Chrome/Black £1.00

POTENTIOMETERS
Slider 40mm TRAVEL
Order No.
16191 6 x 470 Ohm LIN Single
S24 6 x 1 K LIN Single
S25 6 x 5 K LIN Single
16193 6 x 22 K LIN Single
16195 6 x 47 K LOG Single
16194 6 x 47 K LIN Single
S27 6 x 100 K LIN Single
S28 6 x 100 K LOG Single
S29 6 x 500 K LOG Single
S32 6 x 50 K LIN Single

Slider 60mm TRAVEL
S30 6 x 2.5 K LOG Single
S34 4 x 5 K LOG Dual
S36 4 x 100 K LOG Dual
537 4 x 1.3 MEG LOG Dual
S94 6 x 220 K LIN Single
S95 6 x 100 K LOG Single
S96 6 x 500 K LIN Single
S38 Mixed slider pots -various values

and sizes -our mix only ft 00.
S39 6 x Chrome slider knobs 40p

40p
40p
40p
40p
40p40p.
409
4139.
40p.
40p

40p
40p.40p'
40p
40p
40p
40p

WIREWOUND
S90 Wirewound Pots. Linear 1 Watt

rating. Mixed useful values. 5 for 81.00*

CARBON TYPES
S91 Car Radio type. Dual Switched Pot

P.C. mounting
100 K Lin switched
2.5 K Lin each 60p.

DUAL POTS P.C. MOUNTING
6mm Shaft
S92 4 x 100 K Lin
S93 4 x 100 K Log
16173 15 Rotary Pot Assorted
16186 25 Pre-sets A. -sorted Values

£1.00'
£1.00.

40p.
40p

5131

5132

S133

5134

S135

5136

16199

16200

2 x 12v Relays plastic
case
2 x 24v Relays plastic
case
1 switch bank 5 way
incl. silver knob
2 x Magnets suitable
for reed switches
.1 Veroboard pak 2
pcs 45 sq.ins. approx.
.15 Veroboard pak 2
pcs 60 sq. ins. appx.
.1 Veroboard pak
pcs 30 sq. ins appx.
.15 Veroboard pak
pcs 30 sq. ins. appx.

£0.70°

£0.60
£0.75.

£0.10

£0.80

£1.10

£0.50

£0,50

TRANSISTORS
BRAND NEW- FULLY GUARANTEED

Price Type Price Type Price Type Price
12p BF194 9p TIP32A 34p 2N1613 15p
12p BF195 .9p TIP32B 35p 2N1711 15p
12p 8E196 12p TIP32C 36p 2N1893 28p
9p BF197 12p TIP41A 34p 2N2218 15p
.9p BF200 25p TIP41B 35p 2N2218A 18p
.9p BFX29 22p TIP41C 36p 2N2219 15p
9p BFX84 18p TIP42A 36p 2N2219A 18p
.9p BFY50 12p TIP42B 37p 2N2221 15p
9p BP/51 12p TIP42C 38p 2N2221A 16p

10p BFY52 12pITIP2955 659 2N2222 15p
10p TIP3055 42p 2N2222A 16p

.22P ZTX107 6p 2N2369 10p.iloppp mMFP,SAA0065

.22P ZTX108 6p 2N2904 14p
*lop
10p

MPSA55
MPSA56

'2-.,29 ZTX109
'2.1s ZTX300

:77pp
2N2905

15p
14p14p

.1.1122°ppP 0C44 12p ZTX301 7p 2N29054 15p
0C45 12p ZTX302 .9p 2N2906 12p

....,
0071 9n ZTX500 .89 2N2906A 14p

,,
..''P

0072
0C75

12,' ZTX501
ii; ZTX502

10p 2N2907
12p 2N2907A

12p
13p

..37r, OC81 14n' 2N696
" 2N657

109 2N2926G
10p 2N2926Y

8p
7p

lipTIP29A 35p 2N706 7p 2N3053 12p
19p TIP29B 36p 2N706A tip 2N3055 35p
20p TIP29C 38p 2N708 Bp 2N3702 .7p
25p TIP304 36p 2N1302 12p 2N3703 .7p
25p TIP3OB 37p 2N1303 15p 2143704 6p
25p TIP30C 38p 2N1304 15p 2N3903 11p
25p TIP31A 32p 2N1307 18p 2143904 11p
259 I TIP31B 33p 2N1308 229 2143905 11p
25p TIP31C 34p 2N1309 22p 2N3906 11p

DIODES
Price Type Price Type Price Type Price

BYZ16 30p 0A85 7p S44 3p
Sp BYZ17 28p 0A90 8p

BYZ18 28p 0A91 7p N5400 10p
15p BYZ19 28p 0A95 7p N5401 11p
90p N5402 12p
32p 0A47 5p IN34 5p N5404 13p
32p 0A70 5p INI60 Op N5406 16p
32p 0479 7p IN914 4p N5407 17p
30p 0481 7p IN4148 4p N5408 19p

Type Price I Type
AC107 25p 113C177
AC126 14p BC178
AC127 16p BC179
AC128 169 BC182
AC128K 24p 8C182L
AC176 16p BC183
AC176K 24p BC183L
AC187 16p BC184
AC187K 26p BC184L
AC188 169 BC212
AC188K 26p BC212L
AD161
162MP 80p

S22211331_

AAFF213399 30p BC214

BC107
30699 98222,141L

BC108 6p 8CY70
BC109 6p 13CY71
BCI 18 *109 BCY72BC147'`P
BC148

8p 8D115
8p 80131

BCI49 tip BD132
BC154 16p BF115
BC157
BC158
BC159

9p BF167
9p BF173
9p BF180

B,Cc116790C 10p BF181
.6p BF182

BC171 .6p BF183
BC172 6p BF184
BC173 7p BF185

TOOLS
No. 2011 5"wire cutters
No. 2012 5" long wire plyer

£1.55
£1.45

SUPER DUPER COMPONENT BOX
MM. 3lbs in weight consisting of a fantastic
assortment of Electronic Components - Pots,
Resistors, Condensers, Switches, Relays, Board
- Semiconductors, wire, hardware, Etc., etc.,

'This is a large box and is sent separate to your
order' 82.50 including p & p.
S140

Type
AA119
AAZ13
BA100
BA115
BA144
BA148
BA173
BAX13/
0A200

Price Type
5p BAXI 6/
4p 0A202
6p
5p BY100
5p BY127

10p BYZ10
10p BYZ11

BYZ12
5p BYZ13

TRANSFORMERS SALE OFFER
S141 0235 240v primary. 0-55v at 2 amps
secondary. 84.50° + £1.00 p&p.
5142 0349 240v primary. 0-20v at 2Amp
secondary f3.50. + E0.86 p&p.

TBA800
TBA810
TBA820
LM380
LM381
72709
U4709

£0.75.
£0.85.
£0.65.
£0.80.
£1.25.
£0.20
£0.20

LINEAR I.C.'s
UA711 £0.25. UA748 £0.28
UA703 £0.20. 72558 £0.45
741P £0.18 MC1310P £1.25.
72741 £0.20. 76115 £1.25.
UA741C £0.20 NE555 £0.22
72747 £0.55. SL4 I 4A £1.80.
748P £0.28.

ZN 414 RADIO CHIP 75*

No. S55

No. S56

No. S57

No. S58

ZENER PAKS
20 mixed values 400mW Zener

diodes 3-10y
20 mixed values 400mW Zener

diodes 11-33V
10 mixed values 1W Zener

diodes 3-10y
10 mixed values IW Zener

diodes 11-33V

£1.00

£1.00

£1.00

f1.00

SILICON POWER TRANS. N.P.N.
S97 BD371 2 Amp 1.2w. 60Vceo

Hfe 40-400, Case T092
with heat tab. 5 for

S98 2N5293 R.C.A. 36w 4 Amps
75Vceo Hfe 30-120.5 for

60p.

£1.00'

COMPLETE AUDIO
AMPLIFIER KITS:

STA15 15 watts per channel
amplifier kit
Consists: 2 x AL60-
1 x PA100-1 xSPM80
1 x 2034 transformer- f37.70incVAT
2 x coupling capacitors + .86p pop

STA25 25wattsperchannel
amplifier kit. Consists:
2xAL60-1xPA100-
1xSPM120/45
1 x2040 Transformer
- 1 x reservoir cap £41.45 Inc VAT
2xcoupling capacitors a- E1.16p p& p

STA35 35 watts per channel
amplifier kit. consists:
2xAL80-1x BA100-
1xSPM120..1x2041
transformer-- 1 res-
ervoir capacitor 848.45Inc VAT
2xcoupling capacitors + E1.16p p & p

STA50 50 watts per channel
amplifier kit. Consists:
2xAL120-1xPA200-
1 xSPM 120/65
1x2041 transformer
-1 xreservoir capacitor £58.20IncVAT
2xcoupling capacitors + £1.10p p & p

STA125125 watts per channel
amplifier kit. Consists:
2xAL250-1xPA200
-2xSPM120/65
2x2041 transformers --
1 x reservoircapacitor £72.85incVAT
2xcouplingcapacitors + £1.25p p & p

Displays

No 1510 707 LED Display
No. 1511 747 LED Display
No. 1512 727 Dual LED Display

OPTOELECTRONICS

£0.70
£1.50
£1.55

LED's
No. 5120 .125 Bright Red
No. 5121 .2 Bright Red
No.1502 .125 Green
No.1505 .2 Green
No. 1503 .125 Yellow
No.1506 .2 Yellow
No. 582 Clear .2 illuminating

Red

£0.09
£0.09
£0.12
£0.12
£0.12
£0.12

£0.10

2nd Quality Led Paks

No 1507 10 Assorted Colours &
Size

No.S122 10. 125 Red
No.S123 10 x 2 Red
LED Clips
No.1508/.125 .125 5 for
No.1508/.2 .2 5 for

No.S139 Infra Red Emitter
Fairchild FPE100

£0.75
£0.60
£0.60

£0.12
£0.15

£0.50

P.O. RELAYS
S85 -2 Off Post Office relays 40p*

BATTERY HOLDERS
to take 6 x HP7's.

Order No. 202 each 10p

SPECIAL REDUCTIONS
No. 1514 NORP 12 each 45p
No. 576 OCP71 5 for £1.00
No. 583 5 NIXIE Tubes ITT 5870 ST 82.001

(including Data)

No. S77 Neon Indicator Lamps 230V A.C.
State Colour (Red. Amber and
Green.) 25p each

EX. G.P.0.1 MICROSWITCHES
Order No. S51 4 for 50p

CABLE CLIPS
S65 - 50 2.5mm round single pin fixing 30p

POWER SUPPLY
STABILIZER BOARD

Unused ex -equipment stabilizer board, Input
30V. D.C. Output 20V. Complete with
circuit diagram.

Order No. S81 £1.256

ORD
Minimum postage and packing for Sale Orders £0
Sale Advertisement
Overseas Orders - ADD extra for Air -mail

ERING
.50 PLUS any further postage as stated as per this

V.A.T.
Please ADD V.A.T. as follows:
I 2+96 to items marked 8% to unmarked items NO V.A.T. on Books

SEND FOR YOUR BI-PAK CATALOGUE 65p post free.

I.C.
INSERTION

EXTRACTION
TOOLS

0/N 2015
30p each

111-PAK
DEPT. PE2, P.O. Box 6, Ware, Herts

COMPONENTS SHOP: 18 BALDOCK
STREET, WARE HERTS.
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150x60x31mm)
(100x50x25mm)
(112x62x31mm)
(120x65x40mm)
(150x80x5Omm)
( 190x 110 x6Omm I

YOUR COMPLETE RANGE OF ELECTRONIC
HARDWARE....

BIMENCLOSURES
ALL METAL BIMCASES

Red, Grey or Orange 14svvg
Aluminium removable top
and bottom covers. 18 swg

black mild steel chassis with
fixing support brackets.

BIM 3000
(250x 167.5x68.5mm)
£14.58

MINI DESK BIMCONSOLES
Orange, Blue, Black or

Grey ABS body in-
corporates 1.8mm pcb
guides, stand-off bosses

in base with 4 BIMFEET
supplied. 1mm Grey Aluminium

panel sits recessed with fixing screws
into integral brass bushes.
BIM 1005 (161 x 96 x 58mm) £2.18
BIM 1006 (215 x 130 x 75mm) £3.05

- ALL METAL BIMCONSOLES
II aluminium, 2 piece desk consoles with Colour Code Top Panel

either 15° or 30° sloping fronts, sit on A Off White
4 self-adhesive non -slip rubber feet. B Sand
Ventilation slots in base and rear C Satin Black
panel for excellent cooling.

15° Sloping Panel 30° Sloping Panel
BIM7151 (102x140x51[28 mm) BIM7301 (102x140x76[28Imm) £1067
BIM7152 (165x140x51[28 mm) BIM7302 (165x140x76[28I mm) £11.44
BIM7153 (165x216x51[28 mm) 8IM7303 (165x183x1021281mm) £12.61
B1M7154 (165x211x76[33 mm) 8IM7304 (254x140x76[281mm) £1382
BIM7155 (254x211x76 [33 mm) BIM7305 (254x 183x 102 [281 mm) £15.36
BIM7156 (254x287x76[33 mm) BIM7306 1254x259x102 [28] mm) £16.67
BIM7157 (356x211x76133 mml BIM7307 (356x183x102128)mm) £17.58
BIM7158 (356x287x76 [33 mm) BIM7308 (356x259x 102 [28]mm) £18.55

ABS & DIECAST BIMBOXES
6 sizes in ABS or Diecast Aluminium. ABS moulded in Orange, Blue,
Black or Grey. Diecast Aluminium in Grey HammertOne or Natural. All
boxes incorporate 1.8mm pcb guides, stand-off supports in base and have
close fitting flanged lids held by screws into integral brass bushes (ABS)
or tapped holes (Diecast).

ABS Diecast Hammertone Natural
N/A BIM5001/11 TBA TBA
BIM2002/12 £0.96 BIM5002/12 £1.46 £1.19
BIM2003/13 E1.13 BIM5003/13 E1.78 £1.46
BIM2004/14 £1.35 81M5004/14 E2.24 £1.82
BIM2005/15 £1.52 BIM5005/15 £2.84 E2.28
BIM2006/16 £2.37 BIM5006/16 £3.94 £3.33

Base
Blue

Green
Gold

Also available in Grey Polystyrene with no slots and self -tapping screws
BIM 2007/17 (112x61x31mm) £1.00

MULTI PURPOSE BIMBOXES

Orange, Blue, Black or
Grey ABS with 1mm
Grey Aluminium
recessed front cover

held by screws into
integral brass bushes.

1.8mm pcb guides incorpora-
ted and 4 BIMFEET supplied.

BIM 4003 (85x56x28.5mm)
BIM 4004 (111x71x41.5mm)
BIM 4005 (161x96x52.5mm)

£1.18
£1.62
£2.19

LOW PROFILE BIMCONSOLES
Orange, Blue, Black or
Grey ABS body has
ventilation slots as well
as 1.8mm pcb guides
and stand-off bosses in
base. Double angle
recessed front panel
with 4 fixing screws
into integral brass
bushes. 4 BIMFEET
supplied.

BIM 6005 (143 x 105 x 55.5 13115] mm) £2.37
BIM 6006 (143 x 170 x 55.5 131.5] mm) £3.08
BIM 6007 (214 x 170 x 82,0 )31.51mm) £4.12

EUROCARD BIMCONSOLES
Orange, Blue, Black or Grey ABS

body accepts full or % size
Eurocards, with bosses in the
base for direct fixing. 1.8mm

wide pcb guides incorporated
and 4 BIMFEET supplied. 1mm

Grey aluminium lid sits flush with body
top and held by 4 screws into integral brass bushes.

BIM 8005 1169x 127x70145] mm) £4.12
BIM 8007 (to be announced shortly)

BIMTOOLS
MAINS BIMDRILLS
Small, powerful 240V hand drill complete with 2
metres of cable and 2 pin DIN plug. Accepts all
tools with 1mm, 2mm or .125" dia. shanks. Drills

brass, steel, aluminium and pcb's. Under 250g, off
load speed 7500 rpm. Orange ABS, high impact, fully

insulated body with spring return on/off switch £10.53

Mains Accessory Kit 1 includes 1mm, 2mm, .125" twist drills, 5 burrs
and 2.4mm collet £2.48

Mains Kit 2 includes Mains BIMDR I LL as above, 20 assorted drills, mops,
burrs, grinding wheels and mounted points, 1mm, 2mm, 2.4mm and .125"
collets. Complete in transparent case measuring 230x130x58mm £22.14

BIMDIPS

Rapidly inserts and withdraws any
4-18 pin, .3" pitch DI L package
without beding the legs. Adjust-
able metal jaws for MOS type
devices grip the bottom of the
leg for minimum strain. Will

pick up IC's from a bench, a carrier or a
pcb. £13.77.

BIMSNIPS

11,1(

Mini BIMDRILL with 3 collets up to 2.4mm dia E 8.10
Major BIMDRILL with 4 collets up to 3mm dia E13.60

12 VOLT BIMDRILLS
2 small, powerful drills easily hand held or used with
lathe/stand adaptor. Integral on/off switch and 1
metre cable.

Accessory Kits 1 have appropriate drills and collets as above plus 20
assorted tools. Mini Kit 1 - £15.12, Major Kit 1 - £19.44.
Accessory Kits 2 have appropriate drills, collets plus 40 tools and mains
12V dc adaptor. Mini Kit 2 - £34.02, Major Kit 2 - £39.42.

Accessory Kits 3 as appropriate Kits 2 plus stand/lathe unit. Mini Kit
3 £45.36, Major Kit 3 - £50.76.

Precision made side cutters,
spring action, ground steel fine

pointed blades for intricate
work.

5%." long £3.34

BIM IRONS

Type 30 General Purpose 27 watt iron
with long life, rapid change element,

screw on tip, stainless steel shaft and
clip on hook. Styled handle with neon.

£4.05

Type M3 Precision 17 watt iron, quick change
tip, long life element, styled handle with clip

on hook £4.43

BIMPUMPS

2 all metal desoldering tools
provide high suction power

and have easily replaceable
screw in Teflon tips. Primed and

released by thumb operation
with in-built safety guard and

anti -recoil system.

BIMPUMP Major (180mm long)
£7.99

BIMPUMP Minor (150mm long) £6.80

BIMSTATION

Type PSU6 Soldering Iron Station complete with 6V, 6 WW1
miniature iron having stainless steel shaft, quick change slide on
tip and long life element.

Station contains 240V/6V transformer, neon, coiled iron support
and sponge iron tip cleaning pad.

New product available shortly



IMENCLOSUR ES (Bimboxes, Bimconsoles and Bimcases) BIMTOOLS
imdips) BIMACCESSORIES (Bimfeet, Bimdaptors) BIMDICATORS

(Bimirons, Bimdrills, Bimsnips, Bimpumps,
BIMBOARDS

BIMDICATORS

.125" dia. lens
;11115

2" dia. lens

ECONOMY QUALITY LED's

Mixed bags of .125" and .2" dia. lens in various colours
50 for £5.67, 100 for £10.00

FULL SPECIFICATION LED's

.125" or .2" with mounting clips and data
Red - f 1.67/pack of 5, Green -- £2.48/pack of 5, Yellow/Amber -- £3.18/pack of 5

34 33 and 34 SERIES-
.!
.'

..ixi Front viewing (30° angle) LED indicators

BIM 33 is nickel plated, uses 3.2mm dia LED and needs 6.5mm
dia. fixing hole.

33
BIM 34 is chromium plated, uses 5mm dia. LED and needs

---- 1 ; 8mm dia. fixing hole.
-,...-- Red - f2.80/pack of 5, Green/Yellow - f 3.24/pack of 5

AA AG AH A SERIES
ii. ErgLe...Z0 t a 240V Neon with integral resistor.

held in 8mm hole by plastic bezel.

Red, Amber, Clear or Opal lens £2/pack of 5, Green lens £3/pack of 5

Low Voltage equivalent of above with Red, Amber, Clear, Opal or Green Lens.
6V £0 54 each, 14V £0.58 each, 28V £0.65 each
State Voltage, lens style, colour and whether tags or flying leads.

Int)
supplied)

A

plus chrome

-= D SERIES
B LES and Midget Flanged lampholder with 13mm dia. (A) and

18mm dia (B) lens. Solder tags. %," dia. hole fixing (lamps not
bezel with A lens.

Red, Amber, Clear, Green, Opal £0.66 each

I.eimitl.i...r.....,
.

lens.

G SERIES
..ii TI Midget Flanged lampholder. Lamps are available on request

I 8mm fixing hole, solder tags. Front replaceable, 7.25mm dia.
Red, Amber, Clear, Green, Opal £0.43

0 -.---- -. ---)--mi -
1441= 11., 05 SERIES

ii 240V Neon with integral resistor. Self retaining in 13mm hole,
Solder/.25" push on blades. 13mm dia. lens with 19mm dia. chrome bezel.

Red and Amber £0.61 each, Green £0.78 each.

(M)
Clear,
6.9mm
7.5mm

M(A)

and Polycarbonate
Green, Opal
dia. lens (M) 6V
dia. lens (MP) 6V

IMP)

£0.65
£0.55

M(B) M(C) MP M & MP SERIES

Low voltage nickel plated brass
indicators, 150mm leads, 6.4mm fixing hole Red, Amber,

each, 14V £0.68 each, 28V £0.79 each
each, 14V £0.59 each, 28V £0.68 each

BIM M LED SERIES
A lart); Nickel plated brass bodied LES indicator, 21mm wire

wrappable leads, 6.5mm fixing hole, 2 styles, 6,8mm dia
lens.

B ... Red £0.67 each, Green £0.83 each, Amber £1.00 each

A a D BIM LM & MM LED SERIESviLB.

Oh

___=_C

IN

- 4-
m1_

Subminiature nylon bodied LED indicators with
LM 12mm wire wrappable leads

MM
Both lenses 'D. are square

b I
LM & MM push fit into 4.75mm & 4mm holes

respectiv'ely. Each series has 4 lens styles in
Red £0.67, Green £0.83, Yellow £1,00 each.

23 26 56
BIM 23, 26 & 56 LED SERIES

Black nylon ixidied LED indicators. BIM 23 has 7mm
flat face, BIM 26 & 56 utilise 4 & 5mm dia LED's. Push

fit in 8mm hole. Red £0.46 each, Green £0.62 each, Yellow £0.77 each

... FROM

BOSS

rBIMACCESSORIES

BIMDAPTORS

Allows pcb's to be
flat mounted sandwich
fashion in BIMBOXES,
BIMCONSOLES, and all
other enclosures having
1.5mm wide vertical guide slots. One plastic
BIMDAPTOR on each corner of pcb's) enables
assembly to be simply slid into place. 54mm long,
10 slots on 5mm spacing and can be simply
snipped off to length.

Packs of 25 £1.08 per pack

BIMFEET Ji?
11mm dia, 3mm high, grey rubber self adhesive
enclosure feet.
Packs of 24 £0.77 per pack

rBINIBOARDS

DI L

COMPATIBLE
BIMBOARDS

Accept all sizes
(4-50 pin) of DI L IC
packages as well as
resistors, diodes,
capacitors and LEDs.
Integral Bus Strips
up each side for
power lines and
Component Support
Bracket for holding
lamps, switches and
fuses etc. Available
as single or multiple

units, the latter mounted on 1.5mm thick
black aluminium back plate which stand on
non slip rubber feet and have 4 screw
terminals for incoming power.

BIMBOARD 1 has 550 sockets, multiple units
utilising 2, 3 and 4 BIMBOARDS incorporate
1100, 1650 and 2200 sockets, all on 2.5mm
(0.1") matrix.

BIMBOARD 1 £ 8.83
BIMBOARD 2 £21.01
BIMBOARD 3 £29.84
BIMBOARD 4 £38.79

DESIGNER PROTOTYPING SYSTEM
1, 2, or 3 BIMBOARDS mounted on BIM 6007
BIMCONSOLE with Integral Power Supply
(±5 to +15Vdc @ 100mA and fixed +5Vdc @ 1A)
All 0/P's fully isolated. Short circuit and fast fold
back protection. Power rails brought out to cable
clamps that accept stripped wire or 4mm plug.

DESIGNER 1 £55.62
DESIGNER 2 £61.02
DESIGNER £66.42 A

All quoted prices are 1 off and include Postage, Packing and VAT. Terms are strictly
cash with order unless you have authorised BOSS account. For individual data sheets
on all BOSS products send stamped, self addressed envelope.

2 Herne Hill Road, London SE24 OAU
Telephone: 01-737 2383
Telex: 919693 Answer Back 'LITZEN G'

INDUSTRMI MOULDINGS LIMITED Cables & Telegrams: 'LITZEN LONDON SE24'



SUPERSOUND
AMPLIFIER

'
\

8-15 ohm
Sensitivity
tested, with
Overall size
PRICE £1600

13 HI-FI MONO

superb solid state audio amp-
lifier. Brand new components

C throughout. 5 silicon trap-k velars plus 2 power
mi., output transistors in

',.-. push-pull. Full wave
1 i'-

. rectification. Output
approx. 13 watts r.m.s

_., Ilip into 8 ohms. Frequency
711. ' . response 12Hz 30KHz.---- n 3db. Fully integratedps

pre -amplifier stage with "P"
arate Volume. Bass boost and

Treble cut controls. Suitable for
speakers. Input for ceramic or crystal  cartridge.

approx. 40mV for full outputSupplied ready built and
knobs. escutcheon panel. input and output plugs.

3in high x bin wide x 71.in deep. AC 2002501/

P. & P. E1 .20.

MAINS
AM/FM

contro
finish
fin
Limited
10/14
A
from
and
gram
Fully
3-150
bass
Valve
instruction
separately.
built

high

stylishly
2

speech,

and
line-up.

and

OPERATED
STEREO TUNER
---

,___------------

Max oip Voltage Gal
cabinet. Will match almost

Olin deep approx.
number only at C28'

WATT HI-FI
finished monaural amplifier

ELB4s in push-pull. Super
with negligible hum.

allow records and announcements
shrouded section wound

speaker and 2 independent
treble controls are

2 EL84s, ECC83,
booklet 25p + S.A.E.
ONLY E15.150 P.

tested £20.00 P. & P.

SOLID STATE

200.240V Mains operated
Solid State F.M.A.M. Stereo
Tuner Covering M W A M
540-1605KHz V H.F.F M
88-108MHz
Built-in Ferrite rod aerial for
M W. Full AFC and AGC on
A.M. and F M Stereo Beacon
Lamp Indicator Built in Pre-

with variable output
voltage adjustable by pre-set

R.M.S.Rnto 20K Simulated Teak
any amplifier. Size km wide ,

00 - £1 50 P. 8 P.

AMPLIFIER KIT
with an output of 14 watts

reproduction of both music
Separate inputs for mike and

to follow each other.
output transformer to match

volume controls, and separate
provided giving good lift and cut.

EFF.16 and EZ80 rectifier. Simple
(Free with parts). All parts sold

& P. £1.40. Also available ready
C1.40.

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT
A really first-class HI-Fi Stereo Amplifier Ka Uses 14 translatorsA
including Silicon Transistors in the first five stages on each
channel resulting in even lower noise level with improved
sensitivity Integral with Bass. Treble two Volume
controls Suitable for use with Ceramic or Crystal cartridges. Very
simple to modify to suit magnetic cartridge -instructions included
Output stage for any speakers from 8 to 15 ohms. Compact design.
all parts supplied including drilled metalwork. high quality ready
drilled printed circuit board with component identification clearly
marked. smart brushed anodised aluminium front panel with
matching knobs. wire, solder, nuts. bolts -no extras to buy
Simple step by step instructions enable any constructor to build an
amplifier to be proud of. Brief specification, Power output 14 watts
R M.S per channel into ohms Frequency response -ails
12-30.000Hz. Sensitivity better than 8OrnV into 1 Mn Full power
bandwidth -ails 1215.000Hz Bass boost approx to -12dB
Treble cut approx to -16013 Negative feedback 1808 over main
amp. Power requirements 35V at 1A.
Overall size 12in wide x Bin deep x 2i -in high,
Fully detailed 7 page construction manual and parts list free with
kit or send 25p plus large S A E
AMPLIFIER KIT £14.50 P 8 P. 80p
(Magnetic input components 33p extra)
POWER PACK KIT £6.00 P 8 P. 95p
CABINET moo P 8 P. 95p
SPECIAL OFFER -only £2500 if ell 3 items
ordered at one time plus El .25 P. & P.

Full after sales service
Also available ready built and tested 01-25 P. 5 P El 50

HARVERSONIC MODEL P.A.
TWO ZERO
An advanced solid state general , 9 ,i,
purpose mono amplifier suitable le. ,0- 4.
for Public Address system. Disco.
Guitar, Gram., etc. Features 3
individually controlled inputs (each
input has a separate 2 stage pre -amp.). Input 1, 1 5mV 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 a treble controls. AS
inputs plug into standard lack sockets on front panel. Output
socket on rear of chassis for an 8 ohm or 16 ohm speaker.
Output in excess of 20 watts R.M.S.Very attractively finished
purpose built cabinet made from black vinyl covered steel. with a
brushed anodised aluminium front escutcheon For ac mains
operation e00.240 volts Size approx 12iin wide 5in high -
7)in deep
Special introductory price £28.00 + £2.50 carnage and
packing

-
STEREO MAGNETIC PRE -AMP Sens. 3mV in for 100mV out.
15 to 35V neg. earth. Equ. ± 1 dB from 20Hz to 20KHz. Input
impedance 47K. Size 11in x 2jin x 511in H. £240 + 20p. P & P.

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. Siin 2fin . tin max depth
Supplied brand new and tested, with knobs. brushed anodised
aluminium 2 way escutcheon (to allow the amplifier to be mounted
horizontally or vertically) at only £1040 + 50p P & P. Mains
transformer with an output of 17V a.c. at 500mA can be
supplied at £2.00 + 40p P. & P. If required. Full connection details
supplied.

Mullard LP1159 RF-IF module 470 kHz £2.26+ P. & P. 20p. Full
specification and connection details supplied.
Pye VHF FM Tuner Head covering 88-108 MHz 10.7 MHz I.F.
output. 7-8V .7 earth. Supplied pre -aligned, with full circuit
diagram with precision -geared F.M. gang and 323PF + 323PF
A.M. Tuning gang only £3.15 + P. & P. 35p.

SPECIAL OFFER
Slightly shop soiled radios by well-known manufacturer for AC
mains or battery use. MW and FM bands. Dynamic Micoil
speakers, telescopic aerial and internal ferrite aerial. Earpiece
socket for personal listening. Finished in attractive simulated
leatherette.
Size 7"H x 94"W x 4"D approx. Fully guaranteed.
Bargain price of only £10.00 + £1.30 p&p.
MODEL FL4
Few only similar to above, but battery operation only. Twin
speakers, Four wave bands, MW, FM and two VHF bands for
reception of aircraft and some public services. ONLY £9.60 ...
£1.30 p&p.
MODEL MULTI 5
Specification as Model FL4 but with additional SW band.
Twin speakers. ONLY £11.00 -J- f 1.30 p&p.

"POLY PLANAR" WAFER -TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 111 -in x 1 414in x 1 Ain 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. Only £840 each -1- P. & P. (one 90p, two £1.101. Now
available in either Bin round version or 44 x 84in rectangular. 10
watts R.M.S. 60Hz-20kHZ £15.25 + P. &P lone 65p. two 75p.1.

STEREO DECODER
SIZE 2" . 3" 3" ready built. Pre-Sligned and tested for 9-16V neg.
earth operation. Can be fitted to almost any FM VHF radio or tuner.
Stereo beacon light can be fitted if required. Full details andinstructions

(inclusive of hints and tips) supplied. £6.00 plus 20p
P. 8 P. Stereo beaco light if required 40p extra.

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.
Prices and specifications correct
at time of press. Subject to
alteration without notice

HARVERSON SURPLUS CO. LTD.
(Dept. P.E.) 170 MERTON HIGH ST., MERTON, LONDON, S.W.1 9 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. 6 P. ON OVERSEAS ORDERS
CHARGED EXTRA.

START THE NEW YEAR WELL
by treating yourself to this

1
famous

Components
Catalogue

k.
ci)
0

 The finest components
catalogue yet published.

 128 A -4 -size pages.
 About 2,500 items clearly

listed and indexed.
 Profusely illustrated.
 Bargain List sent free.
 At £1.25, incl. p. & p., the

catalogue is a bargain.

Send the coupon be/ow now.

.,OME RADIO /Componentsl LTD 234-240 London Road Mtcharn Surrey CR4 3HD

r
IPlease write your Name and Address in block capitals

NAME

ADDRESSI

I

I
I HOME RADIO (Components:

234-240 London Road. Mitcham
LTD Dept PE

Surrey CR4 3HD

da

Regd. No
912966 London j

NO DISCO SYSTEM IS
COMPLETE WITHOUT...

11111uldd

PIEZO HORNS
FANTASTIC SPECIAL OFFERI
TO READERS OF THIS PUB '

LICATION

Tweeters for your disco. PA
system or Hi-Fi. Frequency range 5K -20K
No X over required. They can be used in
any PA system up to 100W Why pay more -

OUR PRICE ONLY £4.99 each IP&P 35p each;

PROJECTORS
SQUIRE MULTIFECT 150

including rotator and effects
wheel. A truly versatile projector
which uses a (towels! (50W
Tungsten bulb, all effects

attachments simply slot in ready for use

A BARGAIN AT £40.501,41' £1 001

PLUS MANY DISCO ACCESSORIES
All Roger Squire's shops have a
service department which carries large

stocks of DISCO SPARES 8 ACCESSORIES
For example. Fane and 11 11 Disco Speakers

12" and 15" BSR and Garrard decks
at discount prices

CITRONIC MM 313 MIXER
Ideal for the DIY enthusiast building up a complete disco
system. 4/6 ch. mono. inc. LED indicators, connections
via phono sockets at rear. Bargain price. including PS U

£80.46 IP & P E1.501.

Roger Squire's. Each pin rated BA Perfect for .

Octal multiway plugs and sockets in stock at
There's always hundreds of Bulgin
AND SOCKETS r 1::1-4,
BULGIN OCTAL PLUGS

your Sound to Light System. P552 SOCKET

£0.65 (P8P 35p) P551 PLUG £1.84 (P&P 35pl
Carriage on 10 or more nominal t 1 00 Also available
6 -way multicore cable 16 Amps per core) ex stock
00 .85 per metre Please phone for carriage quote

STARLITE 250
tin exclusive new line
to Roger Squire's Disco

Centres. Superb high powered
250W quartz halogen bulb, fan

cooled, accepts wide range of multifect
attachments. Unique connection slot for
orbit prism revolvers. Only

£70.20 IP & P £2.001
attachments extra

Plus sockets Fuses,
Plugs, etc etc

Roger Squire's DISCO GEAR
Personal callers: ROGER SQUIRE'S DISCO CENTRES

LONDON: 175 Junction Road, Tufnell Park N19 500 01-272 7474
BRISTOL: 125 Church Road, Redfield. Bristol 8S5 9JR 0272 -550550
MANCHESTER: 251 Deansgate M3 4EN 061-831 7876
GLASGOW: 1 Queen Margaret Road off Queen Margaret Drive, Kelvinside. Glasgow. G20 6DP

041-946 3303*..

Open from 10-5 Tues-Sat
1Q8 Weds.
Closed Mondays
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FAST AND EASY FAST AND EASY FAST AND EASY FAST AND EASY
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Britain's Best
Breadboard Buys!

Lektrokit's policy is the right product,
whatever the project, at the right price.
And it's backed by a nationwide network
of retailers.
Send for the name of the dealer nearest
you-plus a FREE full -colour catalogue.

Write to:- LEKTROKIT LTD., London
Road, Reading, Berks. RG6 1AZ. Or send
coupon.

LEKTROKIT

Lektrokit Super Strip SS2
Only £11.05 inc. p & p and VAT
Super Strip accepts all DIP's-as many as nine 14 -pin at a
time-and/or TO -5's and discrete components. With
interconnections of any solid wire up to 20 AWG. And no
soldering. Super Strip has 840 contact points, combining a
power/signal distribution system with a matrix of 640
contacts in groups of 5. Distribution system has
8 bus -bars, each with 25 contact points.

Lektrokit Breadboards
and Bus Strips
From £3.25 inc p & p and VAT

The modular, solderless system! Breadboards that link
together for any size, any configuration. With pitch of 0.1" to
accept all IC's. Just take each component, choose its hole
and push it in.

BREADBOARDS
Model Contacts Price, each

BUS STRIPS
Model Price

264L 640 £8.32 212R £1.78
248L 480 £6.65 209R £1.62
234L 340 £5.75 206R £1.45
217L 170 £3.25
(All prices include p & p and VAT)

Lektrokit
All -Circuit Evaluators
Seven ACE models from £12.53
-all prices inc p & p and VAT

Just plug in components and make connections with ordinary 22 -gauge solid
wire. No soldering. Build any working project complete as fast as you could lay
out a circuit diagram before.
ACE 200-K (728 contacts: £12.53) and ACE 201K (1,032 contacts: £16.75)
come in kit form.

NIII II MI MI ti ti MN Ell NM IM OM NM I= Ell MI tl tl ri Ell MN

To Lektrokit Limited, London Road, Reading, Berks, RG6 lAZ

I Tel. Reading (0734) 669116/7.
I Please send me the name of my nearest Lektrokit dealer-plus FREE catalogue.
I Please supply the following (list items required)

I
I I enclose P.O./cheque for £

(Allow 28 days for delivery. All prices above include packing, postage and VAT).

I Name
Address.............................................................

I
COMPLETES THE CIRCUIT

PE4
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+ carr. £15 + VAT

or Deposit £68.1 2
12 Months @ £26.19 or 24 Months @ £14.90

GXL 200W(wwaithtt
twin n2e0Ots

E389
+ corr. £15 4 VAT

or Deposit £87.32

SAXON ENTERTAINMENTS
THE PIONEERS OF MODULAR DISCO/P.A. EQUIPMENT

NOW OFFER PACKAGE DEALS AT INCOMPARABLE PRICES

CENTAUR COMPLETE STEREO
ROADSHOWS - BUILT IN

STEREO DISCOS SOUND TO LIGHT/SEQUENCER
C/W LIGHT SHOW & DISPLAY,

& DISPLAY

TWIN SPEAKERS & LEADS TWO YEAR GUARANTEE

Standard 100W
£249 + corr. 115 + VAT

or Deposit £57.12
12 Months @ £21.94 or 24 Months @£12.54

Super 200W
£299

illustration shows GXL Centaur System

These systems feature full mixing for two decks
tape 8 mic with monitoring facilities - override
and are supplied complete with sound to light
sequencer, display, speaker leads etc.

12 Months @ £33.64 or 24 Months @ £19.19 JUST PLUG IN AND GO!
BSR Decks - 17,000 Line Loudspeakers - Rugged Aluminium Trimmed Cabinets - Cue Light And Phones

Output - Slave Output - Deck Lights/Motor Starts (GXL)
ALSO CENTAUR 'CUSTOM' 400 600W £699 - ASK FOR DETAILS

MINI DISCO
100 WATT

MONO SYSTEM
£179.50 i cart. 115 . VAT

Deposit £42.06
12 Months @ £16.22 or 24 Months @ £9.24

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

Headphones to suit any system
EM507 Electret Mic
DI501 Electret Mic
Boom Stand
Carriage on all disco and PA systems
(Included in H.P. Prices)

20% Deposit Terms

12 to 24 Months
- Low Interest

£15.00
£18.50
E15.50
£10.00

AMPLIFIER MODULES
30Hz-201,H,

D Short/open circuit proof
 Top grade components
El Suit most mixers

240 WATT 4 OHM
INDUSTRIAL

MODULES EIGHT
OUTPUT DEVICES

SA308
8 ohms 30W 45V
SA604
4 ohms 50V
SA608
8 ohms 60W 65V
SA1204
4 ohms 120W 75V
SA1208
8 ohms 120W 95V

V0111
£35 SUPPLY £24.75

£10.75* ;u21,;;Z £11.90*

£14.50 SaneP Poi
forry

£15.50 2 modules

£17.50 "r,,PoPdlYuf,:r £14.95

£21.00 Supply for
2 modules

£14.95

£24.75

SAXON KLAXON
FOUR
WAY
SIREN

0

UK Police - Destroyer - US Police - Hawaii Five -0
All the effects you need in one package £17.50

Carr free

Individual sirens with any of the above effects £7.50

CABINET FITTINGS
ICI Vynide 50" wide £3.50m Kick-res grille 50" wide £3.50m
Netlon kick proof 24" wide £3.50m
Corners/feet/recess plates 15p ea. Recess handle 45p
Bar handles £2.50 Jack plugs/sockets 25p

SOUND -TO -LIGHT UNITS
3 CHANNEL - 3kW

I

Operates from 1W upward, t!"/ I' 1Q1 1110../ tn./0 Bass/middle/treble/master
controls

£29.50 c+c,,ElpfZr
Module only £19.75 Panel £2.95

4 CHANNEL -4 kW SOUNDLITE SEQUENCER oilusi
 Dimmer on each channel
0 Automatic sound light level
0 Logic circuitry throughout £39.50 Corr £1

Module only £26.75 Panel £2.95

SAXON 'SMASH'
ALIEN VOICE SIMULATOR
Add a new dimension to your disco
with this press button effect unit -
just insert between mic and amplifier

£7.50 Carr free

SAXON 'SCINTILLITE'
Rope light controller with auto reverse

£24.75free
SAXON Rope Lights multicolour

25 feet long

Easy to change lamps £35.50 R"

FUZZ LIGHTS Red, Blue
Yellow, Green

Spare bulbs
10p no,

£22.80

100W SPOTS Carr 50p max
Red - Blue - Amber - Green £1.50 ea. Free on 10+

HEAVY DUTY SPOT BANKS - MATCHES LOUDSPEAKERS

3 way 600W £35.50 4 way 800W £39.50 ,CT

DISCO MIXERS -COMPLETE OR MODULAR

Id 0 MONO OR STEREO
00000000046GG WITH AUTOFADE

MODULES
Available complete and ready to plug in or as Mono module
an easy to connect module with all controls Stereo module
except monitor switch already fitted -full Panel
instructions supplied. Kit of knobs/

sockets etc £5.50
FEATURES INCLUDE:
Twin Deck - Mic & Tape Inputs - Wide range
bass & treble controls - Full headphone
monitoring - Crossfade - Professional stan-
dard performance.

£27.50
£37.50
£3.95

COMPLETE MIXERS
(with case)
Mono mains £45.75
Stereo mains £63.75

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

Standard 100W 1 x 12 (48 x 41 x24)

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 2 x 12 200W (80 x 63 x 24)

PDF reflex bin (80 x40 x 41)

£39.00

£49.50

£66.50

£99.00

£85.00

£95.00

Carr £3
Deposit £9.36
Carr £3
Deposit £12.70
Carr £3
Deposit £15.82
Carr £3
Deposit £20.92
Carr £3
Deposit £19.80
Carr £3
Deposit £20.60

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

, Carr £3
£13u Deposit £28.40

PLUTO PROJECTORS & WHEELS

P140 r1e5m0 ar
Wattka

b etungsten

£38.50 goeprrot1t.2.66

P5000 2fl5tOonanttgQe ili.tt+ingfon

£89.50 LiesiaprroElt.20.28

Picture wheels from £4.95 - a wide range of wheels & effects
available - send for leaflet

MOTOROLA PIEZO HORNS
£4.50. YES!!
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MANCHESTER
PACKAGE DEAL

P.A. SYSTEMS 11111
2 YEAR

GUARANTEE

100 WATT £159.90 *Corr DEPOSIT
£15 £37.89

12 mth @ £14.58 or 24 mth @ £8.30
* AP100 4 INPUT AMPLIFIER (see below)
* TWIN PIEZO HORN 100W COLUMNS& LEADS

-1) Corr DEPOSIT
£15 £57.12200 WATT £249.00

12 mth @ £21.94 or 24 mth @ £12.54

* USES NEW AP200 SIX INPUT AMPLIFIER (below)
* PAIR OF TWIN 200W PIEZO HORN COLUMNS

AP100 AMPLIFIER £45
* 4 mixing units + £1.50 Corr
* Bass, treble, master
controls Deposit
* Twin outputs -
vynide case £10.22

AP200 NEW £89.50
* 6 mixing inputs + £2.50 Carr

* 3 set of bass/treble
controls Deposit
* Master & Prescence
controls £20.36

0 0 0 o os
VIM I mut n FULL HP 1[3i

StS
Make

your own
1111,r

Mono/
Stereo

up to 20
channels
accept all

inputs
available

as PCB
only or

complete
on front
panels

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

Mono PCB
Input only

Modules Stereo PCB
only

Mono PCB
Mixer/ only
Monitor Stereo PCB
Modules only

Power supply to suit £9.50- send for full details of uses

Mono C/W
£6.50 Front panel £9.50

Stereo C/W
£10.50 Front panel t 1

Mono C/W
£6.50 Front panel t9.01.1

Stereo C/W
£10.50 Front panel £13.75

PA SYSTEM
ACCESSORIES

D1501 Dull Imp
High 0/P condenser mic
EM507 High output
single impedance mic
ECM105 Low cost
condenser mic

£18.50*
£15.00*
£5.00*

TWIN PIEZO HORN
BOXES

to match other cabinets

£27.50 DepCoasrd,

Heavy chrome mic stand
- collapsible £9.90

Boom version £16.95

MELOS CASSETTE ECHO/REVERB
Twin input unit - infinitely
variable speed, depth &
delay - playback feature
Suits all miss &
instruments Deposit £1 4.80

Es 4arr7;
ADD ANY ACCESSORIES

TO YOUR TOTAL
CREDIT ORDER

All prices subject to 8 -10 VAT except where asterisked (1 2 %)
Shop premises open Tues to Sat 9 am - 5 pm Lunch 12.30 - 1.30 pm
Mail order dept open Mon to Fri 10 am - 4 pm Ring 01-684 6385

TO ORDER
By Post Send your requirements with cheque crossed P.O. or

60p COD charge to address below or lust send your
Access or Barclay Card Number NOT THE CARD.

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

SAXON ENTERTAINMENTS
327 Whitehorse Road, Croydon, Surrey.

All Enquirers lcrrge SAE Please Brochures on request

MANCHESTER DISCO CENTRE, 237 DEANSGATE, MANCHESTER
CALLERS ONLY - (061) 832 8772 - COMPLETE UNITS ONLY

MOTOROLA -1 WATT AUDIO AMPLIFIER I.C.
9-16V, 0-160, 10-400 MV. Sensitivity. S.C. Proof.

No Heat sink required.

Supplied with Data and Circuits, 90p each.

SMOKE ASS GAS DETECTOR

Don't Let Your Environment Debydrete Youl Uses TGS 105 plug in sensor. housed in near 3i" die i ast

Buy our Honeyewell Humidity Controller. box. led indicator. 24V. 112V by altering 3 cornporent

Membrane actuated, very sensitive. I" shaft. 2501,1. 3.75A values) Will operate lamp or relay. with data and

Contacts. Ideal for greenhouses. centrally heated homes. circuit £8.95

offices etc. Build your own humidifiers or alarms. Fraction of
original cost f1.50 etc 3 foe £4.

Relays for above ft ea. state vottage

TRANSISTOR PACKS
100. Full spec. new and marked. Includes 8C148. BC184L.

CASSETTE MOTORS a2. BF 274. BC154 etc. etc £4.95
Self Regulating, will operate 6.125 Ideal for modelers.

2004
200 as above and includes AC128. 253055. EIFY50.

mechanical switching etc 2000 R P M approx 90p an. B0131, BF200 etc. £995
Buy bulk and save money. these packs are worth at least

ULTRASONIC TRANSDUCERS double

Transmitter and receiver. 40 kHz 14 mm dram £4.25 pair.
P/B SWITCH BANKS

6 a 5 POLE REED RELAYS ON BOARD These costa fortune! Were made for various music centres.

12V ideal for burglar alarms, model railways etc £2.45 Includes independent and interdependent latching types mitt
pole Co etc. Can be modified tarn be repeated 3 Banks for
£1

100 MINIATURE REED SWITCHES
BULK BARGAINS, STOCK UP FOR WINTERWe are the cheapest, £3.30

300 enact i & ' watt resistors £1.50
EARPIECES 150 mixed 1 & 2 watt resistors f 1 .50

Magnetic with plug and lead 25p ea. 5 for f 1 300 mixed capacitors. modern. most types £3.30
Crystal with lead 40p ee. 3 for f 1 100 mixed ceramic and plate caps f 120

25 pots and presets f1.50
MAKE CHEAP BATTERY ELIMINATORS 25 presets, skeleton etc 11.20

Fully shrouded mini mains transformers 240V in 6-0-6V at 20 VORs and thermistors £1.20
100 MA aut. Complete with mains lead and plug, ex new 100 HLwattage resistors wirewound etc 12.20

equip 90p 100 electrolytics, nice values £2.20

300 printed circuit resistors f1
DE LUXE FIBRE GLASS ., 300 printed circuit components £1.50

PRINTED CIRCUIT ETCHING KITS
I BOK MINIATURE THUMBWHEEL SLIDER POTSIncludes 150 sq ins copper clad F)0 board 1 lb ferric

chloride. 1 dale etch resist pen. Abrasive cleaner. Etch tray Very near, can be banked side by side Ideal for v cap

plus instructions Special Price f4.95 tuning, graphic equalisers etc 10 for f 1

I lb FE. Cl. To and spec £125 100K STEREO SLIDER POTS

5 lb FE. Cl. To al. spec £5.00 Goad quality 25p ace. 5 for f 1

150 sq. in. Single sided board £2.00
150 sq. in. Double sided board 13.00 MINIATURE LEVEL/BATT. METERS 200µA

F.S.O.as fitted to many cassette recorders. 90p

40p P & P on all above item. Cheque or P.O. with order to

SENTINEL SUPPLY, DEPT. P.E.
149A BROOKMILL RD., DEPTFORD, LONDON, SE8

r

1HE BRIDGE BETWEEN
opaiUFACTURERS&USERs

MICROELECTRONCS

West Centre Hotel,
Lillie Road, Fulham,

r,t14 London, SW6
January 31 to

February 2
'109 30-18 00 hrs each day

Now in its second great year, Microsystems is a combined conference and
exhibition aimed at alerting industrialists and businessmen

to the meaning of the microelectronic revolution.
The Exhibition is free. The 'Microprocessors', 'Data
Conference costs £55+ VAT for each Processing', 'Electronics Weekly'.
of the first two, professional days 'Systems International', 'Electron',
1E95+ VAT for a two-day ticket), and 'Electrical Times', 'Electrical Review'
E7 + VAT for the final, personal and 'Wireless World' and is
computing, day. organised for them by Iliffe

Promotions Ltd, Dorset House,
Stamford Street, London, SE1 9LU.

Microsystems is sponsored by
'Computer Weekly',

USE THIS COUPON TO BOOK FOR MICROSYSTEMS
To: Microsystems, Room 821, Dorset House, Stamford Street, London, SE1 9LU.

Please send me,  Conference details and registration forms
P A free exhibition ticket (Tick as required)

Name

Address
L

PE -1
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The professional scopes
you've always needed.

Super 6
£162.00 plus VAT

er10
E219.00 plus VAT

When it comes to oscilloscopes, you'll have to go a long way to
equal the reliability and performance of Ca'scope.

Calscope set new standards in their products, as you'll discover
when you compare specification and price against the competition.

The Calscope Super 1 0, dual trace 10 MHz has probably the
highest standard anywhere for a low cost general purpose
oscilloscope. A 3% accuracy is obtained by the use of stabilised
power supplies which cope with mains fluctuations.

The price 21 9 plus VAT.
The Super 6 is a portable 6MHz single beam model with easy

to use controls and has a time base range of 1ps to 1 OOms/cm
with 1 OmV sensitivity. Price 1 62 plus VAT.

CALSCOPE DISTRIBUTED BY
Marshalls Electronic Components,
Kingsgate House,
Kingsgate Place,
London, N.W.6

Audio Electronics,
301 Edgware Road, London W.2.
Tel: 01-724 3564
Access and Barclay card facilities
(Personal Shoppers)

Maplin Electronics Supplies Ltd.
P.O. Box 3
Rayleigh, Essex.
Tel: 0702 715 155
Mail Order

CALSCOPE

Connoisseur's New and
Exceptional SAU4
Pick Up Arm
Especially designed for modern high compliance cartridges and
featuring
1. Light weight metal headshell
2. Calibrated downforce pressure weight
3. Ball spirit level for visual indication of central balance.
4. De -coupled counter balance weight
5. Viscous damped unipivot
6. Lateral balance weights
7. Viscous damped raise/lower device
8. Light weight aluminium tube

to. nnoisseur
Write ha further detail, to
A. R. Sugden & Co. (Engineers) ltd.
Manufacturers of Connoisseur Sound Equipment,
Connoisseur Works, Atlas Mill Road, Brighouse, West Yorkshire HD6 1ES
Telephone: Brighouse (0484)712142, Telex: 517144 Sugden 6
Telegrams & Cables: Connoiseur Brighouse.

AITKEN BROS.
35, High Bridge, Newcastle upon Tyne

Tel: 0632 26729

.J111.
*wimpy %Nam

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 £24.95.

SINCLAIR PDM35
" DIGITAL POCKET MULTIMETER

DC volts (4 ranges) 1 MV to 1000V AC volts 1 \./ to
500V DC current 16 ranges) 1 nA to 200MA.
Resistance 15 ranges) 10 to 20 MEGO. PRICE
£32.95. AC Adaptor/Charger £3.75 de luxe padded
carrying case £3.50 M N1604 Battery. 99p.

SINCLAIR DM235
BENCH -PORTABLE DIGITAL
MULTIMETER.
DC volts 14 ranges) 1 MV to 1000V AC volts (4
ranges) 1MV to 750V AC & DC current 1pa to
1000MA Resistance (5 ranges) 10 to 20 MEG 0.
PRICE £54.75 Carrying case £9.50. AC
adaptor/charger. £3.98 Rechargeable Battery Pack
£9.14.

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",
50-0-50pa, 100-0-100pa, 500-0-500pa. PRICE
£4.95.

DESOLDERING TOOL £5.95
SUCTION PUMP.

PHONE OR SEND YOUR ACCESS OR
BARCLAYCARD NUMBER FOR SALES OVER £10.

ALL PRICES INCLUDE POSTAGE AND VAT.
CATALOGUE 50p.

DEDUCTIBLE ON FIRST ORDER OF £5.00 OR MORE.
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MICRO MONEY
As WE go to press the Government has

announced a further £100 million
investment in microelectronics. This
makes the total investment something in
the order of £400 million which exceeds
the involvement of both the French and
German governments. The extra money
will be split with £60 million going to
education and £40 million to encourage
industry to employ microelectronics in
products, in the automation of manufac-
turing equipment and in updating office
equipment and practices.

The Prime Minister stated that the use
of microelectronics would bring "some
crucial job losses" but it was also pointed
out that in the past the introduction of
new technology had eventually given rise
to an increase in jobs in particular
industries. The Government Think Tank
has also commented on "the contrast bet-
ween the vehemence of those who claim
that microelectronics will have a
catastrophic effect on unemployment and
the inadequacy of the analysis underlying
the certainty of that prediction."

It is indeed heartening to hear such
phrases as "dominant technology of the
next decade" and to find ministers urging
Britain to compete-fast and, what's

more, putting our money where their
mouth is!

The point that saddens us is that £15
million has to be spent in making direct
presentations to industry to encourage
the use of microelectronics. Perhaps we
are too conservative to have believed any
of the predictions made a few years ago,
but surely more of them should have been
investigated without companies having to
be pushed.

It is often said that the car mechanic is
the man slowing down the introduction of
electronics to our every day transport,
but he will have to accept the computer
controlled engine eventually so let's get
on with it. Training is what is needed-or
retraining as the case may be-and the
injection of money has been welcomed by
both the CBI and TUC.

HOME COMPUTERS
One area where the microprocessor

has found a ready market is in the home
computer and now that a significant num-
ber of systems and peripherals are
available we are taking another in-depth
look at the subject. The interest being
shown in the P.E. VDU System
(published recently) and the P.E.
Microprinter shows a demand for

peripherals at the right price and both
these projects meet that need admirably.
We hope to bring you more projects like
these in future. We are now finding a
number of hobbyists and engineers that
did not follow the microprocessor teach -
ins the first time around and it is our n-
tention to publish a simple micro-
processor system and describe the fir-st
steps in programming in the near future.
So all those that want to learn the subject,
and it appears to be of growing impor-
tance in many areas, watch out for
further announcements.

DON'T MISS OUT
Whilst looking at forthcoming sub-

jects, we would urge you not to miss any
issues and one way of ensuring your copy
is to place a regular order with your
newsagent. Often we find readers unable
to get copies because of heavy demand
and since our next issue will carry a 108 -
page Tandy catalogue (U.K. mainland
sales only) and subsequent issues another
catalogue and a free gift worth at least £1,
demand is likely to be extra heavy-you
have been warned.

Mike Kenward

EDITOR
Mike Kenward

Gordon Godbold ASSISTANT EDITOR

Mike Abbott TECHNICAL EDITOR

Alan Turpin PRODUCTION EDITOR

David Shortland TECH. SUB EDITOR

Jack Pountney

Keith Woodruff

John Pickering

ART EDITOR

ASSISTANT ART EDITOR

SEN. TECH. ILLUSTRATOR

Isabelle Greenaway TECH. ILLUSTRATOR

Judith Kerley SECRETARY

ADVERTISEMENT MANAGER D. W. B. Tilleard

SECRETARY Christine Pocknell

REPRESENTATIVE Peter Mew 01-261 6819
CLASSIFIED MANAGER Colin Brown 01-261 5762

01-261 6676

Editorial Offices:
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:
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, IPC
Magazines Ltd., Lavington House, 25
Lavington Street, London SE1 OPP, at 75p
each including Inland/Overseas p&p.

Binders
Binders for PE are available from the same
address as back numbers at £2.85 each to
UK addresses, £3.45 overseas, 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 R H16 3D1-1.

Cheques and postal orders should be made
payable to IPC Magazines Limited.
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By MICHAEL TOOLEY B. A.

and DAVID WHITFIELD B.A.

PULSE
GENERATOR

ELECTRONICS is a subject which is largely concerned with
the generation and processing of a wide variety of elec-

trical signals. While sine waves are still the most commonly
generated waveforms, pulse waveforms are continuing to
find ever -widening applications in communications and
digital systems. The advent of cheap, readily available digital
integrated circuits has brought with it the need for suitable
test equipment which will allow the constructor to
troubleshoot such digital systems under known conditions.
This logic pulse generator is capable of providing waveforms
of known characteristics over a wide range of frequencies
and pulse widths and has the ability to slow down the opera-
tion of circuits to sub -Hertz frequencies to allow tests to be
done at speeds low enough to enable functions to be verified
with a conventional multimeter.

This instrument also features independent control over
both pulse width and pulse frequency.

CIRCUIT DESCRIPTION
The wave generation system used in the pulse generator

features an astable multivibrator to control the pulse repeti-
tion frequency and a monostable to determine the output
pulse width. The complete circuit diagram of the pulse
generator is shown in Fig. 1.

The control circuit uses a 555 timer (IC1), to produce a
wavetrain of the required pulse repetition frequency. The
actual frequency is determined by the values of the fixed
resistors, Rl/R2, the setting of the potentiometer, VR1, and
the value of capacitor selected, C3 to C8. The resistors set
the ratio of the maximum -to -minimum frequency coverage
in the ranges, while the capacitor selected determines the
actual frequency coverage. The circuit allows modest values
of timing components to be used in generating very low fre-
quency signals, without requiring values for the higher
ranges which are so low as to make stray capacitances un-
duly significant. The performance of the astable is indepen-
dent of supply voltage fluctuations and the output is a stable
wavetrain with a well-defined repetition rate and an arbitrary
pulse width.

The monostable circuit (IC2) uses a 74121 to set the out-
put pulse width. The astable output drives the monostable
active -high input, the active -low inputs being disabled. This
configuration causes an output pulse to be produced each
time a low -to -high transistion occurs at the input. The width
of the pulse produced is determined by the timing compo-
nents, VR2, R5 and C11 to C17. The circuit thus produces
two complementary outputs whose repetition frequency is
set by the astable and whose pulse width is set by the timing
components of IC2. A single -shot facility is provided by
using S3, to disable the output of the astable. The momen-
tary switch action may then be used to generate a trigger
pulse for the monostable whenever an output pulse is
required.

The two monostable outputs are used directly to provide
the normal and inverted TTL output signals. Each output will
drive up to 10 normalised TTL loads. In addition, the inverted
TTL output is used to produce the 0-10 volt variable output.
The level translator, TR1, produces 180 degrees of phase
shift and drives the emitter follower, TR2. The output signal
is taken from a variable tapping on the emitter load
resistance, VR3. The Zener diode, D1, serves to set the max-
imum output level and stabilise the collector potential of
TR2.

Some typical operational waveforms are illustrated in the
oscillograms in (Fig. 2, 3 and 4).

Hz
INVERT EARTH NORMAL

0
111111r -

WIDTH

RANGE VARIABLE

100p lm

PEP.
SAW
S,'SHOT

Front panel annotation
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Fig. 1 Complete circuit diagram of the Pulse Generator

Fig. 2 Upper trace-Non inverted TTL output (1C2 pin 6)
Lower trace-Output from the astable (IC1 pin 3)
Oscilloscope setting 11.1s/cm and 2V/cm

Fig. 3 Upper trace-Non inverted TTL output (IC2 pin 6)
Lower trace-Inverted TTL output (1C2 pin 1)
Oscilloscope setting 10µs/cm and 2V/cm.
Generator set to 10kHz

Pulse

R6 R8
10k 10k

TR1
2N 3904

R7
4k7

11"01
BZY88C10

SK1

°NORMAL
SK2
()EARTH

SK3
01 NVEPT

+12V

5K4

1k OUTPUT

0

0

Fig. 4 Upper trace-Non inverted TTL output (IC2 pin 6)
Lower trace-Inverted TTL output (1C2 pin 1)
Oscilloscope setting 10µs/cm and 2V/cm (10:1 pulse
at 10kHz)

WAVEFORM MONITORING CIRCUIT
When using any form of pulse generator featuring

independent control over both pulse width and repetition
frequency, it is usually possible to select combination's
which, between them, represent an unrealistic waveform. In
practical terms this means that, whatever the front panel
controls may say, it is impossible to repeat a 1 ms pulse at a
frequency greater than 1 kHz. Indeed, in order to produce a
square wave at 1 kHz, a pulse width of 5001.is is required. In
practical situations it was therefore felt that some form of
advance warning of this condition would be a useful remin-
der to the user of the instrument, especially if it could Le
incorporated with little additional circuitry.

The circuit of Fig. 5 illuminates the I.e.d. when the duly
cycle (the proportion of the cycle during which the normal
output is "high") exceeds 50 per cent, a mark space ratio of
1:1. Thus, for a pulse repetition frequency of 1 kHz, the I.e.d.
will be illuminated when the pulse width exceeds 500µ3.
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SPECIFICATION

OUTPUTS

Non -inverted TTL

Inverted TTL

High level output

RANGES

Pulse frequency
0.1Hz-1Hz
1Hz-10Hz
10Hz-100Hz
100Hz-1kHz
1kHz-10kHz
10kHz-100kHz

Output impedance thigh"' level)
=70 ohms
Output impedance ("low" level)
= 12 ohms
Each output will drive up to 10
normalised TTL loads, i.e. sink up
to 16mA ("low") or source up
to 400µA ("high").
Rise and fall times better than
1 Ons unloaded.
Output impedance 41 kilohms
Output continuously variable from
0 to 10V peak.

Pulse width
10Ons-2µs
1µs -20µs
101.ts-200µs
100µs-2 ms
lms-20ms
10ms-200ms
100ms-2s

All ranges overlap by approximately 15 per cent of the
maximum nominal range value at either end of the range
in order to ensure both total coverage and simplicity
of use.

The operational amplifier, IC3, acts as a low pass filter and
comparator. The integrating components, R10 and C18, set
the time constant of the filter and the mean level of the out-
put from IC2 is compared with the potential at the junction

/Ir +12V

INVERTED R10

TTL 01P 220k

lEA 171

R11
2k2

3

R12
2k2

1C3
741

7

4

C18

IF
100n

R13
220

04
TIL 209

+5V

OV

Fig. 5 Circuit diagram to illuminate the duty cycle I.e.d.
when an unrealistic waveform has been selected

of R11 and R12. When the mean signal level exceeds this
potential, the I.e.d. is illuminated. Making the values of R11
and R12 equal causes the I.e.d. to be illuminated at a duty
cycle of 50 per cent. At very low frequencies the I.e.d.
provides a direct visual indication of the waveform duty
cycle.

POWER SUPPLY
The circuit of Fig. 6 provides the necessary supply

voltages for operating the pulse generator from the mains

supply. A centre -tapped transformer (T1), is used with a full -
wave rectifier, D2 and D3, to build up a d.c. voltage across
the reservoir capacitor, C19. This voltage is used directly to

F54a 51
250mAL 0-o

S4b
N 0-o

D2

Fig. 6 Circuit diagram of the p.s.u.

provide the supply for the operational amplifier, IC3, and the
variable -output buffer amplifier stages.

An integrated circuit regulator (IC4), is used to provide the
5V supply for the logic circuits. The output voltage of the
regulator is set by the values of R14 and R15, with R16
selected to minimise temperature drift. The circuit has a line
regulation of 0- 5mV for a change of input voltage of 3V, and
a load regulation of 1 .5mV for a change in load current of
50mA. Frequency compensation is provided by C21.

For portable operation, the transformer and rectifier com-
ponents may be omitted, and the d.c. supply (in the range 12
to 18 volts) connected across the reservoir capacitor, C19.

CONSTRUCTION
The unit was constructed on a p.c.b. the layout of which is

shown in Fig. 7 with the component overlay shown in Fig. 8.
A careful check should be made that the semiconductors
and integrated circuits are correctly orientated. The use of

Fig. 7 P.c.b. layout for the Pulse Generator
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COMPONENTS . . .

Resistors

R1

R2, R16
R3
R4
R5
R6, R8
R7, R15
R9
R10

680
1k5 (2 off)
1k
22k
1k2
10k (2 off)
4k7 (2 off)
100
220k

R11,R12,R14 2k2 (3 off)
R13 220
All resistors }W 5% carbon

Capacitors

C1

C2, C10, C14, C18
C3
C4
C5
C6
C7
C8
C9, C15
C11
C12
C13
C16
C17, C21
C19
C20

47p elect
100n (4 off)
3n polystyrene
33n polystyrene
330n
3µ3 elect
33µ elect
330p. elect
10n (2 off)
1001110V elect
10p elect
1p elect
1 n polystyrene
100p polystyrene
470p 25V elect
10p 16V elect

Potentiometers

VR1
VR2
VR3

Switches

S1
S2
S3

Semiconductors

D1
D2, D3
D4
TR1 TR2
IC1
IC2
IC3
IC4

Miscellaneous

47k log
22k lin.
1k lin. with d.p.s.t. switch

Rotary switch 2 pole 6 way
Rotary switch 1 pole 12 way
Sub min toggle switch, single pole
c/o centre off, biased one way

BZY88 Cl OV 400mW Zener
1N4001(2 off)
TIL209 I.e.d.
2N3904 (2 off)
NE555
SN74121P
741P
pA723C

T1 12-0-12V 50mA transformer
FS1 250mA
SK1 B.N.C. round socket
SK2, 3, 4 RS type 444-703
Control knobs
Case

r

V R 3 4-41
S 2 4-.-4

C11/17 4-----41*-0
13 4 4-0 ??.

+3 V T 0 4 Ye
VR1/VR2

V R 3 4----"111\9_,1

S K 2 4-41
S K 3 4-----

S 3 4--
S K I

VR2 4--4

S I 4* -111
S 3 4----1111

V R 1

C 3 -8

5 3 4-----4/

O

4V

;; 4
a

0-0
46. -

0 ,^=11

1K. F S1

11P. S 4 b

EARTH

Fig. 8 Component overlay for p.c.b.

integrated circuit holders is also recommended.
The pulse generator is housed in a small aluminium case

fitted with a detachable cover. The mains transformer is
secured to the printed circuit board using two 4BA nuts and
bolts and the board itself is supported by means of two
pillars attached to the base of the case. Interconnecting

RI3 L N TR2 R5
EMITTER

I 1

PIN 3
FSI

R3

IC2 IC2 +5V 1 2 OV OV ICI IC2
PIN 11 PIN 10 PIN 6 PING PINI

Fig. 9 Wiring diagram for front panel

TI

wires, from the printed circuit board to the front panel,
should be kept as short and as neat as possible. The use of
colour coded wires is recommended as this further simplifies
construction. The layout of the front panel is shown in the
photograph with the corresponding internal wiring shown in
Fig. 9. Capacitors C3 to C8 and C11 to C17 are mounted
directly on S1 and S2 respectively. The common connection
in each case consisting of a short length of 18 s.w.g. tinned
copper wire formed into a circle of approximate diameter
22mm. The resulting capacitor assembly being ser-
supporting.

The front panel should be labelled using dry transfers and
then given a light coating of clear protective lacquer.
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THIS environmental thermometer which is capable of
measuring temperatures from -15°C to 50°C uses a

moving coil meter that can be switched over three ranges
(-15°C to 10°C, 5°C to 30°C, 25°C to 50°C) to display the
temperature reading.

The thermometer is easy to calibrate since the zero
setting and range controls are independent of each other.
This means that once the range is set for one scale, only one
calibration point is required for each of the other ranges.

DESIGN CONSIDERATIONS
One of the problems to overcome when designing stable

electronic circuits is the unwanted effect that changes in
temperature have on the characteristics of the semiconduc-
tors being used. This effect is exploited in the thermistor
although this is an unsuitable device for an electronic ther-
mometer since the marked non -linearity of its resistance/
temperature characteristics needs to be compensated for
before a linear display on a meter can be obtained.

Since an ordinary silicon transistor is temperature
sensitive, with the forward voltage drop of the pn junction
varying linearly with the temperature (provided the current
flowing through this semiconductor junction is maintained
constant) it is ideal for use in a thermometer probe.

All three elements of the thermometer have linear charac-
teristics, the pn junction temperature sensor produces a
voltage which is directly proportional to temperature, the
voltage amplifier has a linear transfer characteristic and the
display element produces a visual reading which is propor-
tional to the voltage fed to it from the amplifier.

CIRCUIT DESCRIPTION
The complete circuit diagram of the Environmental Ther-

mometer is shown in Fig. 1. There are two main aspects of

this circuit. One is the constant current generator provided
by IC2a and the other is the highly stabilised power supply
provided by IC1. Once the latter is achieved, the former is
automatically obtained. An integrated circuit regulator, IC1,
is used for obtaining a split voltage stabilised supply for the
operational amplifiers, IC2a and IC2b. The regulator i.c. is
wired up to give a ±7V dual supply from a single ended input
voltage in the range 18V to 27V. The current drawn by the
circuit is only a few milliamps which the regulator can supply
without the need for current buffer transistors. Thus two or
three small PP3 batteries connected in series can operate
the circuit for long periods. The advantage of relying on the
internal reference diodes in the regulator i.c. is that they are
internally temperature compensated.

The transducer pn junction (D3) may either be a silicon
diode or the base -emitter junction of a silicon transistor. In
the prototype probe a plastic packaged ZTX300 transistor
was used to good effect since it is both small and resistant
to the corrosive effects of any liquids into which it might be
immersed.

In order to keep circuit interconnections as simple as
possible, a dual op amp integrated circuit was used for IC2.
Op amp IC2a is wired as a constant current generator with
its non -inverting input placed at ground potential through
R6. Due to the high gain of the op amp, the output voltage
always moves sufficiently positive to maintain the inverting
input at ground voltage as well. Thus the current through R5
is set at about 7V/120k or 60µA by the ground to -ve rail
stabilised voltage. Since the current into pin 1 of the op amp
is very small and can be neglected, all the constant current
which flows through the pn junction is small enough not to
cause self -heating of the junction.

The second op amp IC2b offsets the diode voltage to
whatever range is selected and the second provides
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Fig. 1. Complete circuit diagram of the Environmental Thermometer

amplification of this voltage so that a deflection on the mov-
ing coil meter can be obtained. The offset is provided by the
setting of the variable resistors VR1, VR2 and VR3 to give
the three ranges as previously specified, and variable resistor
VR4 sets the gain of the circuit to give the span of 25°C
chosen for each range. The voltage gain is the ratio of VR4
to R7. Since the change of input voltage produced by the
required range of 25°C is 25 x 2.2mV or 55mV, to produce
an output voltage change of 2V requires a gain of 2V/55mV
or about 37. This value of gain is within the ratio of 500k
(max value of VR4) to R7, (i.e. 50.) Note that since the
forward voltage across D3 falls with rising temperature,
IC2b is connected as an inverting amplifier. The value of the
series resistor R10 is chosen so that, with a maximum out-
put at pin 10 of the op amp (i.e. 2V), only enough voltage is
applied across the meter to produce full scale deflection. As
the resistance and the full scale deflection current of the
meter is known it is possible to work out the value of R10
using the equation

R10 = (2/1) - Rm (kW
where I is the f.s.d. current for the meter in milliamps and
Rm is its resistance in ohms. The value of Rm can usually be

Internal layout of the Environmental Thermometer

47 ZiN04148

1k2

1 N04 21 4 8 MEI

1C1. 60723
1C2. 747

IEA141

neglected since it is small and the approximation R 10 = (2/I)
ki/ can be used. Note that the gain of the amplifier IC2b can
be adjusted, so that the value of R 10 is by no means critical.
However, to avoid the possibility of saturating the amplifier,
the maximum output voltage should be measured with a
voltmeter so that it is in the range 2 to 4V.

Switch S1 is a three -pole four-way rotary switch wired so
that one position is off and the other three positions select
one of the three range resistors VR1, VR2 or VR3. Should
more ranges be required this switch can be changed to a
two -pole six -way version to accommodate two extra ranges
(e.g. 45°C to 70°C and 65°C to 90°C).

Incidentally, if the current driving the meter is different
from the setting of the range switch the movement of the
meter could be damaged. Therefore, diodes D1 and D2 are
connected back to back across the meter to provide protec-
tion (since the diodes only conduct when the full scale
deflection voltage across the meter rises above 0.6V). Most
meters will tolerate two or three times their f.s.d current.

CONSTRUCTION
As Fig. 2 shows, all the components can be mounted on a

piece of 0.1in. matrix Veroboard. Check that solder does not
bridge between the tracks unintentionally and that the tracks
are drilled cleanly at the points indicated. Use holders for the
i.c.s since this will make replacement of faulty devices
easier, and then check the layout carefully against the circuit
diagram.

External connections are required to the switch S1, the
meter, the sensor and the batteries. Note that in order to
keep the wiring neat, the two common leads to the batteries
are connected together via a spare track on the board. A
miniature jack socket was used in the prototype for con-
necting the pn junction sensor to the circuit.

An aluminium battery clamp is used to hold the PP3 bat-
teries firmly in the case. Once the Veroboard has been fitted
to the base of the case and the leads taken to the switch and
the meter, four small holes should be drilled carefully
through the side of the box so that a screwdriver can reach
the variable resistors VR1, VR2, VR3 and VR4 to set the
gain and the zero offset of the ranges.
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C
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Si ICOMM ON) Fig -. 2. Veroboard layout for the
Environmental Thermometer

THE SENSOR
Carefully remove the collector lead from the ZTX300 tran-

sistor. Flexible insulated wire should be soldered to the base
and emitter leads using sleeving to ensure that they cannot
be shorted together. The wires should be passed down the
body of a felt pen so that the transistor sits firmly in place at
one end. The transistor should be sealed in place using
Araldite to ensure that no water or other liquids can
penetrate the probe.

COMPONENTS . . .

Resistors
R1

R2
R3, R4
R5, R6
R7 10k
R8, R9 47k (2 off)
R10 1k2
All 4-W 10% carbon

2k2
33
5k6 (2 off)
120k (2 off)

Potentiometers
VR1, VR2, VR3 100k 20 turn preset (3 off)
VR4 500k 20 turn preset

Capacitors
Cl
C2

47p.
100p

Semiconductors
D1, D2 1N4148 (2 off)
D3 ZTX300
IC1 µA 723
IC2 747

Miscellaneous
S1

SK1
PL1
ME1
B1
Battery clips
Case
Veroboard

3 pole 4 way rotary switch
Min jack socket
Min jack plug
1 mA meter
PP3 battery (2 off)
(2 off)
100 x 120 x 40mm

R

VR4

MEI

- BASE

D3
(PROBE I

111010. EMITTER

CALIBRATION
This is fairly straightforward since the range and offset

adjustments are independent of each other. The top range
(25°C to 50°C) is best set first using two cups of water at
these two temperatures. A helper is needed here to ensure
that these two quantities of water are well stirred and with
occasional topping up, are maintained at these tem-
peratures. An accurate (+05°C) thermometer should be
used. With the sensor at 25°C adjust VR 1 to bring the meter
to the (25°C) mark on the scale.

With the sensor at 50°C adjust VR4 to bring the reading
to the upper end of the scale. Repeat these two adjustments
until the needle swings between the upper and lower scale
markings. The range is now set at 25°C and the lower point
of one scale determined. Now switch the thermometer to
the next lower scale (5°C to 30°C) and put the probe in the
25°C water. Adjust VR4 until the scale reading is 25°C
which is four fifths of f.s.d. on the meter. This range is now
set up, since the gain of the amplifier has already been
determined in the first calibration, so that the lower end of
this second scale corresponds to 5°C. Finally, for the lowest
scale, stir some crushed ice in water and wait for the tem-
perature to fall to 0°C. Adjust VR3 so that the needle
reaches two fifths of f.s.d. The lower point of -15°C could
be reached during a very cold spell in this country but check
your deep freeze on this scale for starters.

SCALE READINGS
It should be obvious from the foregoing that the range

chosen for the meter is entirely your own choice, subject to
the gain of the op amp being sufficiently high. For example a
range of 5°C not 25°C would require a gain of 5 x 37 or
about 200. Since the maximum gain with the components
shown in the circuit is about 50, four times this gain requires
VR4 to have a value of about 2 megohms. To a large extent
the range chosen is determined by the graduations on the
meter (25 divisions in steps of 5 for the meter was used in
the prototype.)

IMPROVED STABILITY
If greater stability against ambient temperature changes is

required 748 op amps can be used in place of the 741's
specified. However, these op amps require external fre-
quency compensation by the connection of a 100p capacitor
between pins 1 and 8. Otherwise the component values
remain the same as in the circuit described.
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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.

by
Alan
Turpin

LOGIC ANALYSIS TEST KITS
The 20 page professional products

catalogue of Continental Specialties Corpora-
tion (CSC) has specifications on their follow-
ing products: 550MHz Counter, 100MHz
Counter, 5 OMHz Counter, 500MHz
Prescaler; Function Generator, Pulse
Generator; Digital Pulser, Logic Monitors,
Logic Probes, Logical Analysis Test Kits;
Breadboarding Equipment-Quick Test
Sockets and Bus Strips, "Experimentor"
Sockets and Bus Strips, Proto-Boards,
Powered Proto-Boards, and i.c. Test Clips.

The Logical Analysis Test Kits comprise a
Logic Probe, Digital Pulser, Logic Monitor,
Probe Tips, Leads and Adapters, Manuals
and Application Guides, all in rugged custom
moulded cases. The kits are £127 and £143
plus VAT.

Catalogue, price list, order form from CSC
UK Ltd, Shire Hill Ind. Est., Saffron Walden,
Essex CBI 1 3AQ (0799 21682).

and
David

Shortland

LOGIC INTERPRETER
Introduced by the United States manu-

facturer Kurz-Kasch Inc. the L1-1000 Logic
Interpreter automatically displays static and
dynamic states of digital i.c.s in circuit. Logic
high, low and transitions are accurate to plus
or minus five per cent. All logic levels are
current is drawn from the board under test as
a fully isolated, regulated power supply
accompanies the interpreter.

Singer Products are the exclusive export
representatives of Kurz-Kasch and further in-
formation can be obtained from-Gil
Williams, Electronic Division, Singer Products
Company Inc., One World Trade Center,
Suite 2365, New York, N.Y. 10048.

DIGITAL PHOTO TACHOMETER
From Power Instruments of the USA is a

touchless, digital photo tachometer, for
measuring the r.p.m. of rotating objects from
distances of between and 30in.

A piece of reflective tape is fixed on the sur-
face of an object, and when the object is
rotated a beam of light from the probe is
focused on the tape path. A "target eye" lights
up on the tachometer, showing when contact
is made, and an r.p.m. readout is given on five
gin I.e.d.s. A memory holds the reading
indefinitely.

Being touchless, the tachometer can be used
in places awkward to reach, and there is a
24in cord attached to the probe. The readout
is quartz crystal controlled, with an accuracy
of ± 1 digit up to 0.03 per cent. There is direct
reading up to 30,000 r.p.m.

Powered by ordinary batteries, the model
1891 is provided with an aluminium carrying
case, reflective tape and other accessories. It
measures 8÷in x 4iin x 2in and weighs l+lbs.

Optional extra accessories include measur-
ing wheels, hand-held or permanent surface
mounted to measure linear speed.

Price is £155, plus VAT and carriage, and
it is available from the sole UK importers,
Electronic Brokers Ltd, 49/53 Pancras Road,
London NW I 2QB (01-837 7781).

Price of the KIM 1 single board
microcomputer was reduced to £99.95
+VAT in December. Full details from
GR Electronics Ltd., Fairoak House,
Church Road, Newport, Gwent.
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PRINTOUT CALCULATOR
A new hand-held calculator incorporating

its own thermal printer has been introduced by
Texas Instruments.

The TI -5025 operates from a rechargeable
battery and has a large vacuum fluorescent
display which can be used without the printer
to conserve paper.

Functions provided are addition, subtrac-
tion, multiplication and division-plus percen-
tage key and a 4 -key memory.

It operates with the simple number -entry
system used with other hand-held calculators
in the Texas Instruments range.

The thermal printer is quiet in operation,
has few moving parts and requires no ribbons;
thermal -paper rolls are available in packs of
three.

The TI -5025 measures 6.7 x 3.4 x 1.8in
(170 x 86 x 46mm), and is supplied complete
with a charger/adaptor, thermal paper and
carrying case. VAT inclusive price is £64.95.

Details from Texas Instruments Limited,
European Consumer Division, Manton Lane,
Bedford, MK41 7PA.

CAR CLOCK
This car clock from Speedograph is connec-

ted through the ignition system and when the
ignition is off the l.e.d. display is also off, thus
preventing undue battery drain. The time
keeping circuit remains on. The readout which
automatically dims at night reads hours and
minutes with a flashing second indicator.

The unit can be mounted using either an ad-
justable bracket or a self adhesive pad both of
which are supplied.

The clock is priced at f27.55 plus VAT
and is available from many accessory shops.

A -TO -D CONVERTORS
National Semiconductor has added two

microprocessor -oriented analogue -to -digital
convertor devices to its product range.

Available in both a 31 digit version
designated ADC 3511, and in a 3+ digit ver-
sion designated ADC 3711, the new devices
are complementary CMOS circuits that
provide addressed binary coded decimal out-
put for digital systems.

Operating from a single isolated 5V supply,
the devices are designed to convert input
voltages from -2.00 to +2.00V. The sign of
the input voltage is automatically determined
and indicated on the sign output pin, and over-
flow is indicated by a Hex EEEE output
reading as well as by an overflow output pin.
Unipolar input voltages do not require the use
of isolated supplies.

The ADC 3511 and 3711 have their con-
version rates set by an internal oscillator
whose frequency may be determined by an ex-
ternal RC network, or can be driven from an
external frequency source. The timing of con-
versions may be controlled and monitored via
the Start Conversion input and Conversion
Complete output which have been included on
both devices.

STEREO MIXER
This portable four channel mic/line mixer

by Soundex Limited was designed for stereo
recording and features true PPM or VU
metering, stereo gain control for a crossed pair
of microphones and two "pan" controls for
two spot microphones.

*Of 4111. 1,*

.4)
Frequency' response is 20Hz to 20kHz,

signal to noise ratio is I 1db with 1800 from
150-600 ohm's.

Optional variations are internal
rechargeable cells, and XLR or jack connec-
tors.

For further information contact Tony
Barnes, Bulgin Electronics Soundex Limited,
Park Lane, Broxbourne, Hertfordshire ENIO
7NQ (099 24 64455).

ALL THE PROJECTS IN EPI
The Libraries and Arts Department of

North Tyneside Metropolitan Borough Coun-
cil have published an Electronics Projects In-
dex (EPI). This descriptive guide covers over
2,500 projects published by (in alphabetical
order) Electronics Today International,
Elektor, Everyday Electronics, Practical Elec-
tronics, Practical Wireless, Radio and Elec-
tronics Constructor, Television, and Wireless
World.

Most of the coverage is from January 72 to
December 77, and all amendments to October
78 are included. Price is £1.50 inc. p&p.
Postal Orders and cheques should be made
payable to North Tyneside M.B.C.

Copies of the index are available from: M.
L. Scaife, Central Library, Northumberland
Square, North Shields, Tyne & Wear
NE30 1QU. Enquiries (08945 82811).

FREQUENCY COUNTERS
Davis Electronics announce the introduc-

tion of their frequency counters. The basis of
the design is an LSI chip which is a seven
decade counter. This is extended to a full 8
digits by feeding the processed signal to a
single decade counter, that is then decoded
and fed to the least significant digit for display.
The LSI then counts, decodes and feeds the
digit drivers for the other seven digits. A
further chip performs the functions of Xtal os-
cillator, gating dividers and driver, multiplex-
ing signal generator, etc. Other discrete cir-
cuitry provides for signal conditioning, shap-
ing, amplification and protection.

A pre -scaler and amplifier provide facilities
for extending the 8 digit counter block to
600Mhz. This is switched in from the front
panel. Also provided is switching for gate time
and power. A "gate open" l.e.d. indicates
when the count is active. A special Xtal in a
proportionally controlled Xtal oven is also
available.

Full specification and prices from dis-
tributors Crael UK Ltd. 7 Hughendon Road,
Hastings, Sussex TN34 3TG. (0424 428131).

ARE YOU BEING CHARGED?
Coinciding with the change of name from

Ever Ready (Special Batteries) Limited, Berec
(Special Batteries) Limited introduce a range
of rechargeable batteries and chargers for the
consumer market.

equivalents of HP2, HP11, HP7 and PP3, and
three chargers, two for specific batteries and
one to take the three cylindrical batteries so
that it is possible to charge different sizes at
the same time. The chargers will recharge a
fully discharged battery in 14-16 hours.

We are sorry to have to report a
devastating fire at the Talk of The Town,
Cambridge, 16 businesses were affected in-
cluding that of Tempus. They are doing all
they can to continue their normal service but
apologise to anyone experiencing delay.
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VERO ON VIEW
In the interests of their products being in

first class condition when they reach the home
constructor, Vero are skin packaging
Veroboards, Veropins and other accessories.

The full range of newly designed packs can
be seen on floor standing displays which will
also contain a range of boxes. Component

Practical Electronics February 1979

shops with little floor space are offered a
simple wall stand with a limited range of Vero
products.

All this, at no extra cost, say Vero.

MEMORIES THAT LAST
The latest scientific calculator from Casio

has seven non-volatile memories which are
powered by separate batteries that can hold
stored figures when power is switched off-
overnight, or for days or weeks at a time, even
while exhausted main cells are being changed.

A powerful machine with 59 built-in func-
tions, the FX-360 also offers a choice of
power supplies: normal penlight batteries,
rechargeable NiCad power pack, or a.c. mains
via an adaptor.

Calculation capacity is 10 digits, plus two
in the exponent. Trig functions and their in-
verses are handled in three types of measure,
in degrees, radians or gradient. Statistical
scope includes standard deviations, linear
regression, or fitting logarithmic curves, ex-
ponential curves or power curves.

All the usual log, trig and hyberbolic func-
tions are provided, plus permutations/com-
binations, rectangular/polar conversion, and
factorials. The unit also handles fractions and
many types of problems involving percen-
tages. It copes with parentheses up to eight
levels, and features a random number
generator.

There is one independent accumulating
memory plus six constant memories. Their
contents are fully protected by two silver oxide
batteries when main power is switched off.

The recommended retail price of the FX -
360 is £59.95 including VAT. For further in-
formation contact Casio Electronics Co Ltd,
28 Scrutton Street, London EC2A 4TY.

Avoid a break in
the middle
Make sure you get every issue when you're fol-
lowing projects in PRACTICAL ELECTRONICS
Use this order form for a year's supply to be
posted to you.
ANNUAL SUBSCRIPTION RATES (including
postage and packing) inland and overseas
£10.60.

PRACTICAL
ORDERURFTITRIsIVNELECTRONICS

Please send me Practical Electronics each month for one year. I enclose
a Sterling cheque/international money order for (amount).

NAME Mr/Mrs/Miss

ADDRESS

POSTCODE

PLEASE USE BLOCK LETTERS

Make your crossed cheque/MO payable to: IPC Magazines Ltd., and post to: Practical
Electronics. Room 2613, King's Reach Tower, Stamford Street, London SE1 9LS.
Practical Electronics is published in England by IPC Magazines Ltd. Regd. No. 53626. Regd. Office: King's
Reach Tower, Stamford Street, London, SE1 9LS. A subsidiary of Reed International Ltd.
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FROM their barely noticed beginnings in the early
seventies, microprocessors have mushroomed to

become the number -one talking point among engineers and
hobbyists alike. Industry is rapidly awakening to their power
and capabilities, and many professional engineers are
engaged in an undignified scramble to become conversant
with this at first alien new technology. Meanwhile, most
electronic hobbyists have been waiting on the sidelines for a
convincing demonstration of how micros can help them;
only a few have actually taken the plunge and built one of
the simple "evaluation -card" systems which can be
programmed in machine code.

Anyone who has purchased an evaluation card has
probably learnt a great deal about microprocessors, but
many will be disappointed by the problems involved in
getting their system to do anything really useful. Persuading
a micro to perform the functions of an ordinary calculator, for
example, could take weeks of programming effort. A great
chance to learn about computer arithmetic perhaps, but not
really very practical. Using the microprocessor to replace
random logic, to act as the controller of a domestic heating
system for example, can, and is, being achieved with small
evaluation cards. But how many hobbyists want to build
logic systems of such complexity that the microprocessor
becomes a viable alternative to say TTL or CMOS? Not very
many.

ENTER THE HOME -COMPUTER
Paradoxically, the microprocessor is about to take the

hobby market by storm, but it's not really the electronic
hobbyist who is the main target. Armed with a high level
language interpreter, surrounded by semiconductor memory,
a typewriter keyboard and a television display unit, the
microprocessor now forms the heart of a general purpose
computer system which can be sold not only to electronic

The PET home computer together with its printer and
second "external" cassette recorder

PART ONE R.W.COLES

The Micros Z80 based system

enthusiasts, but to anyone who is prepared to spend a few
days learning the rudiments of BASIC language. The home -
computer has arrived!

Already small-business men, doctors, dentists, and hotel
owners, computer programmers and of course, electronics
enthusiasts, are rushing to buy one of the few systems
already on the market, even though a home -computer
system worth the name will cost £500 or more!

Five hundred pounds may seem like a great deal of
money, but thanks to the microprocessor, you will get a
computer which would have cost £10,000 and filled a fair
sized room, ten years ago.

Not surprisingly, the home -computer concept originated
in the United States, and its proliferation there has been
extremely rapid, catching even the manufacturers off guard
to begin with. In the United Kingdom, economic constraints
will probably result in a slower build up, but already that
build up has begun!

WHAT IS A HOME -COMPUTER?
A home -computer (also called micro -computer or

personal -computer) has no universally accepted definition.
Some manufacturers may wish you to believe that their
small machine -code micro with a hexadecimal keyboard is a
home computer, when in my view it certainly is not. I have
also heard of avant garde computer hobbyists with old IBM
systems installed in their garage, and this too falls outside
my definition, which is as follows:

A home -computer is a small, low cost, general purpose
digital computing system which uses an LSI microprocessor
chip as its CPU (Central Processor Unit) and which is
capable of storing and executing programs written in a high
level language such as BASIC or PASCAL.

To get a clearer idea of what I mean, let's take as an
example one of the more popular home -computers currently
available, the Commodore PET (left). As you can see, the
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The Tandy TRS 80 which is supplied complete with a video
monitor, mains transformer and cassette recorder

PET is a fully integrated system which requires only a mains
socket for instant use. Inputs are entered via a typewriter
style keyboard, and outputs are displayed on a built-in 9in
CRT screen which is arranged as 25 lines of 40 characters
each. To the left of the keyboard is a built-in cassette
recorder.

Using standard audio cassettes, programs or data entered
via the keyboard may be recorded for later use, and
commercial software such as business programs or games
can be entered in cassette form without recourse to any
tedious typing. Inside PET there lives a 6500 8 bit
microprocessor surrounded by 8K bytes of RAM, 14K bytes
of ROM, cassette, keyboard, and screen interface logic, and
a bidirectional input/output port which can be used for a
variety of external peripherals. The 8K of RAM forms a read/
write memory area into which programs or data may be
entered from the keyboard or cassette. Data is retained by
this memory only while the power is "ON" of course, so it is
normal for PET users to save any useful RAM data as a
cassette tape data -file before the end of a programming
session. The 14K of ROM appears to the microprocessor
very much like the RAM, but in this case programs are
stored in the mask programmed ROM chips during
manufacture, programs which cannot be lost or modified
and which form the all important firmware operating system
and BASIC language interpreter. Putting all the system
software in ROM is a technique pioneered by the PET and it
confers several advantages over other - machines which

The Research Machines 380Z system

The Apple II system

require these facilities to
cassette or paper tape:
(1) ROM is cheaper than RAM. This means the

economics are better because RAM is traded for
ROM.

(2) No load -delay is incurred while cassettes or paper
tape are read.

(3) The software is more reliable because ROMs,
unlike cassette tapes, do not wear out. The main
disadvantage is, of course, that you are stuck with
the BASIC language which PET is born with, and if
your fancy should later turn to PASCAL or
Assembly language, there is not much you can do!

be loaded into RAM from a

WHAT DO THEY DO?
The PET then, is a typical home -computer, but there are

many variations on the theme. Some home computers
require a separate VDU and keyboard but display their
outputs on an ordinary television via a UHF modulator; some
provide a graphics, or picture -forming facility; still others
have full -colour graphics, and so on. If there is one thing that
they all have in common, it is their ability to run programs
written in a high level language, usually BASIC.

BASIC
BASIC (Beginners All Purpose Symbolic Instruction Code)

has been around for a long time and was originally
conceived as an aid to teaching computer science and

The Nascom I is supplied in kit form and requires a power
supply and VDU for operation
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programming subjects. BASIC is an interpretive language,
unlike for example FORTRAN which is compiled. Next
month we will be examining home computer software in
more detail and the distinction between interpreters and
compilers will be discussed. For the moment all you need to
remember is that interpretive languages are very easy to
use, but quite slow in operation. In computer science terms
this makes BASIC a less "powerful" language than say
FORTRAN, but this is perhaps misleading because BASIC
contains all the math, trig, and data handling functions you
are likely to need, and most versions provide an arithmetic
precision which is as good as, or better than, your trusty
pocket calculator. For most home computer applications, the

hihff

S100 Bus board
slowness of BASIC programs is no real disadvantage, and
anyway entering and debugging programs is actually much
faster with BASIC because there is no wait while a compiler
is used to process the newly entered program.

If you know anything at all about microprocessors and
their instruction sets, just spend a few seconds considering
the problem of producing a machine code program which
will accept keyboard inputs, carry out decimal division, and
print an answer. The keyboard input routine alone might take
as many as 100 program lines, depending on the hardware,
and a similar number might be needed to control a VDU or
printer. The decimal arithmetic routine could be very tricky
indeed and may need as many as 500 lines of code!

S100 Bus board
Now see how easy it is in BASIC. All you need to type in

order to load the program is:
10 INPUT A, B
20 PRINT A/B
30 END

and to set it running you type:
RUN

followed by a pair of decimal numbers in response to the ?
prompts printed by BASIC. Improving this simple program is
easy. Adding another line:

5 PRINT "ENTER TWO DECIMAL NUMBERS A, B"
provides a better prompt, and changing line 20 to:

20 PRINT "A/B = "; A/B

gives an answer which is self explanatory. Changing line 30
to:

30 GOTO 5
removes the need to type RUN for each new pair of
numbers, and of course, other enhancements can be added
just as easily!

TRANSPARENT
In home -computers then, the microprocessor chip

together with its registers and instruction set is more or less
transparent to the programmer. I say "more or less" because
most home computers will allow you to dabble in machine
language programming if you really must, and in fact this
facility is very useful for anyone who wishes to hook their
computer up to gadgets in the outside world, as many
electronics hobbyists undoubtedly will.

Using a high level language, doing useful or entertaining
things with a microprocessor is easy. Within a few hours of
picking up a BASIC manual, you will be able to write small
programs which sort lists of numbers into ascending or
descending order, write amusing messages on the VDU, or
calculate the surface area of a sphere given its diameter.
After a few weeks of practice you will be writing programs
which plot graphs or balance the household accounts or play
games such as NIM with you. If your home computer has an
interface port or ports, you will be able to attach all sorts of

A Universal S100 prototyping board designed by Vero
Electronics for breadboarding microprocessor systems

external hardware to your system and control it via a

program. In most cases you can still use BASIC to talk to
your hardware. Home computer BASIC interpreters often
have facilities to link you with peripherals, either by direct
reference to memory locations using instructions such as
PEEK and POKE, or by the ability to call complete machine
code subroutines which you can write yourself.

S100 BUS SYSTEM
Home -computers of the sort typified by PET are certainly

the cheapest way into computing. You can learn and enjoy
BASIC programming, make your system work for a living,
and perhaps even connect it up to some of your own
hardware. Unfortunately, there is a snag After a few months
or years, many users will want to squeeze more from their
system than it can easily provide. At this point many people
will wish that their system was a little more flexible and
expandable, and this is where an extra investment at the
start could pay dividends.

For a few hundred pounds more, it is possible to buy a
home computer based on the S100 bus which will allow the
later addition of all sorts of extra hardware and software so
that one need never feel cramped. The S100 bus was
actually introduced by the very first home -computer, the
MITS Altair 8800 which appeared way back in 1975. Since
then, many other home -computer designs have been
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introduced which use the S100 bus, and many firms (well
over 100, world-wide) manufacture circuit boards using the
S100 format. The S100 bus was designed around the 8080
microprocessor chip, but since its introduction several other
microprocessors, including the Z80, the 6800 and the 6500
have been built into S100 systems. In addition to
microprocessor CPU cards, it is also possible to buy a
bewildering variety of static and dynamic read/write memory
cards, serial and parallel interface cards, floppy disc
controller cards, cassette interface cards, logic analyser
cards, PROM programmer cards, floating point arithmetic
cards, and even speech recogniser and synthesiser cards!

I am sure from the foregoing, you will agree that the S100
bus makes for a versatile home -computer, but what is the
bus and why is it so versatile?

BUS ORGANISED
Many large computers are "bus organised" which means

that all circuit cards connect to a comprehensive back -plane
where all signal paths are common to each card. This means,

pin 1

pin 2

pin 3
pin 4
pin 5

pin 6
pin 7

pin 8
pin 9
pin 10
pin 11
pin 12
pin 13
pin 14
pin 15
pin 16
pin 17
pin 18
pin 19
pin 20
pin 21
pin 22
pin 23
pin 24
pin 25
pin 26
pin 27
pin 28
pin 29
pin 30
pin 31
pin 32
pin 33
pin 34
pin 35
pin 36
pin 37
pin 38
pin 39
pin 40
pin 41
pin 42
pin 43
pin 44
pin 45
pin 46
pin 47
pin 48
pin 49
pin 50

Fig. 1.1. The S100 Bus connections

+8 Volts
+16 Volts
XRDY
V10
V11
V12
V13
V14
V15
V16
V17

STATUS DSBL
C/C DSBL
UNPROTECT
SS
ADDR DSBL
DO DSBL
02
0,
PHLDA
PWAIT
PINTE
A5
A4
A3
Al 5
Al2
A9
DO1
DO0
Al 0
DO4
005
006
D12
D13
D17
SMI
SOUT
SINP
SMEMR
S H LTA
CLOCK
GND

pin 51 +8 Volts
pin 52 -16 Volts
pin 53 SSW DSB
pin 54 EXT CLR
pin 55
pin 56
pin 57
pin 58
pin 59
pin 60
pin 61
pin 62
pin 63
pin 64
pin 65
pin 66
pin 67
pin 68 MWRITE
pin 69 PS
pin 70 PROTECT
pin 71 RUN
pin 72 PRDY
pin 73 PINT
pin 74 PHOLD
pin 75 PRESET
pin 76 PSYNC
pin 77 PWR
pin 78 PDBIN
pin 79 A0
pin 80 Al
pin 81 A2
pin 82 A6
pin 83 A7
pin 84 A8
pin 85 A13
pin 86 A14
pin 87 All
pin 88 DO2
pin 89 003
pin 90 007
pin 91 D14
pin 92 D15
pin 93 D16
pin 94 011
pin 95 D10
pin 96 SINTA
pin 97 SWO
pin 98 SSTACK
pin 99 POC
pin 100 GND

for example, that pin 1 or pin N on one edge connector is
connected to pin 1 or pin N on every other edge connector
on the back -plane. The bus contains address, data, control
and power lines and, in general, boards may be plugged into
the bus in any slot, regardless of their function. In some
ways this method of interconnection is very wasteful. Not all
boards need all the facilities available on the bus; some need
very few, and yet every board must connect to the bus via a
multi -contact (and therefore expensive) edge connector. This
inefficiency is more than made up for by the resulting
versatility though, and bus organised systems are the norm
for large computers.

The S100 bus (Fig. 1.1) is a very successful attempt to
bring the large computer bus concept into the horr e -
computer arena, and although there are one or two minor
problems with it, its very popularity shows the vision and
skill of the original M ITS designers. Configured around a one
hundred pin edge connector, the S100 bus has a 16 bit
address bus, two unidirectional 8 bit data buses, 8 status
lines, 5 control lines and a host of miscellaneous functions.
Power is supplied to the bus in unregulated form so that
individual board regulators can be used to reduce power line
noise and distribute heat throughout the case.

BUILDING A HOME -COMPUTER
Using the S100 bus concept, you can literally design and

build your own home -computer system.
To get started you need (at least) an S100 back -plane, a

CPU board, a memory board, and a terminal interface board.
The CPU board usually has a ROM or PROM included which
contains simple monitor software to allow you to enter,
modify, and run machine code programs in hexadecimal, so
this minimum system is on a par with the (much cheaper)

A suitable rack system for use with an S100 backplano.
(Vero Electronics)
evaluation cards. System expansion can begin with a

cassette interface board. This provides the ability to save
programs and also the ability to load commercial software
such as BASIC. This four board system is at about the same
level as a PET, but of course it is much more flexible.
Unfortunately, when you add in the price of a power supply,
a VDU, a cassette recorder and the necessary commercial
software, it is also likely to be more expensive. It really
depends on how much you make up yourself from kits. S100
memory board kits are particularly common, allowing
electronics hobbyists to save some money and enjoy
themselves at the same time! Power supplies can also b's
made up inexpensively by those who know how, unregulated
supplies of plus 8, plus 16 and minus 16 volts are requirec,
but beware-the current requirements of a large system
can be a surprise!
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WINNER
The basic S100 system then, is only competitive with

non -bus home computers under special circumstances, but
from this point on, the S100 wins all the way. Want more
RAM? Just plug in extra S100 boards up to the 64K
maximum. Want to program PROMs? Plug in a Bytesaver
board which provides sockets for, and programs, your 2708
PROMs. With a large RAM memory, you can use any
software you like, BASIC, PASCAL, ASSEMBLER, all are
possible. The cassette interface board probably handles
more than one recorder anyway, so you can add the ability
to copy tapes and sort files for only the cost of an extra
cassette recorder. When it comes to serial or parallel
interfaces for your "homemade" peripherals, there is a huge
choice of S100 boards to help, and there are even S100
matrix boards so that you can wire up your own "special"
interfaces and plug them into your system.

Finally, when you even outgrow all of these facilities, you
can take the giant step and add a floppy disc controller and a
drive or two to your system, and thus gain the ability to keep
hundreds .of kilobytes of data available for instant access.
With floppy discs in your system you can swop from BASIC
to ASSEMBLER in a few seconds, and keep all your
programs and data in the form of easily edited, named files.
We shall be returning to the subject of floppy discs later, but
a final word on "buses" is now appropriate.

While the S100 bus is by far the most popular home
computer bus, it is not the only one, and by being a "no
compromise" design it is expensive. Another useful bus is
championed by SWTPC (South West Technical Products
Corporation) in their 6800 based system. The SWTPC bus
has become known as the SS50, and it is inherently less
expensive to use than the S100. Several firms in the U.S.A.
now produce SS50 compatible boards. Other bus systems
may be encountered occasionally. Intel have a very popular
series of professional computer boards known as the SBC
series for example, and these do turn up in the hobby market
under the name of SBC-bus boards. No doubt there will be

A typical SBC board designed by Intel

many other contenders, for the rewards of becoming a
"standard" are high. A European bus standard will be
particularly useful, when it finally becomes established.

HOME -COMPUTER PERIPHERALS
A comprehensive list of possible home computer

peripherals would be a very long one, but fortunately there is
a short list of useful peripherals which have universal appeal,
and a treatment of home -computers would not be complete
without a look at these. In order of priority, these are as
follows:

(1) ASCII keyboard
(2) VDU
(3) Cassette system
(4) Printer
(5) Floppy disc system.

A practical home computer system will normally have at
least the first two items on this list.

KEYBOARDS
An ASCII keyboard is the minimum input device needed

for a home computer because high level languages depend
on the use of the full ASCII alphabet with punctuation and
control characters (Fig. 1.2). ASCII keyboards, in the form of
a full set of keys mounted on a printed circuit card, along
with an encoder chip and debounce circuitry, are widely
available at low cost. These keyboards usually produce a
parallel 8 bit code (7 bit ASCII + 1 parity bit), and this data
format can be interfaced directly with a parallel
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Fig. 1.2. Full ASCII alphabet with punctuation and control
characters
microprocessor port if you write your own (simple) driver
software. Most home computer operating systems already
have driver software for a serial interface, and to make the
cheap keyboards interface to this, it will be necessary to add
a UART (Universal, Asynchronous, Receiver, Transmitter)

Keyboard layout

chip to the basic keyboard encoder. Home computer serial
interface ports are typically of the RS232/V24 type, an
international standard based on a 25 way D type connector
which represents a logic one as -12 volts, and a logic zero
as +12 volts. S100 serial interface cards can be
programmed to operate at a range of speeds from about 10
characters per second, up to about 960 characters per
second, to suit the peripheral to which they are to be
connected. Fig. 1.3 shows the range of standard serial
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interface speeds, along with their associated "baud rates".
For a keyboard alone, there is no point in using anything

faster than 110 baud, because you can't type any faster, but

BAUD SPEED
CHARACTERS/

SECOND

110 10
300 30
600 60

1,200 120
2,400 240
4,800 480
9,600 960

19,200 1,920

Fig. 1.3. Standard serial interface speeds and their
associated "baud rates"

keyboards are nearly always used with a printer or a VDU,
and in the case of the VDU anyway, the higher baud rates
can be useful.

VDU SYSTEMS
VDU systems are the cheapest way to display home

computer generated outputs, and it is possible to buy, for
around £500 or less, a complete "glass -teletype" which has
a keyboard and a display screen. "Glass teletypes" such as
the Lyme 4000 series, are ideal for use with home
computers of the S100 type. They can operate over a wide
range of baud speeds, and are easily hooked up to any
RS232/V24 serial port to provide full two-way
communication facilities. An even cheaper alternative is to

A Lyme 4000 VDU system

use a simple ASCII keyboard for input, and use a standard
TV set or monitor for output. In this case the home computer
itself has to provide the screen refresh memory and
character generator functions and, of course, there are S100
boards which can do just that. Using a TV as a VDU is also a
popular ploy for the cheaper home -computer designs
because it saves the cost of a special display monitor and
does away with the need for UARTS and serial interface
cards. Some designs have been published which describe
the production of television based VDUs for less than £100,
such as the PE VDU, but in general these have been parallel -
load, non -keyboard designs which are only to be
recommended to those who can produce their own driver
software and interface arrangements.

CASSETTE SYSTEMS
While you run your home computer programs you keep

them in RAM, but when you hit the OFF switch, they're gone
for good unless you can save them on some permanent
storage medium. By changing your RAM data into serial
form, and sending out one audio tone for a logic "zero" and
another for a logic "one", you can store all those precious
data and programs on an audio cassette recorder, and load
them back into RAM whenever you choose. There is no need
to modify the cassette recorder, and the interface circuitry is
fairly simple, so simple in fact that many cassette recording
standards have appeared which are unfortunately nct
compatible. The closest thing yet to a universal cassette
recording protocol is the 300 baud "Kansas City" or C.U.T.S.
standard which uses 2.4kHz for a logic "one" and 1 .2kHz
for a logic "zero". This has proved to be usable with a wide
range of cassette recorders and has shown itself to be very
reliable. By no means everyone uses this standard, howeve,
and it is unwise to buy software in cassette form withoLt
making sure it is in a format compatible with one's own
system!

The use of two cassette recorders is a great improvement
to any system because it allows cassette copying and file
sorting. It is, for example, possible to add a second (external)
cassette unit to the PET, and most S100 cassette interface
cards can control more than one as supplied. If you build up
your own S100 home -computer, a cassette interface will
allow you to buy and use BASIC interpreters, assemblers,
and other software from the wide range now advertised in
cassette fon;n.

PRINTERS
Although I would recommend the use of a VDU rather

than a bulky, noisy and unreliable teletypewriter for use with
a home computer, there are always occasions when the
ability to print-out a program or graph is very desirable. You
can of course use a teletypewriter to provide this function,
but a neater solution is to use a small stand-alone printer of
the type which is now becoming available at low cost, and to
only turn it on when you really need a printed copy. These

The Tandy TRS 80 printer uses 4in wide electrostatic paper
small new printers can be purchased with either a parallel
interface (which is cheaper), or with a standard RS232/V24
serial interface (which will plug straight in to most systems).
The printers use a variety of print -head designs, but to me
the type which use electro-sensitive aluminiumised paper
shows the most promise. Often containing a microprocessor
of their own, these useful peripherals can operate much
faster than a traditional teletype and some can also be used
as a plotter for graphics output. The PET also has its own
special add-on printer, known as the 2020, which plucs
straight in to the parallel port provided.
Next month: Software.
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DART 1 covered the principle of electrosensitive printing,
F character formation, and gave the circuit diagram with a
description of how the interface works.

In this part the driver circuits and power supply are
described, along with the software necessary to run the prin-
ter with a microcomputer system.

ELECTRODE DRIVER
To melt the aluminium coating and produce a dot on the

paper will, as you can imagine, take a fair amount of current,
albeit for a short space of time. The driver circuit shown in
Fig. 2.1 amplifies the output from the character generator
chip sufficiently to achieve this. It operates in the following
way.

When an output from the character generator chip pulses
active low the BC212 level changing transistor is turned on,
supplying base drive current to the BD 189.

When the BD189 turns on it throws 24V across the elec-
trode which burns the dot on the paper. Obviously not a cir-
cuit to leave with its input stuck low!

THE MOTOR DRIVER
The motor driver has a similar "front end" (Fig. 2.2). The

motor flip-flop Q going active low, turns on the BC212. This
causes a positive voltage to be switched to the bases of the
complementary power transistors. The 2N3053 turns on,
supplying power to the motor, which will hopefully run.

When the motor flip-flop Q output returns high and the
BC212 is turned off, the power transistor bases will revert to
a large negative voltage. The 2N3053 will turn off and the
motor will develop a large back e.m.f. This will turn on the
2N4037 which dissipates the stored energy.

POWER SUPPLIES
The voltages required for the system are, +5V, -12V and

-24V. The +5 volts is required for the interface logic. As this
is all MOS, the current requirement is low (typically 70mA)
and so the host microcomputer system should have the
capacity to supply this. The printer motor and electrodes
work off a -24V rail and require quite high values of current
for short durations of time. This seems to average out at
around 130mA during printing. A good transformer
preferably screened, of 5VA minimum and an output of 25V
or greater will be required (see Fig. 2.3). The - 1 2V supply is
required solely to produce a bias voltage (Vgg) to the charac-
ter generator chip. The tolerance here is not particularly
tight, so a Zener diode is used to pick the requisite voltage
from the -24V rail. The actual circuit was built up on
Veroboard and mounted on the transformer (Fig. 2.4).

To avoid component damage the supplies must be
switched in the following sequence:

on-First +5V, and - 1 2V, then -24V
off-First -24V, and then -12V and +5V
This action can be realised by a 4 -pole 3 -way lever switch

(PO 1000 type), or rotary wafer switch, the wiring of which
is shown in Fig. 2.5.

CIRCUIT LAYOUT
With relatively large current pulses and motor starter

currents so prevalent in this circuit, protecting noise prone
logic circuitry is very important. Circuit layout is obviously
crucial (see Figs. 2.5 and 2.6).

The first requirement is that the larger current carrying
elements of the circuit, be grouped together and kept away
from the more noise prone logic devices. Inputs and outputs
must be kept separate. On the layout diagram the pickup
coil, reed, and other inputs enter on one side of the circuit
board. Whilst the motor driver output and electrode driver
outputs leave at the other end of the board. The separation
of these parts of the circuit even extends to supplies. The 5V
line is brought in, via capacitors, to the logic at one end of
the board. The 5V supply for the drivers, comes via another
wire and enters the circuit at the driver end of the board. The
OV line is also separated; in fact a low value resistor, R ( 1 0
Ohms), is inserted between the logic and driver OV lines to
enhance noise immunity.

The final anti -noise measure is to place 100n capacitors
across the OV and 5V lines about the circuit. These are
shown on Fig. 2.6, which gives pin -out information for all the
integrated circuits and transistors used.
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5V

FROM CHARACTER
GENERATOR CHIP- -

-24V
1,025i

Fig. 2.1. Print electrode/head drivers

+5V

FROM MOTOR
FLIP FLOP 0

1EG 261

Fig. 2.2. Motor driver (-24 volt motor)

TR15
BC 212

-2

2A

0v

OV

SPARK GAP
ELECTRODE

TR8-14
B D189

R 41-47

10 k

PRINTER
MOTOR

NEON

TO TRANSFORMER CHASSIS

-1-5V0

-24V 8-12V
POWER SUPPLY

-12V

-24V

1E02.11
TR18

TIP42

Fig. 2.3. Power supply circuit, -12V and -24V. Mains
earth should connect to the transformer screen and
the metal case

LEVER OR
WAFER SWITCH

op 044%o-

0 V 24V)

OV (+5 V 10--

FROM
pl COMPUTER

6
DATA IN 0

PRINT COMMAND 0
IPCI

TO

s COMPUTER 0
DATA RED

DV

n C16
10y

-12V

C 19

4i ON

-24V

Fig. 2.4. Power supply construction. A strip -
board can be mounted on top of the transformer
using standoff pillars, and the capacitor
strapped to the side

{ EL 26 1

SMOOTH ING
CAPACITOR

TRANSFORMER

-12V

+5V I

Vgg

LOGIC
P.

PU COIL
REED.

2

OVI+5VI

-24V

DRIVERS

OVI-24 V)

PRI NTER
CONNECTOR

OTOR

OVI 24V)

0 VERO BOARD
L

CU

Ci

PRINTER

[1E02 T1

Fig. 2.5. System wiring. The supply line to which the OV relates is shown in brackets. The two OV systems are
linked by a low value resistor

BOXING
The main box used to house the prototype was chosen

primarily because it happened to be lying about at the time
of building! The circuit board was fixed to one side leaving
the majority of the space free for the power supply and the
cable runs. (Fig. 2.7 shows dimensions and internal layout.)
The printer, its connector and its paper holder were mounted
on top of the box (see Fig. 2.8).

During development lengthy printing runs were achieved

using no paper holder at all. Long lengths of printing paper
were simply pulled off the roll and allowed to run through
the printer. Although this worked well, it was thought that a
more business -like approach was needed. Therefore the
paper roll was placed on a mandrel with grooves notched at
each end (Fig. 2.9). This assembly then sits in the roll holder
which is screwed to the top of the box behind the printer.
The paper roll holder was made from 16 gauge brass strip.

Practical Electronics February 1979 3f



+
5v

+
5V

P
C

R
E

E
D

P
/U

D D
O

D
1 D
2

D
3

D
4 O
V

I+
 5

V
1

D
A

T
A

R
E

O
U

E
S

IE
 P

36
1

C
10

3 
-D

e-
 2

1
2

5

3-
1)

-4
3

7-
1)

-5
5

6
8 9

9+
-1

0
1,

 -
D

E
I-

12
 1

1

.4
_1

5 
13

11

V
D

D
=

 P
I N

 1
V

S
S

 =
 P

i N
8

P
IN

13
 8

16
 N

.C
.

M
C

14
0 

5 
0 

C
P

V
D

D
 =

 P
IN

 1
4

V
S

S
 =

 P
IN

 7

M
M

 7
4C

I4

11

10
10

C

S

C

1 2

10

13

12
*-

-D
e_

11
12

13

A
O A
l

A
2

A
3

A
4 A
5

C
P

R
E

S
E

T

N
.0

C
O

U
N

T
E

R
C

O
N

T
R

O
L

C
O

V
D

D

10
03

41

I
V

D
D

 =
P

IN
 1

4
V

D
D

 =
 P

IN
 1

4
V

S
S

 =
P

IN
 7

V
ss

 =
 P

IN
 7

M
C

 1
40

11
C

P
1E

03
3 

j
M

C
 1

40
13

 C
P

F
ig

. 2
.6

. C
om

po
ne

nt
 la

yo
ut

 o
n 

st
rip

bo
ar

d,
 a

nd
pi

no
ut

s 
of

 d
ev

ic
es

 u
se

d.
 S

om
e 

lo
ng

 d
is

ta
nc

e
lin

ks
 o

n 
th

e 
bo

ar
d 

ar
e 

al
ph

ab
et

ic
al

ly
 in

de
xe

d.
T

he
 d

ec
ou

pl
in

g 
ca

pa
ci

to
rs

 m
ar

ke
d 

C
 a

re
 a

ll 
0.

1µ
.

W
e 

re
co

m
m

en
d 

th
at

 th
e 

10
0 

O
hm

 r
es

is
to

r 
is

pl
ac

ed
 in

 s
er

ie
s 

w
ith

 C
16

1
24

2
23

3
22

4
21

5
20

6
19

7
18

8
17

9
16

10
15

11
14

12
13

V
S

S

V
gg

B
LA

N
K

IN
G

 I/
P

C
E

N
.0

01 02 03 04
2

O
S

06 07
6

3 
2 

5 
7

2 13

V
D

D
.P

 I 
N

 1
4

V
S

S
 =

P
I N

 7

M
C

 1
40

01
 C

P

0

V
D

D
1 

R
/C

E
X

T
10

E
X

T
2
0

C
16

2 
C

LR
2B

2A

+
 5

V

E
l

E
2

E
3

M
O

T
O

R
 -

M
O

T
O

R
 +

E
4

H
E

A
D

C
O

M
,

E
5 12

V

E
6 24

V

E
7

O
V

I-
 2

4V
 I

I E
R

 3
2

1A

2 
N

 3
05

3

E
G

 3
61

1C
LR

1D
20

M
M

 Y
4C

 2
21

2N
40

37
B

C
21

2

U
N

D
E

R
S

ID
E

 V
IE

W
S

2C
E

X
T

2 
R

/C
E

X
T

O
V

M
O

U
N

T
IN

G
S

U
R

F
A

C
E

I
-

I
e

c
b

B
D

 1
89

M
O

U
N

T
IN

G
S

U
R

F
A

C
E

I

P
c

T
I P

 4
 2



CONSTRUCTORS NOTE
The Matsushita electrosensitive printer is available from

Datac Ltd., Tudor Road, Broadheath, Altrincham,
Cheshire, WA14 5TN. (Telephone 061-941 2361).
Although type 245/L/40 is specified, type 245/L/20 may be
supplied, preset for 40 columns.

An alternative supplier for this and most other compo-
nents is Technomatic Ltd.

It was not mentioned in Part 1 that construction requires
the use of a 15 -way edge connector to link the Matsushita
printer to the main control unit. This is Amphenol type 143-
015-01, available from Celdis for £2.74 inclusive of handl-
ing charge. Celdis Ltd, 37/39 Loverock Road, Reading,
Berks, RG3 lED.

01

138

CABLE TO MICROCOMPUTER
298 5

IEP35I

CIRCUIT BOARD

CONNECTOR

-241-12V
POWER
SUPPLY

FUSE HOLDER
(FUSED 2A )

MAINS CABLE
(THROUGH GROMMET)

SMOOTHING
CAPACITOR

LEVER SWITCH

NEON
INDICATOR

MAINS
SWITCH

Fig. 2.7. Internal layout

PAPER HOLDER PAPER ROLL

PRINTER

SK2
(15 WAY

IEP31.1

PRINTER CABLE TO
EDGE CONNECTOR

AMPHENOL
CONNECTOR

(SKI)

Fig. 2.8. Printer mounting. Fig. 1.1. last month showed
the paper at -24V and the electrode energised at OV.
The reverse is of course true, otherwise the printer
casing would need to be insulated from the control
box cabinet. However, some mechanical insulation
from vibration is still advisable, and this can be done
by sleeving the printer mounting lugs with rubber
grommets

SOFTWARE
The purpose of the software is to present data to the inter-

face for conversion to printing pulses, whilst monitoring the
status of the printer. The DUMP routine will also allow the
printing of memory contents along with address information.

Although the system only uses six of the seven bits used
in the Standard ASCII code, it will print all capital letters,
numbers and symbols from the character set.

The only control characters required are Carriage Return,
and End of Text, both of which are recognised by the
software. For Carriage Return the ASCII code ODH is
retained. For the End of Text character a non-standard code
is used, FFH. In fact the software will terminate printing if it
encounters any character byte with bit 7 set. Therefore it is
important to remember that if printing text, the byte after the

PRINTER TO MAIN UNIT CONNECTIONS

Pin No.
A
B

C

D

E

F

H

J
K

L

M
N

P

S

Signal
Reed
Pick-up coil
OV for P/U coil & Reed
Motor +
Motor -
Head & Pinch Roller Common
N.C.
1st Dot
2nd Dot
3rd Dot
4th Dot
5th Dot
6th Dot
7th Dot
N.C.

EXTERNAL CONNECTOR TO µCOMPUTER

Pin No.
A
B

C

D

E

F

H

J
W & X
M

Signal
DO
D1
D2
D3
D4
D5
Print command (PC)
Data Request
+5V supply
OV

95I

1.3

ALL DIMS IN moll

Fig. 2.9. Paper roll holder. The holder can be made of
alloy sheeting. In the prototype the bobbin was made
from brass rod, but a simpler solution would be to use
wooden dowel, and insert screws in each end to key
into the roller slots

last character should contain FFH.
The software for the prototype is written in Z80 assembler

code and the peripheral chip used is the Z80 PIO. Conver-
sion to other microprocessor instruction sets and peripheral
chips should not present too much difficulty, especially as
fairly detailed flow charts are included in the article.

INPUT OUTPUT REQUIREMENTS
The I/O requirements of the system are as follows:

5 outputs, latched, for DO-D5
1 output, latched, for PRINT COMMAND (PC)
1 input, unlatched, for DATA REQUEST (DATA REQ)
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In the prototype system the PIO was programmed to
operate in Mode 3, the bit mode. Bit 0 to bit 6 were
programmed as outputs and Bit 7 was programmed as an
input (see Fig. 2.101. It may be cheaper in some cases to use
two separate ports, one for input and one for output. A
latched I/O device such as the Intel 8212 could be used for
the outputs, and a separate simple tristate buffer part could
be used for the DATA REQ input. This would require only
slight alteration to the software.

SYSTEM SOFTWARE
The majority of the software is involved with the DUMP

routine. The actual PRINT routine itself is relatively small.
We shall look at this routine first and then see how it fits into
the DUMP programme.

PRINT
The PRINT routine's function is to set the printer in

motion and to sequentially present data to the interface at
the required time. It also detects the carriage return and end
of text codes and actually performs these control functions.

There are only 2 rules for its use:
(a) The Start address of the text buffer must be in the

HL register pair on entry.
(b) That the end of text code (FFH) must be in the first

memory location, after the text to be printed.
For example, say we want to print the word "HELLO", the

ASCII code of which starts at memory location 2000H.
Before entry to the print routine HL must be set to 2000H,
and the text buffer should appear as in Fig. 2.12.

The flowchart for the PRINT routine is as Fig. 2.11 and its
operation is as follows:

The peripheral chip (if used) is programmed. A down -
counter (the character per line counter) is preset. This
enables the processor to determine when it has filled the
line.

The system activates the printer by generating a "low" to
PC. It waits for DATA REQ to go active then moves the first
character byte to the accumulator. Before outputting the
character, bit 7 is tested. If set it is interpreted as an end of
text character. If not set, it is then compared with ODH to
check if it is a carriage return. If not, then the routine decides
it is a valid character and outputs it for printing. The charac-
ter per line counter is decremented and checked for 0 at this
time to see if a line has been filled. After printing, the text
buffer pointer (HL), is incremented to point to the next
character and the process is repeated.

If a carriage return code is detected the routine calls the
subroutine SPACES, which repeatedly outputs the SPACE
code to the interface until the end of the current line. (When
the character per line counter = 0.) A delay routine is then
called to give the print -head time to return to the beginning
of the next line, the routine then proceeds as before.

When the end of text character is detected the subroutine
SPACES is again called, but after its completion a return
code is loaded into the accumulator and PRINT is exited.

The subroutines used by PRINT are detailed in Figs. 2.13
and 2.14.

The printer system will run with the PRINT routine alone,
for printing text and program listings. All the rest of the
system software is used for the memory DUMP function,
PRINT is called by the DUMP program as a subroutine.
PRINT and its subroutines appear towards the end of the
system software listing. It actually starts on line 143.

7 6 5 3 2 0

Fig. 2.10. PIO I /P
DATA

0/P 0/P 0/P 0/P 0/P 0/P 0/P

allocation REQPC 05 D4 D3 02 DI DO

DUMP
As previously mentioned the DUMP routine enables the

user to print out the contents of areas of memory.
Firstly the hexadecimal memory address is printed, then

the contents of that location and the following seven loca-
tions are printed, also in hexadecimal. The next line begins
with the start address +8, followed by the contents of the
next eight locations, and so on until the specified finish ad-
dress is reached. Carriage return and end of text control
characters are inserted automatically by the software.

The organisation of the software is as Fig. 2.15. DUMP is
the controlling routine, which calls the conversion routine,
the compare routine and the print line routine. This in turn
calls PRINT and its associated routines, which have already
been described.

Program
Peripheral

Chip
PIO

K 5

Initialise
CHAR LINE
counter 10

to 41 D

Activate
PRINT COMMAND

15T
(NOB)

no

XKI

Deactive
PC

(P108 I

XK 4

Fig. 2.11. PRINT flowchart

Move
Character

to
Accumulator

is
character

valid?
i.e. is bit 7

set?

 done

CALL
SPACES

Load A cc.
with RET
codeIFFHI

EXIT

CALL
SPACES

Xl<3

Output a
'SPACE'
I NOB)

CALL
DELAY

XK 2

Decrement
CHAR/LINE

CTR

CALL
PRINT

Inc. C ha racier
Pointer

IH LI

2004 2005 Fig. 2.12.location 2000 2001 2002 2003

HEX contents 08 05 OA OA OF FF Text buffer
H E L 0 EDT example
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ENTER)
Fig. 2.13. PRNT flowchart
(PRINT subroutine) CD

Set bit 6 of Acc.
(to esure PC

emains inactive)

Output Character
to Printer
(P108)

PR1

/Read Data Req

(PIO B)

loop whilst
inactive

=0

PR2

Iyes active
but try again

in case of glitch

I EG 2

active again
get fresh data

Fig. 2.14. SPACES
flowchart (PRINT
subroutine)

Load with

CHAR/ LINE

I

ye

P

Decrement

PRINT

(20 HI

CALL

CTR

= 0

(B

CON 16 8
Converts a16 bit
number to 4 ASCII
character codes

B TO H EX
Converts anti bit

number in to 2
ASCIIchar codes

1E4 30 1

Fig. 2.16. Line buffer organisation

ADDRESS

FRAME 1

DUMP
Fills line

buffer & calls
other routines

Inc Character
pointer
IHL)

CID

COMP
Compare 2 16 bit
numbers if equal
sets A to 00H

Fig. 2.15. Software organisation

FRAME 2

PR LN

Prints out the
line butter

PRINT

SPACES

DELAY

PR NT

FRAME 3

1st DUMPED
LOCATIO N

2nd DUMPED
LOCATION

MS
ADDRESS

LS
ADDRESS

SPACE SPACE Chi Ch2 SPACE SPACE Ch3 Ch4 SPACE SPACE

L BUFF

1EG 10 I

OPERATION
DUMP operates by creating a line buffer in RAM, where it

inserts the address, the spaces and the contents of the eight
locations (see Fig. 2.16).

It then calls the PRINT routine to print that line. Each
location and its spaces are referred to as a "frame" of four
bytes. The line buffer consists of four address bytes and
eight frames. It is filled in the following way:

L BUFF +4

IX
INITIAL

SETTING

The Start address is loaded into HL to serve as an indirect
pointer (see Fig. 2.17). It is also loaded into DE where the
subroutine CON1 6B converts it to hexadecimal and then to
ASCII. The resulting four ASCII characters are placed at the
beginning of the line buffer by CON1 6B. The line buffer poin-
ter (IX) and the frame counter (B) are initialised. IX and C are
used to place the first two spaces into the line buffer (sEe
Fig. 2.16).
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Fig. 2.17. DUMP flowchart
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DO NEXT LINE
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register
banks
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Fig. 2.18. PR LN flowchart

(ENTER)

Save
AF

Convert least
significant

nibble

Restore
AF

Shift M.S.
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I NVCON

(Ex IT

Fig. 2.19. BROHEX
flowchart

Fig. 2.20. CON16B
flowchart

Get dump j
finish
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return code

COMP 2

(ENTER)

Move LS Byte
of address

to Acc

BTO HEX
convert it

to ASCII

Move MS Byte
to Acc

ST OH EX

Move results
to L BU FF
using DE

(MT
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(EXIT )

Fig. 2.21. COMP flowchart
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SOFTWARE LISTING FOR Z80 WORKING

LOC OBJ CODE
DX2 LISTING PAGE 0001

STMT SOURCE STATEMENT

0001 ; DUMP IS THE CONTROL ROUTINE FOR R MEMORY
0002 ; DUMP TO A MATSUSHITA PRINTER.
0003

LOC 001 LODE
LISTING

THTEMENT

0110 ;

0111 I

0112 I COMP. THIS ROUTINE LOOKS FOR EOURLITY BETWEEN
1750 0004 ORG 1750H 0113 ; THE DUMP POINTER DPPTP, AND THE END OF DUMP
1750 310035 0005 LD ;1.F.,301-Joi-4 ;... DELETE IF CALLED 0114 I ADDRESS DPFIN.
1753 382621 0006 LD HL.(DPST) ;SET DUMP PTR 0115 I

1756 ED502821 0007 LD DE,(DPST) ;GERDY FOR CONVERSION 0116 I

1759 FD212F21 0008 DPI: LD IY04SCIB+3;SET ASCIB PTR 0117 COMP:
175E CDC717 0009 CALL CON160 IDPST TO ASCII 17E0 ED5B2A21 0110 LB' DE.(04IN) ;GET FINISH ADDRESS

0010 ; 17E4 E0 0119 EX DE,HL
0011 17E5 AF 0120 XOR ;CLEAR CARRY

1761 0E20 0012 LD C.20H ;ASCII 'SPACE' CODE 17E6 ED52 0121 SEC HL.DE IDPFIN-DPFIR
1763 DD21042I 0013 LD IX,LBUFF.4 ;SET LBUFF PTR 17E8 2804 0122 JR Z.COMP1-$ ;JUMP IF DPFIN=DPFTR
1707 0608 0014 LD 0.8 ;SET FRAME CTR 17E9 JEFF :123 LD R.OFFH ;NO EOURLITY RET CODE
1769 DD7100 0015 NXTFRM: LD 1IX+01.0: ;INSERT SPACES INTO 17EC 1801 0124 JR COMP2-8 ;

176C DD7101 0016 LD (IX+1).0 ; LINE BUFFER 1700 AF 0125 COMP1: XOR H 18=0. EQUALITY RET CODE
0017 ; I7EF EB 0126 COMP2: EX DE.HL BRC* TO HL
0018 17F0 CO. 0127 RET

176F 7E 0019 LD ApiAL) ;GET DUMP BYTE 0128 ;

1770 FD212D2I 0020 L0 IY,HSC10+1;SET ASCIB PTR 0129 ;

1774 CDAAI7 0021 CALL BIOHEX ;CONVERT TO ASCII 0130 ;

1777 ED5B2C21 0022 LD DE,<ASCIB,IRESULT TO DE 0131 4E
177B DD7302 0023 LD (IX+2r.E ;& THEN TO 0132 ;PRINT IS THE ROUTINE THAT ACTUALLY CONTROLS,
177E DD7203 0)24 LD (IX.3)10 ;LBUFF 0133 ;THE MATSUSHITA PRINTER.

0025 0134 ;THE I'D HARDWARE USED IS THE Z80 PROGRAMMABLE
0026 ; THE ASCII CONVERSIONS OF THE DUMP BYTE ARE 0135 ;INTERFACE CICUIT. THE P.1.0.. THE FIST SECTION
0027 ; NOW IN THE LINE BUFFER. 0136 ;OF CODE DEALS WITH PROGRAMMING THIS DEVICE.
0028 ; 0137 I

1781 110400 0029 LD DE.4 ;ADJUST LBUFF PTR TO 0138
1784 DD19 0030 ADD IX.DE ;POINT AT NEXT FRAME. 0139 ;

1786 23 0031 INC HL ;INC' DPPTR 0140 I FROG PIO. MODE 3. 00-05=DATR 0/PS. =PRINT COMM
1787 CDE017 0032 CALL COMP ;COMPARE WITH DPFIN 0141 I B7=DATA REQUEST I/P.
178A 97 0033 AND ;TEST RET CODE 0142 I

1700 2809 0034 JR Z.FINISH-SIIF=0, JUMP OUT 17F1 3EFF 0143 PRINT: LD R,OFFN ;MD 3
170D 10DA 0035 DJNZ NXTFRM-8 ;DO NEXT FRAME 17F3 D303 0144 OUT (PIOBC?.R

0036 ; 17F5 3E80 0145 LD A .80H ;I/0 CONTROL
0037 ; 17F7 D303 0146 OUT (PIOBC),R
0038 ; PRINT OUT THE CONTENTS OF THE LINE BUFFER. 17F9 3E03 0147 LD A.03H ;DISABLE PIO INTERRUPTS
0039 I7FB D303 0146 OUT (PICIBC),A
0040 ; I7FD 3EE0 0149 LD 8.0E0H 0. -RS. PC=1

178F CD9A17 0.041 CALL PRLN 17FF D301 0150 OUT (PIOB).R ID0-D5 = aoH = SPACE.
0042 0151 ;

1792 ES 0043 PUSH HL ;COPY HL TO DE 0152
1793 DI 0044 POP DE 1801 0629 0153 XV5: LD 0.41D ICHFIR,LINE COUNTER
1794 1854 0045 JR DP1-$ ;DO NEXT LINE 1803 3ERO 0154 LD A, OAOH ;ACTIVATE P.C.

0046 ; 1805 D301 0155 OUT (P100),A I

0047 ; 1807 DB01 0156 081: IN 8. (PICIP) ;IS DRTA RECD. ACTIVE?
0048 ; 1809 CB7F ' 0157 BIT 7.9

1796 CD9A17 0049 FINISH: CALL PRLN 1801, 28FA 0158 JR ;NO. JUMP BACK
0050 ; 180D CBF7 0159 SET 6,9 ;YES, DEACTIVATE

1799 76. 0051 HALT I44PUT RET IF CALLED 180F D301 0160 OUT
00$2 ; 0151 I

0053 ; 0162 ;

0054 I 1811 7E 0163 XK4: LD A.(HL) ;CARE' TO ACC
I799 3EFF 0055 PRLN: LD A,OFFH ;INSERT FINISH CODE 1812 CB7F 0164 BIT 7.R ;VALID CHAR?
179C DD7700 0056 LD (IX+07.9 I 1814 2019 0165 JP AZ.DONE-$ ;NO. MSB SET JP OUT

0057 I 1816 FEOD 0166 CP OOH ;IS CHAP CR?
179F 08 0058 EX RF,AF' 1818 2005 0167 JR NZ.XK2-$ 'JP IF NOT CR
1790 D9 0059 EXX 191R CD3618 0168 CALL SPACES ;IF I.R. FILL UP LINE
1791 210021 0060 LD HL,LBUFF ;SET PTR 18ID 1802 0169 JR X*3-$
1794 CDF117 0061 CALL PRINT ;PRINT OUT LBUFFER 181F 1009 0170 102: DJNZ CLPT-8 ;IF NOT 0 CALL PRINT
1797 D9 0062 EXX 1821 GEED 0171 XK3: LD A.OEOH ;OUTPUT A SPACE
1788 08 0063 RF.AF'EX 1823 D301 0172 OUT (P100).A ;

17749 C9 0064 RET 0173
0065 I 1825 CD5018 0174 CALL DELAY ;IF 0 DELAY
0066 ; 1828 18D7 0175 JR XK5-$ ;DO NEXT LINE
0067 IBTOHEX CONVERTS THE CONTENTS OF A INTO 2 RSCI 0176
0068 ;CHARACTERS. 0177
0069 ; 1829 CD4418 0178 CLPT: CALL PRNT ;PRINT CHAR
0070 BTUAEX: 182D 23 0179 INC: HL

1798 F5 0071 PUSH RE ;SAVE AF 182E 18E1 0180 JR X1,4-8 ;GET NEXT CHAR
178B CDB717 0072 CALL INVCON ;CONVERT LS4 BITS 0181
17AE Fl 0073 POP AF ;RESTORE 0182
179F 1F 0074 PRA 1830 CD36I8 0183 DONE: CALL SPACES ;FILL UF' LINE
1700 IF 0075 RRA 1833 3EFF 0184 LB A .0FFH ;RETURN CODE '
17B1 IF 0076 RRA 1835 C9 0185 RET ;EXIT
1702 1F 0077 RRA IMS4BITS TO LS4BITS: 0186
1783 CDB717 0078 CALL 'Hymn ;CONVERT 0187
17B6 CO 0079 RET 1836 3E20 0188 SPACES: LD A.20H ;ASCII SPACE

0080 I 1838 1005 0189 DJNZ P1-$
0081.; 1839 23 0190 INC AL ;INC: TEXT PTR

1707 E6OF 0082 INVCON: AND OFH IMRSK OUT MS 4BITS 1830 CD5B18 0191 CALL DELAY
1709 FEOR 0083 CP 10 10 - 9 ? 183E C9 0192 RET
1700 3802 0084 JR C.INV1-8 ;IF YES JUMP I83F CD4418 0193 P1: CALL PRNT
I70D C607 0085 ADD FN7 ;ADJUST FOR R - F 1842 18E2 0194 JR SPACES -8
170F 0630 0086 INV1: ADD 8.30A ;CON TO ASCII 0195
17C1 FD7700 0087 LD (IY+0),R ;STORE IN ASCIBUFF 0196
17C4 FD2B 0088 DEC IV ;ADJUST POINTER 1844 CBF7 0197 PRNT: SET 6.A ;ENSURE P.G. STRYS=I
17C6 CO 00:89 PET 1846 D301 0198 OUT (P100).A ;0,p DATA

0090 4E 1848 DB01 0199 FR1: IN FN(P100, ;READ DATA REG
0091 1849 CB7F 0200 BIT 7.A
0092 ;

184C 20FR 0201 JR NZ.PRI-$ ;IF DATA RE0=1 LOOP
0093 ; SUB ROUTINES 184E DB01 0202 FR2: IN A, (P101) ;DATA KO INACTIVE
0094 I 1850 CB7F 0203 BIT 7.A

0095 ;
1852 28FR 0204 JR Z.PR2-$ ;LOOP WHILST INACTIVE

0096 ICON160 CONVERTSTHE NUMBER IN DE TO 4 ASCII 1854 D001 0205 IN A ',FMB) ;ACTIVE BUT RECHECK.
0097 ICHRRACTERS. 1056 CB7F 0206 BIT 7,A ;IN CASE OF GLITCH
0098 ;

1858 28F4 0207 JR Z.PR2-$ ;IF GLITCH JP BACK
0099 CONI6B: 1859 C9 0208 RET ;GET FRESH DATA

17C7 7B 0100 LD A.E ILSBYTE TO A 0209

1758 CDHA17 0101 CALL BTOHEX ;CONVERT 0210

17C0 0102 LD H.D IMSBYTE TO A 1850 1640 0211 DELAY: LD D.409 ;DELAY APPROX 60MS

17CC CDRRI7 0103 CALL BTOHEX ;CONVERT 185D IE7D 0212 LP2: LD E.125

17CF
1703
1707
17D0
17DF

ED502121
ED530021
ED502021
ED530221
C9

0104
0105 LD DE.(ASC10) ;MOVE RESULTS TO LBUFF
0106 LD (LBUFF).DE
0107 LD DE,(RSCI0+2)I
0108 LD (LBUFF+2),DE;
0109 RET ;

185E
1860
1862
1863
1865

ID
20FD
15
20F8
C9

0213 LP1: DEC
0214 JR AZ. LP1-8
0215 DEC
0216 JR NZ.LP2-$
0217 RET
0218
0219

CONTINUED
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LOC OBJ CODE

2100
2100
2128
2128
2120

;TNT
D02 LISTING

30UPCE STATEMENT

0220 1 PESEVED PAM LOCATIONS
0221 OPG 21008
0222 LBUFF1 DEFS 40
0223 DPST1 DEFS 2

0224 DPFIN; DEFT 2

0225 ASLIB/ DEFS 4

0226
0227 F1021 EAU 01H
0228 PI0BC1 EQU P108+2
0229 1

0230 1

0231 END

SS REFERENCE D02 LISTING
teMPOL VAL DEFN REFS

ASLIB 2120 0225 0008 0020 0022 0105 0107
BTOHEN 1788 0070 (4821 0101 0103
CLOT 1028 0178 0170
COMP 17E0 0117 0032
COMPI 17EE 0125-0122
C0MP2 17EF 0126 0124
C0N14E, 1717 0099 0009
DELAY 1058 0211 0174 0191
DONE 1030 0183 0165
DPI 1758 0008 0645
DFRIN 2128 0224 0118
DFST 2120 0223 0004 0007
011417,14 1794. 0049 0034
1501 178F 0006 0084
INVCON 1787 cloe!a 0072 0078
LBUFF 2100 0222 0013 0060 0104 0108
LP1 185F 0213 0214
LF2 105D 0212 0216
NXTFRM 1769 0015 0035

183F 0193 0109
0102 0001 0027 0150 0155 0156 0160 0172
01000 0003 0220 0144 0146 0148
PRI 1840 0199 0201
PR2 184E 0202 0204 0207
PRINT 1701 0143 0041
POLO 1798 0055 0041 0049
PRNT 1844 0197 0178 0193
SPACES 1836 0188 0148 0108 0194
011 1807 0156 0158
062 1010 0170 0167
003 1821 0171 0169
XK4 1611 0163 0100
365 1001 0153 0175

17F1 0138

;LINE BUFFER
;DUMP STAPT ADDRESS
;DUMP FINISH ADDRESS
;CONVERSION BUFFER

;PORT ADDRESS
;CONTROL ADDRESS

0198 0199 oama 0205 022

The first DUMP byte is then "fetched" from the start
address by use of HL. It is then converted to ASCII charac-
ters using BTOHEX and placed in the line buffer using DE
and IX. The first frame is now complete.

HL is now incremented to point at the next DUMP byte,
but before being used it is compared with the DUMP finish
address using the COMP routine. On returning from COMP
the Accumulator is tested for the equality code OOH, if A =
FFH there is no equality and the routine loops back to fill the
next frame.

When all eight frames have been filled and the frame
counter is at zero, the routine PRLN is called. PRLN inserts
the end of text code at the end of the line buffer and causes
the Processor to exchange register banks. It then calls the
previously described PRINT routine to print the line buffer
contents.

On returning from PRLN the next DUMP address is copied
from HL to DE. The routine then loops back and starts con-
verting the new address in DE and creating a new line of
data.

DUMP is exited only when the current DUMP address
held in HL and the DUMP finish address are found to be
equal by the COMP routine. On return from COMP the
accumulator contains OOH (equality code), when this is
detected PRLN is called to print out the last line after which
the program is exited (or halted).

The flowchart of subroutines PRLN, BTOHEX, CON16B
and COMP are described in Figs. 2.18, 2.19, 2.20, 2.21,
respectively. The full system software is listed.

This software section completes the description of the
system. All that is now required are a few pointers along
the stoney path of testing, and a few do's and don'ts about
the printer itself. These will appear in Part 3 next month.
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SPACEMEN
FRANK W. HYDE

H EAO-2
The second High Energy Astronomical Ob-

servatory was successfully launched on
November 13 1978. Its primary task is to in-
vestigate X-ray sources. This is a wide area
for it includes stellar objects such as Pulsars,
Quasars, Super Novae and Radio galaxies.
The large glancing incidence X-ray telescope
is the largest telescope that has so far orbited
tle Earth.

HEAO-1 which was launched in August
1977 was designed to be operational for six
months. This period has been exceeded by
many months and it is still active. During the
time up to the launch of HEAO-2 it had added
upwards of a thousand more X-ray sources to
the 200 or so known at that date.

It must be remembered that the pioneer
work on X-ray sources have been done by
Ariel-1 and Ariel-5 and the teams working in
the British Isles were responsible for this im-
portant branch of astronomy getting into the
"big time".

The progress that follows such pioneer
work does appear sometimes to overshadow
what has gone before. The benefits however
are the best tribute to the right thinking of the
pioneers. HEAO-2 is to add to the extensive
search; the sensitivity of the experiments
means that it will be possible to look still
deeper into space for data to help solve some
of the problems facing astrophysicists.

One of the problems of HEAO-2 is that it is
necessary to lock on to an object for a long
period in order to obtain positive results, con-
sequently the attitude control has had to be
improved. The gas jet system has been sup-
plemented with reaction wheels. This will give
a pointing accuracy of about one arc -second.

The mirrors employed vary in diameter
from 30mm to 560mm. There are three star
dissectors used as star trackers which update
the gyros during the pointing action. The total
length of the telescope is 4.7 metres. A high
resolution imager digitally records the central

field of the telescope which is about 25 arc -
minutes at the central portion. This operates
on the photo -multiplier principle. An incident
X-ray photon triggers the emission of an elec-
tron and after successive impinging on other
plates, its charge is detected. The detected
result provides information as to position and
features of the object. It is arranged that the
imager can work in conjunction with two
types of spectrometer.

PROPORTIONAL COUNTER
Another experiment is a proportional coun-

ter. This is co -aligned with the telescope but
independent of it. The counter covers a wider
range of energies received from X-ray sources.
In this case the range is 0.2 to 20keV and the
instrument will scan much the same area as
the main telescope.

There are three other focal plane experi-
ments. Qne of these, the crystal spectrometer,
will be used to provide spacial as well as spec-
tral information about extended X-ray
sources. In this category would come super-
novae remnants. The mode of operation can
be controlled to variable resolution. Four dif-
ferent apertures can be used and this instru-
ment has its own proportional counters. It is
possible with this instrument to obtain infor-
mation on the chemical composition of the
source.

WIDE FIELD IMAGER
Another instrument is the wide field imager

using a pair of counters. Each counter is
divided into small regions which observe a
portion of the source. The final image resolu-
tion is about one arc -minute. There is a further
instrument which is a solid state spectrometer.
This is capable of observing the whole spec-
trum over a range of 0.4 to 4KeV. The impor-
tant part of this instrument is the silicon -
germanium crystal. This is cooled by solid
methane and ammonia.

The Telescope is orbiting at 537km with an
inclination of 23.5 degrees. The vehicle is
6.7m long and 2.4m in diameter with a weight
of 3,175kg. The designed life is for 12 months,
though no doubt it will follow previous
histories and be operational for much longer.
To keep up the continuity of observations
another vehicle HEAO-3 is planned.

ANOTHER GOONHILLY
Goonhilly 4 is the first part of the United

Kingdom's contribution to Eutelsat. In 1977
the U.K. became a participant in the 17 coun-
try Eutelsat. The system is based on the
11/14GHz communication satellite which is
called ECS. At present there is a test satellite
in orbit which is called OTS2. Since May 1978
it has been in a geo-stationary orbit at 10
degrees above Gabon. The degree is a line of
longitude passing near Oslo through middle
Europe by Hamburg, Lake Constance, Milan,
Sardinia and Tunis.

The terminal is a joint venture of the Post
Office, The Department of Industry and Mar-
coni Communication Systems Ltd. The sta-
tion was designed and built by Marconi's at a
cost of some 3.5m and has already been in
operation sending 14GHz signals to the
satellite and receiving them back at 11GHz.

The aerial is a 19 metre dish with a

Cassegrain feed a gain of 66dB at 14.14GHz
and a gain of 65dB at a frequency of 10.95 to
11.8GHz. A special feature of the aerial
system is that it allows identical frequencies to
be transmitted at the same time one polarised
horizontally and the other polarised vertically.
There is therefore a saving of spectrum space.
Part of the preliminary tests are to discover if
meteorological conditions will adversely affect
performance of those two modes.

The 14GHz transmitter is installed in a
building below the dish and feeds the aerial
through a waveguide system and horn. The r.f.
amplifier consists of a five cavity klystron and
gives a power of 1.6kW with a gain of 32dB at
a bandwidth of 90MHz. This is fed from
I4GHz signals. The convertor can operate on
two modes 140MHz which can carry
120Mbits of digital information or 70MHz
carrying 60Mbits of digital or Em. video infor-
mation.

In addition to dual polarisation further
economies are to be obtained by means of
digital speech interpolation. This equipment
has been designed by Cambridge Consultants.
It is a distributed microprocessor system
which employs seven Texas Instruments
TMS9900S devices. This was such an advan-
ced design that a special simulator had to be
built to test it. Simulation of activity in speech
is equivalent to 240 terrestrial channels.

The EUTELSAT system is developing to
handle European telephony and television
programmes during the decade of 1980/90.

GENERAL DESIGN
The general design of the satellite will be

similar to the OTS2. The main differences are
that ECS will have twelve 80MHz transpon-
ders instead of six different band widths. It will
not have attitude control. It will therefore be
seen from Earth moving daily in a figure of
eight path between 3.5 degrees north and 3.5
degrees south. It will have three spot beam
aerials instead of the five on OTS2 and is
designed for a 7 year life. The satellite will
carry sufficient batteries to power five
transponders during an eclipse and is now ex-
pected to be launched by the ARIANE
launcher instead of the U.S. Thor Delta.

The twelve transponders are accom-
modated within the frequency band of
500MHz. Six of these are vertically polarised
and six are horizontally polarised. The output
of the solar panels is capable of powering 9 of
the transponders. Each of these transponders
terminates in a travelling -wave -tube amplifier
output of 20 watts. By the mid 80's it is expec-
ted that 15 earth stations will be operational.

ICE SHEETS SLOW UP MOON
Christopher Doake of the British Antarctic

Survey suggests that the ice sheets floating in
the Arctic are resposible for slowing down the
Moon and thus cause it to recede. The bending
of the ice sheets by about one metre must dis-
sipate something like 2 x 1012 watts over the
26,000 km "hinge line" where the ice is 500
metres thick. Doake says that extensive
glaciation occurs in the periods that precede
turning points, that is, when the Earth in-
creases its spin velocity.
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A selection of readers'
original circuit ideas. It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.

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

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

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

THis timer was designed for a full scale
range of 60 minutes but by using an

output of a lower order than 214, of the
divider, a shorter time can be more ac-
curately achieved. Alternately C 1 could be
changed for a different range altogether.

IC Ic and IC Id form a timing oscillator
feeding a fourteen stage binary divider
IC2. The output of the divider gates a
1kHz oscillator, IC la and IC lb, which in
turn powers a crystal mike insert as a
bleeper. With the VR1 potentiometer of

R2
820k

MI C 1 (CRYSTAL MIC. INSERT I

--ID

VERSATILE TIMER
the timing oscillator on maximum and out-
put Q14 of the IC2 feeding the I kHz os-
cillator, the bleeper comes on 60 minutes
after closing the switch (R3 and C4 form
an initialising circuit resetting the divider at
the instant of turn on).

The current consumption is in the order
of 500µA when timing and 1 mA when
bleeping.

VR1 should be calibrated to suit the
timing range chosen. Comparing the inset
with the full scale time, it can be seen that

TO PIN 7
OF CD4011

IC2

1.020

TO PIN 14 OF C04011

16

10

11

S1

if Q14 is chosen the maximum time is 60
minutes, if Q13 is chosen the maximum
time is 30 minutes and if Q12 is chosen the
maximum time is 15 minutes etc. By
changing C2/C3 to suit the application,
the timer has many uses. Examples are as
a parking meter, egg timer etc.

D. P. Burton,
Warrington,

Cheshire.

C4
NMI 1n IC1c ICid

MEI
mim mi.C2 C3

100n 100 n

R3
1M

VR1

1M
LIN

R4 -r
9V2M2

.6=

11.

10

INPUT
PULSES

11

RESET

TDD

116

IN
SOS

9

7- 0142
- 134+ 24

06 + 25

6
a6+ 26
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u7 z 
as + 26

12 -09.29
- °to+ 210
Z-0114 211
J.- 012+ 212

2-0134 213
014+ 214

OUTPUT OF
4020

IC1 = 4011
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6-12V CONVERTOR
MANY imported cars used to have a 6

volt electrical system. Unfortunately,
most British car accessories, notably,
radio/cassette recorders, require a 12 volt
power supply, which makes it impossible
to use them in one of the older imported
vehicles.

The unit described overcomes this
problem by producing a 12 volt supply
from a 6 volt battery, at an output current
rating of about 0.5 amps, which should be
adequate for most car accessories.

The complete circuit diagram. It
ov

consists of two main parts-an oscillator
which drives a step-up transformer, then a
rectifier and regulator circuit.

Transistor TR I and its associated
components form and audio frequency
oscillator which operates at about 15kHz,
although the exact frequency depends
upon the load current. Resistor R 1
provides d.c. bias to the transistor base
and oscillation is achieved by positive
feedback derived from winding L2 on the
transformer. The output waveform is
almost a square wave, which is stepped up
to about 32 volts peak -to -peak in the
transformer secondary before being
rectified by diodes D1 -D4. This produces
a voltage of about 15 volts d.c. before the
regulator circuit, with less than 0.1 volt
peak -to -peak ripple. The transformer
inductors should be pile wound on an
FX2243 bobbin and enclosed in the pot
core.

A simple series regulator circuit is all

L1
TI

that is required to produce a constant 12
volt output. The base voltage of the series
transistor TR3 is controlled by the 12 volt
Zener diode D7. Transistor TR3 base
current and the Zener current are supplied
from transistor TR2, which together with
D5, D6, R4 and R5 form a constant
current source. This was used in place of
the conventional resistor in this position
since it prevents the Zener current from
rising excessively in the "no load"
condition. It also allows a smaller rating
Zener diode to be used. The inclusion of
R3 limits the rectifier output to about 35
volts when the regulator is not supplying
any current,

Inductors L I and L5 eliminate r.f.
interference from the 6 and 12 volt
supplies and should be wound on ferrite
rod.

T R3 2N305 5 L5 +12V

The connections shown are for a car
with a 6 volt, negative earth system. The
diecast box can be bolted directly onto the
chassis and the internal connection made
between the box and the 6 volt negative
supply. If a + 12 volt supply is required,
the negative output lead may also be
connected directly to chassis.

For a 6 volt positive earth system, the
only change is that the internal chassis
connection must be connected to the 6
volt positive supply.

Because the output is electrically
isolated from the input, either one of the
output leads may be connected to chassis
so providing either a positive or negative
12 volt supply.

D. Turner,
Plymouth,

Devon.

ENVELOPE
SHAPER

Asimple modification to the Autowah
circuit (PE March '77) will add an

envelope shaping facility and a more
interesting Wah-Wah sound. This requires
the replacement of the ramp generator
(C7, VR2, VR3, R9 and R10) with a
trapezoid waveform generator.

A pulse at the base of TR2, due to a
signal at the input, causes TR3 to conduct
and the voltage at pins 4 and 2 of the 555
to fall to the -ye rail. This resets and re -
triggers the 555 monostable. The output of
the 555-pin 3-goes high-toward
OV-and C102 charges through D102
and VR103 at a rate dependent on the
setting of VR103.

After a period of time, dependent on
VR101, pin 3 goes low-and C102 dis-
charges through D101 and VR102 at a
rate dependent on VR IO2.

Thus at the beginning of each note a
trapezoid waveform will appear at point
"A" with attack, delay and decay lines
fully controllable. This voltage controls the
VCA/VCF built around IC 11 via VR104
and TR1.

TR1

TR2
TR3

ORIGINAL AUTOWAH

VR101
500k

4

0101
555

7

6

VR104 should be adjusted for flat
compromise between no signal at the
output when the control voltage is low
(-ye rail) and maximum signal when the
control voltage is high-with the circuit in
the VCA mode. D101 and D102 can be
any g.p. silicon diodes.

The timing components (C101, VR101,
VR102, VR103, C102) can be altered for
those used in the prototype if desired. If

D101

VR102 5.1

OV

VR104
1M

D102 VR
H

103 50k

C102
Lx,

the control pulse breaks through onto the
output this can be cured with 0.22µF
capacitor across the output. Finally, a
piece of advice about usage; the delay
period must be long enough to allow the
attack phase to occur, otherwise no
control voltage will be generated.

A. N. Oliver,
Brentwood,

Essex.
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HEADS OR TAILS?

THIS is a variation on "heads or tails".
By using 1.e.d.s instead of small bulbs,

the whole circuit can be constructed from
a single integrated circuit, without the need
for a separate transistor clock.

The circuit is shown where IC la and
IC 1 b form an astable or free -running mul-
tivibrator, which clocks the bistable or
memory made up of IC lc and IC Id.
When S I is closed, the coin is in the "spin-
ning" mode, in which the square wave out-
put from the multivibrator switches the
bistable, and hence the two 1.e.d.s, alter-
nately. When S1 is opened, the coin has
"landed" and the bistable remains in the
state it was last in, and the corresponding
l.e.d. will light up indicating the visible side
of the coin (heads or tails).

The whole can be constructed inside a
tin, provided that a small enough battery is
used (PP3 or similar), the "Spin" switch
being a miniature push -to -make switch.

D. J. Taylor,
Maidenhead,

Berks.

L.E.Ds=TIL209 OR SIMILAR
ICI =SN7400N

D2

R7

180

D3

1.1

5V1

Tan
simple novelty doorbell produces

adjustable range of sounds which
will surprise even the most travelled door-
bell ringer.

The circuit shown below comprises a
number of distinct sections: TR2 forms the
on/off controller; TR3 and TR4 form a
ramp generator; TR5 to TR8 form a
voltage controlled oscillator (VCO) and
TR9 and TR 10 form an audio amplifier.

When the pushbutton S I is pressed, C 1
charges via R I. The voltage across C 1 is

TR 1,3,7,8,9 = 2N3904
TR4,5,5 = 2N3906
TR 2,10 = 2N 3053

R2
1M

Cl
1041

NOVELTY DOOR -BELL
followed by the emitter of TR I. As this
voltage rises, TR2 turns on which
energises the remainder of the circuit. The
ramp generator, running at about 20Hz
modulates the VCO on one input, while
the voltage on TR 1 emitter controls the
other input. The VCO output is amplified
and passed to the loudspeaker.

When S1 is released, the circuit remains
active for a few seconds while C 1 dis-
charges through R2. VR2 adjusts the
ramp modulation, while VR I adjusts the

TR8

Rio
0k

R8

27

131

9V

rise and fall of frequency as the button is
pressed and released. The range of fre-
quencies produced is quite wide, hence the
sound of the bell is difficult to mask (or
ignore).

The standby current is infinitely small,
and with normal use a PP9 battery will last
several years.

P. R. Williams,
Stevenage,

Herts.

ECM

C6

100u
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emiconductor 0-J
.MC68488 MC3448 1CL8211,1CL8212

000

ON THE BUSES
Wouldn't it be nice to gather together an

ad hoc collection of test equipment such as
voltmeters, counters and signal generators,
to connect them all together, daisy -chain
fashion, and then be able to control the
whole collection with the aid of, say, a
microcomputer so that the result is a tightly
controlled measuring system.

Imagine it, to test a radio receiver, the
microcomputer sends out commands to set
the frequency and output level of the signal
generator, the voltage range of the
voltmeter, and the timebase of the counter.
While moving automatically through a

measuring sequence, the microcomputer
accepts output data from the measuring in-
struments and prints it out in the form of a
fully formatted test report. Pipe dream? No,
if you like you can do all of this right now,
provided that your test instruments are fit-
ted with IEEE488 bus interfaces.

The IEEE488 bus started life at Hewlett
Packard as the HP -113, and it turned out to
be such a sound, well engineered design
that it has now become accepted as an
international standard, adopted by many in-
strument makers.

In essence the IEEE488 bus consists of
an 8 bit wide bi-directional data bus and a
further 8 bits of control and handshake
data. Instruments connected to the bus are
allocated individual addresses, and they
may act as "talkers" or "listeners" as deter-
mined by the bus controller which could be
a programmable calculator or a microcom-
puter.

Data transfer on the bus can be from any
device activated as a talker to any
(reasonable) number of devices activated as
listeners, and data can be moved at up to
two megabytes per second!

Individual instruments can act as talkers
and listeners (to receive range commands
and transmit measured data for example)
and the bus controller can carry out "poll-
ing" operations to determine which devices
need service.

Not that the bus is restricted only to
sophisticated measuring systems, you can
connect together a voltmeter talker and a
printer listener to form a simple and con-
trollerless system, and if further proof of the
usefulness of the IEEE488 is necessary, the
Commodore PET microcomputer comes
equipped with an interface as a standard
feature.

BUS CHIP
Now, to get to the point of my story,

Motorola have introduced an IEEE488 bus
interface in a single 40 pin package, coded
MC68488.

The new chip is a version of the GPIA
(General Purpose Interface Adapter), and is
a member of the MC6800 microprocessor
family.

One side of the interface hooks up to the
microprocessor data bus and control lines
such as R/W and RESET, and the other side
drives the IEEE488 bus via bi-directional
Tri-state drivers such as the MC3448
(which is designed for the job).

The MC68488 handles many of the
complex bus protocol functions
automatically, but some others do require
extra effort from the microprocessor, under
software control.

With a little imagination, you can use the
MC68488 with other microprocessors, so
come on, if you want to transfer data at a
rapid rate, send it by bus!

POSITIVE REGULATOR -

THYRISTOR BOOST

MICRO -POWER

No, not another microprocessor news
item (sighs of relief!), but a pair of new loW
consumption voltage regulator building
blocks which are optimised for use at very
low voltages and/or currents where their
fixed voltage (e.g. LM309) cousins fear to
tread.

The new devices are made by Intersil and
are coded 1CL8211 and ICL8212. Both
are bipolar monolithic integrated circuits in
8 pin mini-d.i.p. packages, and both can be
used in some interesting and diverse ap-
plications such as positive and negative
voltage regulators, constant current
sources, overvoltage crowbar circuits and
power failure detectors.

The ICL82 11 contains a low voltage
(1 1 5 Volt) reference circuit, a differertial
error amplifier with a feedback reference in-
put, a current limited common emitter out-
put amplifier, and p.n.p. hysteresis
trpnsistor.

The ICL8212 is similar except that the
common emitter stage is not current
limited.

The new devices are really intended for
the unusual, rather than the run -of -the mill,
applications, particularly those where low
consumption is essential.

APPLICATIONS
One application which caught my eye

was the use of the ICL8212 as a program-
mable "Zener". This circuit uses two
resistors and a capacitor in addition to the
i.c., but by varying the ratio of the resistors,
any "Zener" voltage from 2 to 30V can be
selected. and a particular advantage is the
extremely low "knee" current of less t -tan
300 micro -amps.

INPUT

Another application using an 8211, and
shown here, is interesting for its use of an
external thyristor as an n.p.n.-p.n.p.
transistor structure, operating in a linear
mode and providing increased output
current in a positive voltage regulator
circuit.

A unique feature of this circuit is that the
cathode of the thyristor is acting as the
control terminal, and the gate as the output
terminal!

The only problem with this circuit is that
manufacturers' data sheets for thyristors do
not cover this strange mode of operation,
and no gain figures will be given for the
p.n.p. portion of the structure which is
utilised here. This of course, need not hin-
der the experimenter!
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GUITAR

MITIPROCESSIM
Mark A. Sawicki m. sc.( Eng.) Alex. Kowalewski

IN part two we dealt with the clock system and the input
and output filters. In this the VU driver, power supply board

and the pushbutton switch control module will be described
together with chassis design details and enclosure.

PUSHBUTTON CONTROL MODULE
In the stacked pushbutton control module there are three

boards, the top being the input filter, the second is the clock
board, and the third is the output filter (see photos Part 2).
The boards are separated from each other by means of eight
2.5cm p.v.c. spacers and from the bottom plate by four 1cm
p.v.c. spacers. The whole module is fastened to the bottom
plate by means of four 85mm steel wires threaded for 6BA
self-locking nuts. The front panel is fastened to the bottom
plate by the necks of the five jack sockets.

The centres of the pushbuttons are about 30mm apart in
both horizontal and vertical directions.

OPTIONAL VU DRIVER
Fig. 14 shows the complete VU driver circuit. The 748 is

an op -amp packaged into a T099 round metal can, with
leads bent into an 8 pin d.i.l. configuration. C75 is provided
to damp the movement of the meter.

The 748 is a similar device to the 741 op -amp except it
has external frequency compensation for improved high fre-
quency gain.

The power for this circuit is taken from the 0 and +15V
d.c. rails only. Input is taken directly from the output of the
first low pass filter.

Calibration is achieved by means of VR11.
Due to the simplicity of this optional unit it was construc-

ted on a piece of 0.1 in matrix Veroboard (45mm x 25mm)
and fastened to the main board as can be seen in the
photograph (page 1251-Part One).

LED STATUS INDICATOR SYSTEM
Fig. 15 shows the complete circuit diagram of the I.e.d.

status indicator system. The spare connections on the main
front panel slider switches are used for this purpose. Note
that the I.e.d. status indicators are independent of the
remote control.

48

R52

TO L.P 47k11
FILTER 2 0/P

Part 3

+ 15V

R53

MEl
100,1A
CALIBRATED
-20,0, +3.VU

OV

Fig. 14. VU driver circuit
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Fig. 15. L.e.d. status indicator
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D1/D2
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Fig. 16. Wiring for optional remote control jacks

The I.e.d.s are very useful if the processor is used in a live
performance situation where the ambient light is often very
low. Here the upper switch positions are denoted by green
and the bottom by red I.e.d.s. The fuzz effect however has a
yellow I.e.d. for the on position.

REMOTE CONTROL
Fig. 16 shows a complete circuit diagram of the remote

control system. It employs three, two and three pole chassis
mounting +in jack sockets. Consequently when a jack plug is
inserted into the socket it automatically bypasses the slider
switch on the front panel, thus preparing the unit for optional
footswitch operation.

C78

01pF

C76 C77

1000pF 1000pF

IEP15

Fig. 17. Circuit of power supply unit
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Fig. 19. P.s.u. board layout
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Prototype board based entirely on RS components

130

5 140

This feature will prove to be essential for guitar work.
These footswitches are available from:

Re -An Products Ltd.,
Burnham Road,
Dartford,
Kent, DA1 5BN.

POWER SUPPLY
The complete circuit diagram of the power supply board is

shown in Fig. 17. This employs a RS transformer, and
monolithic voltage regulator. The prototype multiprocessor
included an RS board; however an alternative p.c. layout is
given in Fig. 18 with component and wiring details in
Fig. 19.

The power supply is stabilised and regulated providing
+15V, OV, -15V d.c. The whole p.c.b. is mounted on four
1cm p.v.c. spacers on the right-hand side of the base plate
as can be seen. The mains is switched on and off by means
of an illuminated rocker switch.

Power is fed to the unit via a Euroconnector and then a
200mA fuse, both auxiliary devices are mounted on the rea -
panel.

CHASSIS AND CASE CONSTRUCTION
Fig. 20 shows the dimensions of the individual metal

plates required to construct the chassis unit for the guitar
sound multiprocessor. All the aluminium used was 1 .5mrr
thick. Basically all that is required is the main base plate (C)
rear panel (B) and front panel (A) which has been bent to
cater for the sloping front panel design. All the metal
surfaces were sprayed with gloss paint and the artwork was
carried out in Letraset which was later sprayed with lacquer
in order to protect it.

Fig. 20. Exploded diagram of chassis and case

355
330

MATERIAL:
PANELS AND CHASSIS- 1.5mm 116 SWGI

ALUMINIUM ALLOY

CASE - 12.7mm 11/2" I PLYWOOD OR
SIMILAR.

DIMENSIONS IN mm

173
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Fig. 21. Cutting details of front panel

7
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HOLES TO SUIT
SWITCH AND
METER

75

Switch positions and o'clock settings of potentiometers for sounds indicated

Control Rotary Fuzz Flanging Phaser/Vibrato Reverb Computer Voice Repeat Echo Vibrato/Reverb
1 9 Min 9 Min Min 9 10 9

2 5 Min 1 Min 6 Min Min Min
3 Down Down Up Up Down Up Up Min
4 12 Min Min Min 11.30 12 Min 12

5 12 (delay 4mS) Min (delay 4mS) 12 (delay 4mS) 12 (delay 4mS) Min (delay 43mS) 12 (delay 9mS) 9 (delay 43mS) 4 (delay 4mS)
6 9 Min 10 6 Min 5.30 9 9

7 Down Down Down Up Down Up Up Up
8 Min 5.30 Min Min Min 12 Min Min
9 Up Down Up Up Up Up Up Up

REVERB

DECAY

ERASER/
PHASER /REVERB VIBRATO

DEPTH

3

REVERS OFFSET

VCO - MODULATION

DEPTH SPEED

VIBRATO CLIPPING FUZZ

7 9
mini

(EP 271

PHASER/ FLANGER/ LEVEL.

REVERB

Table 2 and numbered related controls

Drilling details for the front panel are given in Fig. 21 but
these should be modified as component sizes dictate.

Fig. 20 shows the dimensions of the case components
which were comprised of iin plywood covered in plastic
Vinyl Rexine. When gluing on the plastic use "Evostick"
because it allows you to move the plastic into position
before it sets.

It's a good idea to attach a carrying handle to the case for
safety and ease in transportation.

SETTING UP

This instrument is experimental in nature so when using it
let your imagination be your guide. However, Table 2 gives
you a rough idea of what can be achieved with the
processor.

Some component changes have been made and are
correct as shown in the circuit diagrams.
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The Logic
robes

HIGH

LOW

I
I.
CD PULSE
U

a MEM
V

0
CO PULSE
111

DTL
TTL

CMOS

When you see what these new CSC logic probes can do, in such a small size, and at such small
prices, there's only one word for it: -

1

Amazing!Amazing!
LP -1 Unit Price £31.00- Post & Package E1.50. VAT £2.60. Total £35.10.
Clip the leads to the power supply of the circuit under test, touch the probe tip to any pin, pad
or component and you're in business. The 'HIGH' and 'LOW' LEDs show logic states 1 or 0; if
neither come on you've got open circuit, tri-state, signal but of tolerance (or no power!).
The 'PULSE LED flashes once for any pulse 50n sec or longer, and flashes regularly at
3Hz for high frequency trains. Then, while 'PULSE' is flashing, 'HIGH' will come on alone to
show duty -cycles over 85%, 'LOW' alone to show less than 15%, and with both on together
duty -cycles can be estimated between 15% and 85% by relative brightness.
In the MEMORY mode, the leading edge (positive- or negative -going) of any pulse will latch a
flip-flop on and keep the PULSE LED lit as long as power is applied to the probe. You can
catch events that are hard to see even with a high quality scope!
LP -1 is switch -selectable for DTL/TTL and HTL/CMOS circuits.

LP -2 Unit Price E18.00  Post & Package E1.25  VAT El. 54. Total £20.79.
Economy version of LP -1, with the same HTL/CMOS and DTL/TTL capability. 'H IG H' or 'LOW'
LEDs function as in LP-1,'PULSE' catches pulses as short as 300nsec and shows pulse trains
as 10Hz blink. When pulsing,'HIGH' comes on to show duty -cycles above 70%,'LOW shows
below 30%, both en together show between 30% and 70%. 300,000 Ohm input impedcR ce
protects your circuit under test, and the low price brings the advantages of our quick, easy
LOGIC PROBE technique to anyone interested in logic circuitry.

LP -3 Unit Price E49.00- Post & Package E1.50VAT £4.04,- Total £54.54.
Super -high speed version, captures pulses as short as lOnsec, and monitors pulse trains as
rapid as 50MHz. That's better performance than many oscilloscopes! And no bulky
instruments, no set-up time. At frequencies up to 1.5MHz you can estimate duty -cycles by the
High/Low relative intensity, as with LP -1. DTL/TTL and HTL/CMOS are switch -selectable, of
course, plus 'MEM' memory mode to latch on to any pulse, pulse train or passing transient.
LP -3 is the ideal trouble-shooter for your fastest logic circuits, and like all CSC probes is well -
designed, handy and easy to use, robust, reliable and individually tested before it leaves the
factory.

And the new puiser DP -1 Unit Price E51.00- Post & Package £1.50  VAT £4.20 -Total £56.70.
The Digital Pulser:another new idea from CSC.The DP -1 registers the polarity of any pin, pad or
component and then, when you touch the 'PULSE' button, delivers a single no -bounce pulse
to swing the logic state the other way Or if you hold the button down for more than a second,
the DP -1 shoots out pulse after pulse at100Hz.The single LED blinks for each single pulse, or
glows during a pulse train. If your circuit is a veryfast one, you can open the clock.line and take it
through its function step by step, at single pulse rate or at 100 per second. Clever! And a very
reasonable price.

How to order. Telephone 0799-21682 and give us your Access, Barclaycard or American
Express number, and your order will be in the post that night. Or write your order, enclosing
cheque or postal order, or stating credit card number and expiry date. (Don't post the card!).
Alternatively, ask for our latest catalogue, showing all CSC products for the engineer and the
home hobbyist.
(Prices are for UK only For Europe add 10%, outside Europe add 121/2% to total prices).

Specification LP -1 LP -2 LP -3 DP -1

Input Impedance 100,0000 . 300,000(1 500,000(1 Output Tri State

Minimum Detectable Pulse 50ns 300ns lOns Autopolarity Pulse Sensing

Max. Input Signal (Freq.) 10 MHz 1.5MHz 50MHz Sink and Source 100 ma

Pulse Detector (LED) High Speed Train or
Single Event

High Speed Train or
Single Event

High Speed Train or
Single Event

Pulse Train: 100pps

Pulse Memory Pulse or Level Transition
Detected and Stored

None Pulse or Level Transition
Detected and Stored

LED indicator flashes in Single Pulse.
Stays lit on Pulse Train

CONTINENTAL SPECIALTIES CORPORATION (UK) LTD.,
UNIT 1, SHIRE HILL INDUSTRIAL ESTATE, DEPT 5J,
SAFFRON WALDEN, ESSEX CB11 3AQ TEL: 0799-21682.
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ICS have
helped thousands

of ambitious people
to move up into higher paid

more secure jobs in the field of
elactronlica now it can be your turn.

Whether you are a newcomer to the field
or already working in the industry, CS can

provide you with the specialised training so essential
to success.

Personal Tuition and Guaranteed Success

The expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
tbat suits you best and in your own home. In the words
of one of our many successful students: "Since starting
my course, my salary has trebled and 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 TA/. 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.

Name

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

Address

Age

To ICS, Dept. D273, Intertext House,
London SW8 4UJ
or telephone 01-622 991 1 (all hours)

Wilmslow
Audio

THE firm for speakers!
SEND 15p STAMP FOR THE WORLD'S BEST CATALOGUE OF
SPEAKERS, DRIVE UNITS, KITS, CROSSOVERS, ETC. AND

DISCOUNT PRICE LIST

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

Discount etc. at 5 Swan Street and 10 Swan Street
Tel.: Wilmslow 529599 for Speakers Tel.: Wilmslow 526213 for Hi-Fi

Clef Kits -
m y jhr M II 111 11 1151i',S,%

Designer approved quality kits
for Electronic Musical
Instrument Construction.

JOANNA 728 88 PIANOS
Six and 7k 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
A new physical layout has been
adopted tosimplifyconstruction.

P.E. STRING ENSEMBLE
The only kit available to the
proven A. J. Boothman Design
for this versatile String Machine.

Send S.A.E. to -

Clef Products (Dept P.E.) 16, Mayfield Road,
Bramhall, Cheshire SK7 1 JU

SINCLAIR PRODUCTS microvision tv 90.
PDM35 £27.25. Mains adaptor E3.24. Case
£3.25. DM235 £48.30. Rechargeable
battery units £8. Adaptor/charger E3.70.
Case £8.50. Cambridge prog. calculator
E13.13. Prog. library £3.45. Mains adaptor
£3.20. Enterprise prog. calculator E21.95.
DM350. DM450 p.o.e.

COMPONENTS send sae for full list. 1 lb
Fedi f 1.05. Delo pen 73p. 60 sq ins pcb
55p. Laminate cutter 75p. Small drill 20p.
zn414 E1.05. Pcb and extra parts for radio
£3.85. Case £1. 1N4148 1.4p. 1N4002
2.9p, 723 29p. 741 15p. NE555 23p.
bc182b, bc183b, bc184b, bc212b, bc213b,
bc214c 4.5p. Plastic equivs bc107, bc109
4.8p. ,IVV 5% E12 resistors lOR to 10M 1p,
0,8p for 50+ of one value. 16V electrolytics
.5/t/2/5/10/22mf 5p, 10Ornf 6p, 1000mf
10p. Polyesters 250V .015, .068, .1mf 14-p.
Ceramics 50V E6 22pf to 47n 2p.
Polystyrenes 63V E12 10 pf to 10n 3p.
Zeners 400mW E24 2V7 to 33V 7p.

TV GAMES send sae for data. AY -3-8500 +
kit E8.95. AY -3-8600 + kit £12.50. Tank
battles chip + kit £13.95. Stunt cycle chip
£6.90, kit £4.00. Rifle kit £4.95.

IC AUDIO AMPS with pcb JC12 6W 1.60.
JC20 10W £2.95. JC40 20W £2.95.

BATTERY ELIMINATORS 3 -way type
6/71/9V 300mA £2.95. 100mA radio type
with press -studs 9V £3.35, 9+9V £4.50.
Stabilized type 3/6/71/9V 400mA E6.40.
12V car convertors 3/41/6/71/9V 800mA
E2.50.

BATTERY ELIMINATOR KITS send sae for
data. 100mA radio types with press -studs
4'V1, £1.40. 6V 1.40, 9V £1.40, 41+41V

.80. 6+6V E 1.80, 9+5V f 1.80. Stabilized
8 -way types 3/44/6/7119/12/15/18V
100mA £2.80, 1Amp £6.40. Stabilized
power kits 2-18V 100mA E3.60, 2-30V 1A
£6.95. 2-30V 2A £10.95. 12V car convertor
6/71/9V 1A £1.35.

T -DEC AND CSC BREADBOARDS s-dec
£3.17. t-dec £4.02, u-deca £4.40, u-decb
£6.73. 16 dil adaptor £2.14. exp 300 £6.21.
exp 350 £3.40, exp 650 £3.89, exp 4b
£2.48.
BI-PAK AUDIO MODULES 5450 £23.51.
AL60 E4.86. pa100 E16.71. spm80 £4.47.
bmt80 E5.95. Stereo 30 £20.12.

SWAN LEY ELECTRONICS
(Dept. PE), 32 Goldsel Rd.,

Swenley, Kent BR8 8E2
Post 30p extra. Prices include VAT.
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International
Electronics has always been an inter-

national industry. But never on such a vast
scale as we are witnessing today or over
such a variety of electronic products. Coun-
tries who had little or no capability in elec-
tronics are now becoming substantial
producers.

At first, these "backward" countries were
being used as low-cost labour areas for
assembly work. They are now climbing the
learning curve. Soon they, too, will be
designing.

The process is being accelerated by
technology transfer, especially in defence
electronics. Few countries today, when
procuring defence equipment, are content
to let an overseas supplier provide
everything. They want a share of the work
themselves.

If they need, say, 1,000 military radios
they will take the first 100 from the supply-
ing country and set up a local assembly
plant to build the balance of 900 radios,
largely from kits but embodying as much as
possible that can be built or acquired
locally. This is very true of the Middle East.

But for commercial or other reasons it is
also happening in the advanced electronics
countries. Who could have imagined only a
few years ago that one day the chairman of
a substantial UK operation would be a Mr.
Kenichero Hiyama, overseeing the produc-
tion of radio and TV equipment carrying
famous brand names such as Bush and
Murphy. Mr. Hiyama is the Japanese chair-
man of Rank -Toshiba, the first joint Anglo-
Japanese company of which 70 per cent is
owned by the Rank Organisation, 30 per
cent by Toshiba.

The company will plough in an extra £3
million investment to strengthen the
existing Rank plants at Plymouth and Red-
ruth with the target of a production rate of
350,000 colour sets and 100,000 mono-
chromes a year.

We can expect further Japanese penetra-
tion in the years ahead. The advantage of a
joint company is clear. At least, from the
British viewpoint, production is maintained,
even increased, in the UK and products will
be exported under the Toshiba brand name
to other European countries.

Thorn Consumer Electronics is express-
ing a willingness to learn from others. Half
a dozen union men and four senior
managers have been to Japan to see for
themselves the conditions and work
methods of their main competitors.

Technology Transfer
Technology transfer has also been in the

news. The biggest single new outlet for UK
expertise looks like being China. At the time
of writing no substantial new orders had
been announced as definite but there were
high hopes of substantial contracts for
defence and other equipment. It is almost
certain that China will want to build, for
example, Harrier jump -jets and aero
engines under a technology transfer agree-
ment. Defence electronics will follow.

Nearer home, Racal has done a deal with
Spain in which the Spaniards will build
Racal -designed VHF military manpack
radios in a factory near Madrid. A condition
of tender was that bulk manufacture would
take place in Spain. Refusal means no
business. Acceptance of the condition still
brings in Racal some £6 million, well worth
having and, as there was plenty of competi-
tion for the contract, if Racal didn't win
someone else would.

Discussing this type of deal with industry
leaders I was told that high technology
companies are confident they have the in-
ventive muscle to stay ahead of the game.
That by the time a technologically retarded
country had mastered the present genera-
tion of equipment the advanced companies
would already be in production of the next
generation. As for example, in the giant
Togliattigrad car assembly plant in the
Soviet Union, designed by Italian Fiat but
behind in technolgoy compared with Fiat's
present developments at Turin, or the
production of ITT connectors in Poland
which are technologically a generation
behind those produced by ITT in Western
Europe or the United States.

Nonetheless, the gap is bound to narrow
and there are plenty of examples of in-
telligent pupils who have outclassed their
masters, prime example being the
Japanese who were non-starters in many
fields a short 30 years ago but are now
fearsome competitors, not least in elec-
tronics.

Single Chip
The single -chip revolution is now well

under way. I have quoted several examples
in recent months and almost daily some
complicated function or other is revealed
as not only technically feasible on a single
piece of silicon but with production
samples available.

I remember the mixed feelings I had

when I looked into the guts of the first
Racal 99 Series frequency counters, based
on a Ferranti chip, when they appeared
some three years ago. There was the 193x
with practically nothing in it. Of course they
worked beautifully but when you are laying
out a few hundred pounds you expect to
see something substantial inside for your
hard-earned cash.

I was reminded of this early experience,
almost shocked disbelief, when Hewlett-
Packard announced their new 100MHz
5315A countertimer which includes com-
puting facilities from a microprocessor.

Only nine years ago the equivalent H -P
product of that era had a dozen p.c.b.s
packed with TTL circuits to perform tie
logic functions alone. The same work is
now done by a couple of chips. In all, tie
new instrument contains just nine i.c.s.
The 5315A, selling at about £500 and a
low-cost sister instrument at about £230
have been introduced to meet fierce
competition in the counter market.

Look to Philips, too, for intensification of
competition in the instrument market.
Philips was anything but a leader even five
years ago.

Since catching the instrument loJg
Philips has made considerable inroads,
especially with oscilloscopes. The 1978
sales of instrument products in the UK
were 50 per cent higher than in 1977 and
in the instrument business this is indeed
fast growth.

Prestel
The Post Office Prestel viewdata sery ce

is proving an exciting prospect for overseas
administrations as well as at home. It could
be a big export hit. West Germany, the
Netherlands, Hong Kong and the USA (in
agreement with a US company) have
already signed, or are in process of doing
so. The seventeenth country in which live
demonstrations have been given is the
Soviet Union with a presentation in
Moscow.

Post Office researchers are now busy
devising new ways of getting viewdata on
the screen in different alphabets such as
Arabic, Greek, Hebrew and the phonetic
Japanese script known as Katakana.

There are great hopes that the British
system will be adopted as the world stan-
dard, thus enhancing further export
prospects.

GEC/Fairchild
The GEC/Fairchild joint venture in the UK

for the production of VLSI circuits appears
to be on schedule with production till
forecast for 1980. INMOS, a possible com-
petitor backed by the National Enterprise
Board, will pose no threat according to
Fairchild chairman Wilf Corrigan who has
gone so far as to forecast INMOS as
"doomed" and "too late".

Well, time will tell, but as regular readers
will remember I tend to agree that INMOS
chances are slim if only because it has no
established marketing outlets and no
previous track record of its own.
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BP 1 520 625, from Harold Barkan of
New York, describes a simple idea in

lengthy prose which is characteristic of
patents originating from the USA. The in-
terest value of the simple idea does
however justify the effort of cutting through
the verbiage. The object is to modify a
touch control switch so that it is actuated
by touching a living plant!

Barkan has made the simple, but ap-
parently novel, observation that if the touch
sensitive element of an electrical touch
switch (e.g. of the type used to control
domestic lighting) is electrically connected

EIJ
Copies of Patents can be obtained from :
the Patent Office Sales, St. Mary Cray, Orpington, Kent Price 95p each

ORGANIC TOUCH SWITCH

70t/CH
ACTIVATED

SW/TC14

to the roots of a pot plant, then the plant
itself will serve as the touch sensitive
element.

CIOCI

Bearing in mind the high fluid content of
a living plant, this is readily understandable.
Barkan maintains that even cut flowers or
fruit and vegetables in a bowl are suffi-
ciently electrically conductive to function
in the same manner.

The simplest approach recommended is
merely to extend the touch sensitive ele-
ment of an off -the -shelf touch sensitive
switch. A length of wire connects with an
electrode buried under the earth in which
the plant grows. According to the inventor,
a light or other load connected to the
switch terminals can then be switched on
and off merely by gently stroking the plant
leaves or flowers.

Audio designers are turning towards
piezo-electric powered loudspeakers and
several modern high fidelity speakers now
incorporate piezo horns as their HF units or
"tweeters". In BP1 489 351, Philips patent
a loudspeaker which is based on a

diaphragm formed entirely from piezo-
electric material and, in principle, appears
adaptable to larger and wider bandwidth
units than previously.

The Philips transducer has a circular
diaphragm formed from a foil of
polyvinylidene fluoride, a material which
has piezo-electric properties. The
diaphragm foil has metal electrodes
vacuum deposited on each major surface
and is circularly corrugated, so that its sur-
face is covered with concentric rings of V-
shaped cross-section. The opposite walls or
flanks of each ring are oppositely polarised.
Thus in Fig. 1 the flanks 2, 4 and 6 are

P

PIEZOELECTRIC TRANSDUCER

Fig.1

polarised in one direction (arrows A) and
the flanks 3 and 5 are polarised in the op-
posite direction (arrows B). In Fig. 2 the
flanks 20, 22 and 24 are polarised in the
direction of the arrows P and flanks 21 and
23 in the direction of arrows Q. The
diaphragm is polarised by electrodes 30
and 31 of the polarising device (Fig. 3).

When an alternating voltage audio signal
is applied to the surface electrodes (not
shown in the diagrams), all the flanks of the
diaphragm behave in characteristic piezo-

21

24

Fig.2

23

25

20

22

24

electric manner and change in length. But
as the flank pairs are oppositely polarised
the action of all the flanks is concerted, and
the diaphragm as a whole moves in an axial
direction. It thus behaves in the manner of a
conventional loudspeaker cone driven elec-
tromagnetically by a moving coil. So, the
applied audio signal is converted directly
into mechanical energy. This suggests that
the unit will have high efficiency in terms of
sound level transduced from audio signal
input.

30

+13

+0

op

+0 )- -23

op

0

Fig.3

31

25
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The Sinclair PDM35.
A personal digital multimeter for only £29.95

Technical specification
DC Volts (4 ranges)
Range:1 mV to 1000 V.
Accuracy of reading 1.0% ± I count.
Note:10 M t t input impedance.
AC Volts (40 Hz -5 kHz)
Range:1 V to 500 V.
Accuracy of reading: l.0% ± 2 counts.
DC Current (6 ranges)
Range:1 nA to 200 mA.
Accuracy of reading:1.0% ± 1 count.
Note: Max. resolution 0.1 nA.

Now everyone can afford to
own a digital multimeter

A digital multimeter used to
mean an expensive, bulky piece of
equipment.

The Sinclair PDM35 changes
that. It's got all the functions and
features you want in a digital
multimeter, yet they're neatly
packaged in a rugged but light
pocket-size case, ready to go
anywhere.

The Sinclair PDM35 gives you
all the benefits of an ordinary digital
multimeter - quick clear readings,
high accuracy and resolution, high
input impedence. Yet at £29.95
(+8% VAT), it costs less than you'd
expect to pay for an analogue meter!

The Sinclair PDM35 is tailor-
made for anyone who needs to make
rapid measurements. Development
engineers, field service engineers,
lab technicians, computer specialists,
radio and electronic hobbyists will
find it ideal.

With its rugged construction
and battery operation, the PDM35 is
perfectly suited for hand work in the
field, while its angled display and
optional AC power facility make it
just as useful on the bench.

What you get with a PDM35
31/2 digit resolution.
Sharp, bright, easily read LED
display, reading to ± 1.999.
Automatic polarity selection.
Resolution of I mV and 0.1 nA
(0.000114A).
Direct reading of semiconductor
forward voltages at 5 different currents
Resistance measured up to 20 Mti.
1% of reading accuracy.

Operation from replaceable battery
or AC adaptor.
Industry standard 10 Mit input
impedance.
Compare it with an
analogue meter!

The PDM 35's 1% of reading
compares with 3% of full scale for a
comparable analogue meter. That
makes it around 5 times more
accurate on average.

The PDM35 will resolve 1 mV
against around 10 mV for a
comparable analogue meter - and
resolution on current is over 1000
times greater.

The PDM35's DC input
impedance of10 M t i is 50 times
higher than a 20 ki i/volt analogue
meter on the 10 V range.

The PDM35 gives precise
digital readings. So there's no need to
interpret ambiguous scales, no
parallax errors. There's no need to
reverse leads for negative readings.
There's no delicate meter movement
to damage. And you can resolve
current as low as 0.1 nA and measure
transistor and diode junctions over
5 decades of current.

To: Sinclair Radionics Ltd, London Road, St lye
Please send me (qty) PDM 35(s)
g £32.35 (incl. VAT) each

(qty) De -Luxe carrying cases
I@,C3.24 (incl. VAT) each £-- (qty) adaptor(s) for 240V

power @ £3.24 (incl. VAT) each
Post and packing (please add)

£
£0.65

I enclose cheque/PO made payable
Ito Sinclair Radionics Ltd for
(indicate total amount) £

II understand that if I am not completely
satisfied with my PDM 35, I may return
Lwithin ten days for full cash refund.

Resistance (5 ranges)
Range:It i to 20 Mt I.
Accuracy of reading: l.5% ± 1 count.
Also provides 5 junction -test ranges.
Dimensions: 6 in x 3 in x 11/2 in.
Weight: 61/2 oz. '

Power supply: 9 V battery or
Sinclair AC adaptor.
Sockets: Standard 4 mm for
resilient plugs.
Options: AC adaptor for 240 V
50 Hz power. De -luxe padded
carrying wallet. 30 kV probe.
The Sinclair credentials

Sinclair have pioneered a whole
range of electronic world -firsts - from
programmable pocket calculators
to miniature TVs.The PDM35
embodies six years' experience in
digital multimeter design, in which
time Sinclair have become one of
the world's largest producers.
Tried, tested, ready to go!

The Sinclair PDM35 comes to
you fully built, tested, calibrated and
guaranteed. It comes complete with
leads and test prods, operating
instructions -and a carrying wallet. And
getting one couldn't be easier. Just fill
in the coupon, enclose a cheque/ PO
for the correct amount (usual 10 -day
money -back undertaking, of course),
and send it to us.

Sinclair Radionics Ltd, London Road,
St Ives, Huntingdon, Cambs., PE17 4HJ,
England. Regd No: 699483.

s, Huntingdon, Cambs., PE17 4HJ. PE/71

Name

Address

,sin lair II

World leaders in fingertip electronic: I
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TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK
-WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS -

STEREO PRE -AMPLIFIERS

MC 1 CPR 1

CPR 1 -THE ADVANCED PRE -AMPLIFIER
The best pre -amplifier in the U.K. The superiority of the CPR 1 is probably in the disc stage. The
overload margin is a superb 40dB, this together with the high 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 gain/balance stage to bring tape, tuner, etc. up to power amp. signal
levels. Signal to noise ratio 86dB; slew -rate 3V/uS; T.H.D. 20Hz - 20kHz < .008% at any level.
F.E.T. muting. No controls are fitted. There is no provision for tone controls. CPR 1 size is 130 x
80 x 20mm. Supply to be ±15 volts.

MC 1 - PRE -PRE -AMPLIFIER
Suitable for nearly all moving -coil cartridges. Sensitivity 70/170uV switchable on the p.c.b. This
module brings signals from the now popular low output moving -coil cartridges up to 3.5mV
(typical signal required by most pre -amp disc inputs). Can be powered from a 9V battery or from
our REG 1 regulator board. -

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 accom-
modate it.

POWER AMPLIFIERS
It would be pointless to list in so small a space the number of recording studios, educational and
government establishments, etc. who have been using CRIMSON amps satisfactorily for quite
some time. We have a reputation for the highest quality at the lowest prices. The power amp is
available in five types, they all have the same specification: T.H.D. typically .01% any power 1 kHz
8 ohms; T.I.D. insignificant; slew rate limit 25V/uS; signal to noise ratio 110dB; frequency
response 10Hz-35kHz. -3d8; stability unconditional; protection drives any load safely; sensitivity
775mV (250mV or 100mV on request); size 120 x 80 x 25mm.

POWER SUPPLIES
We produce suitable power supplies which use our superb TOROIDAL transformers only 50mm
high with a 120-240 primary and single bolt fixing (includes capacitors/bridge rectifier).

POWER AMPLIFIER KIT
The kit includes all metalwork, heatsinks and hardware to houe any two of our power amp
modules plus a power supply. It is contemporarily styled and its quality is consistent with that of
our other products. Comprehensive instructions and full back-up service enables a novice to build
it with confidence in a few hours.

POWER AMPLIFIER MODULES
CE 608 60W/8 ohms 35-035v £16-30
CE 1004 100W/4 ohms 35-0-35v . £19.22
CE 1008 100W/8 ohms 45-0-45v £23.22
CE 1704 170W/4 ohms 45-0-45v . £29.12
CE 1708 170W/8 ohms 60-0-60v . £31.90
TOROIDAL POWER SUPPLIES
CPS1 for 2 x CE 608 or 1 x CE 1004 f1447
CPS2 for 2 x CE 1004 or 2/4 x CE 608 CHM
CPS3 for 2 x CE 1008 or 1 x CE 1704 t1746
CPS4 for 1 x CE 1008 [16.31
CPS5 for 1 x CE 1708 . . . . . [2248
CPS6 for 2 x CE 1704 or 2 x CE 1708 £23.98
HEATSINKS
Light duty, 50mm, 2°C/W £1 30
Medium power, 100mm, 1.4°C/W . . £2.20
Disco/group, 150mm, 1.1°C/W . . . £285
Fan, 80mm, state 120 or 240v . . . £1840
Fan mounted on two drilled 100mm
heatsinks, 2 x 4°C/W, 65°C max.
with two 170W modules. £29.16
THERMAL CUT-OUT, 70°C £1.90

POWER AMP KIT . . . £3240
PRE -AMPS:
These are available in two versions -
one uses standard components, and the
other (the SI uses MO resistorts where
necessary and tantalum capacitors.
CPRI . .£2949 CPRIS . £3998
MCI . . f18.50 MCIS . £2949
POWER SUPPLY:
REGI . . £6.75 TR6 . £1.75
BRIDGE DRIVER, BDI
Obtain up to 340W using 2 x 170W
amps and this module.
BDI . . ....... £5.40

CRIMSON ELEKTRIK
1A STAMFORD STREET,

LEICESTER LE1 6NLL
Tel. (0533) 537722

All prices shown are UK only end include VAT end post. COD 90p extra, £100 Emit. Export is
no problem, please write for specific quota Send large SAE or 3 international Reply
Coupons for detailed information.

Distributor: Miric Teleproduckter, Box 12035,
S-750 12 Uppsala 12. Sweden.

LISTEN TO THE SECRET
WORLD OF PLANTS

As featured on Horizon, Nationwide, Radio & Worldwide Press

First time in the U.K. in Kit Form, the revolutionary
concept of a Biological Amplifier & Sound
Synthesiser in one unit, the Amazing

Bio Activity
TranslatorTm.

KR. A, t y TrAgIsiator

Oit

* Experience the unique Musical
Form of Plants

* Hear the beautiful patterns of sound
- created by their natural response

* Compare house plants' reactions to
people - with the distinct tunes of
those outside

* Easy to operate, Internal speaker &
batteries

The naturally generated Bio Electric
potential across a plant leaf is picked
up by 2 carbon foam electrodes. When
amplified and filtered, a VCO, MCA and

other exclusive synthesiser circuits are programmed by the control voltage from the
plant to produce tracking sequences of notes. These follow in pitch, rhythm and
volume the ever changing signal from the plant.
The kit includes 6 IC's, 3 transistors, all high quality components, tinned and drilled
fibre glass P.C.B., loudspeaker and comprehensive assembly instructions. Also
included is a free case, ready punched, with wooden end cheeks and stick on
silkscreened front panel for a really professional finish.
Runs on 2 0 4+ volt batteries (not supplied).

SPECIAL INTRODUCTORY OFFER INCLUDES FREE CASE

KIT £19.90 ASSEMBLED AND TESTED £27.50 PTCPEAnNES

Allow 21 days for delivery. Offer extended to January 31st 1979.

JEREMY LORD SYNTHESISERS, (Dept PE2)
52 Becmead Avenue, London SW16 1UQ

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

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. S05 3ZR

Telephone Chandlers Ford 104215) 2956
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MICRO""BUS
Compiled b, DJD,

Appearing every two months, Micro -Bus will present ideas, applications, and programs for the most
popular microprocessors ; ones that you are unlikely to find in the manufacturers' data books. The most
original ideas will probably come from readers working on their own microcomputer systems, and
payment will be made for any contribution featured here. This is also the place to air your views, in
general, on this new technology, so let's be hearing from you!

ADDING TO SC/MP INSTRUC-
TION SET

HE CIRCUIT to be described takes advan-
I tage of unassigned op -codes in the

SC/MP instruction set and uses them to
provide 16 one -byte subroutine calls so that
effectively 16 one -byte user -defined instruc-
tions are added to the instruction set. This
feature is especially useful for SC/MP systems
since normally seven bytes are needed to set
up a subroutine call and this overhead tends to
discourage their liberal use.

The existing SC/MP instruction set is
shown in Table I; the first hex digit of each in-
struction appears down the left-hand edge of
the table, and the second hex digit along the
top. The circuit, shown in Fig. I, takes advan-
tage of the fact that the whole of row 2 is
blank. When one of these codes is encountered
as an instruction the circuit generates an in-
terrupt; an interrupt service routine then deter-
mines which of the codes caused the interrupt
and jumps to a different section of program
for each one.

CIRCUIT DESCRIPTION
Operation of the circuit is as follows: the

SC/MP micro signals when an instruction will
be on the data bus by preceding it with a high
level on DB5 during the NADS signal. This
status signal, called IFLAG, is latched into the
D -type latch whose Q output consequently
goes high. If during the following instruction -
fetch an instruction X'20-X'2F appears on
the data bus, the upper four data lines
DB7-DB4 will be at '0010' and the output of
the 8 -input NAND gate will go low.

This output will thus go low when an in-
struction X'20-X'2F occurs, and not if one of
these bytes occurs as an operand to another
instruction. This low signal is clocked into a
second D -type latch by the NRDS pulse, thus
taking SC/MP's SENSE -A input high.
Provided that interrupts are enabled in the
micro this will generate an interrupt before the
next instruction. The net effect of this circuit is
that all the op -codes X'20-X'2F behave as if
they were the XPPC 3 instruction (X'3F).
With more complicated decoding circuitry
other gaps in the instruction -set table could be
utilized for user -defined instructions.

The circuit was used with a Science of
Cambridge MK 14; the earlier MK 14 kits do

0

1

2

3

4

5

6

7

8

9

A

B

C

0123 4 5678 9 A BCD
HALT XAE CCL SCL DINT IEN CSA CAS NOP

SIO SR SRL RR RRL

XPAL

0 1 2 3 0 1

XPAH

2 3

XPPC

0 1 2 3

LDE

ANE

XRE

ADE

DLY

JMP

0 1 2 3 0 1

JP

2 3 0

JZ

1 2 3

JNZ

0 1 2 3

0

ILD

1 2 3

0

OLD

1 2 3

LD

0 1 2 3 LDI 1

LD@

2 3 0

ST

1 2 3

ST@

1 2 3

AND

0 1 2 3 ANI 1

AND @

2 3 0

OR

1 2 3 ORI

OR @

1 2 3

XOR

0 1 2 3 XRI 1

XOR @

2 3 0

DAD

1 2 3 DAI

DAD @
1 2 3

ADD

0 1 2 3 ADI 1

ADD @

2 3 0

CAO

1 2 3 CAI

CAD 01,'

1 2 3

Table 1. Assignment of the 256 possible
instruction set

not disable the ROMs during NADS so there
is a conflict between the contents of the
ROMs and status signals such as IFLAG.
Fortunately the remedy is simple, and can be
implemented using two spare gates in the cir-
cuit. It involves breaking a track on the under-
side of the MK 14 circuit board, as shown in
Fig. 2(a), and inserting the circuit shown in
Fig. 2(b) between the points labelled A and B.
MK I4 boards which are issue III or later in-
corporate this modification. In the prototype
the circuit, which comprises four packages,
was built on a small square of veroboard con -

codes to instructions in the

ONE

BY1E

TW3

BY1E

SC/N1P

nected to the underside of the MK 14 circuit
board by a length of ribbon cable.

NEW INSTRUCTION PROGRAM
Obviously the assignment of operations to

the new op -codes depends on the user's par-
ticular application. The program of Fig. 3

shows how the codes can be assigned to dif-
ferent functions: X'20 changes the state of the
three flag outputs and X'21 writes a segn- ent
pattern to the display, where P I is assumed to
point to the display; the segment pattern to be
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Fig. 1. Circuit which generates an in-
terrupt when one of the codes X'20-
X'F occurs as an instruction
displayed is taken from the subsequent byte.
The remaining codes, X'22-X'2F, are un-
defined in this example and they behave as
NOPs.

The program operates as follows: the ad-
dress of the user's program minus one is
stored at OF IE (high byte) and OF1F (low
byte). Instead of starting execution at the
beginning of the user's program, one enters at
SETUP. This then points P3 to the user's
program, enables interrupts, and jumps to the
user's program with an XPPC 3. When one of
the codes X'20-X'2F is encountered in the
user's program an interrupt is generated and
this causes a jump to the interrupt service
routine, ISR, with the address of the code
saved in P3. Thus the value of the code that
caused the interrupt can be discovered by
loading it using P3 -relative addressing. In this
example X'20 causes a jump to SRO which
inverts the three flag outputs. The code X'21
picks up the second byte and stores it using
P1 -relative auto -indexed addressing. The
user's program at OF80 demonstrates the use
of the two new op -codes. It loops around
loading P 1 with the display address, display-
ing 'HO' in the rightmost two display posi-
tions with two X'21 instructions, and toggling
the flags with an X'20 instruction.

I ADD USER -DEFINED INSTRUCTIONS TO
/ SC/MP INSTRUCT/ON SET.

0000
OF1D ASAVE:
OF1E OF7F 03:

01.20 COFD SETUP: LD
OF22 37 XPAH
0E23 COPS LD
OF25 33 ,MAL
OF26 CO06 RETURN: LD
OF28 05 TEN
OF29 3F XPPC
002A C8F2 ISR: ST
OF2C C300 LP
OF2E 8420 XRI
OF30 9806 JZ
OF32 E401 XRI
OF34 9808 JZ
OF36 90EE J..

0E38 06
0039 E407
OF3B 07
OF3C 90E8

..0F1D

.DBYTE UPROG-1
:FOR A -REGISTER
;FOR JUMP

P3 ;GET ADDRESS OF
3 ; USER'S PROGRAM.
03+1
3

ASAVE

3

ASAVE
(3)
X.20
SRO
X.01 ;IS IT 217
SRI
RETURN

; X.20 CHANGES FLAGS
SRO: CSA

XRI 7

CAS
JMP RETURN

;RESTORE A-REG.
;ENABLE INTERRUPTS
{JUMP TO USER'S FROG.
:SAVE A-REG
;GET 'OP -CODE'
;IS IT 207

;IGNORE OTHERS

;INVERT FLAG BITS

;

; X'21 DISPLAYS SEGMENT CODE IN NEXT BYTE
OF3E C701 8011 LO 81(3) ;BUMP P3
OF40 C300 LD (3) ;GET SEGMENT CODE
OF42 CD01 ST 81(1) ;D/SPLAY IT
OF44 9004 .3740 RETURN

; TEST PROGRAM TO ILLUSTRATE USE

0000 LISP . ODD° ;DISPLAY ADDRESS
OF46 ..0F80
0E80 C400 UPROC: LDI H(DISP) ;POINT PI TO
OF82 35 SPAR 1

OF83 C400 LDI L(DISP)
OF85 31 XPAL 1

OP86 213F .BYTE X'21,X'3F ;DISPLAY '0.
0188 2176 .BYTE X.21,X.76 ;DISPLAY '8'
OF8A 20 .BYTE X.20 ;TOGGLE FLAGS
OF8B 9013 JMP UPROG ;LOOP AROUND

; DISPLAY ADDRESS.

0000 .END

Fig. 3. Program for SC/MP which with
the circuit of Fig. 1 extends the instruc-
tion set

O Cut Track

B

(a) The track lying between ICS and
IC3 on the underside of the board
should be cut as shown

SC/MP XPAL 0 INSTRUCTION
A program in the Micro -Bus August 1978

demonstrated how a computed goto could be
achieved with the M6800 by making use of the
great variety of branch -on -condition instruc-
tions provided. The following letter, received
from N. Feilden of Suffolk, shows how to take
advantage of an undocumented SC/MP in-
struction to achieve a similar effect.

"Hands up all those SC/MP users who
have used the instruction XPAL 0 (X'30).
For those who have not, it exchanges the ac-
cumulator value with the lower half of the
program counter. It thus effects a jump to the
location AC +1 with the address from which it
came in the accumulator. A subroutine call is
thus available anywhere within a 256 -byte
page without having to set up one of the other
pointers. XPAL 0 can also be used to achieve
a computed goto, which makes up for not be-
ing able to use the extension register as a dis-
placement in jump instructions. Of course all
sorts of wonderful things can be done by
writing programs which rewrite themselves,
but not in ROM."

The program segment in Fig. 4 shows how
a computed goto can be implemented; it
jumps to one of four possible addresses for
values in the accumulator of 0 to 3.

The corresponding higher -byte instruction
XPAH 0 (X'34) also works but is less useful
for obvious reasons. In a larger system it
might be useful as a page selector.

; COMPUTED GO TO
; INDEX IN ACCUMULATOR

OF34 01
OF35 02
OF36 40
02'37 70
OF38 F43A
OF3A 30 MERE:
OF3B 9000
OF3D 901A
01,3F 9028
0E41 L4:

XAE
CCL
LDE
ADE
ADI
XPAL
Jr.
IMP
.7/40

L(HERE)
0
LO
Ll
L2

'DOUBLE INDEX
;ADD TO PC
;PUT IN PC

;ROUTINES

Fig. 4. Program segment for SC/MP
jumps to one of four different labels
depending on the value in the ac-
cumulator

ANALOGUE INFORMATION
If the properties of our environment such as

temperature, pressure, light intensity, sound
level, frequency, and position, are to be made
accessible to a microprocessor system, they
must first be converted into the digital form it
understands. A new multi -input Analogue -to -
Digital (or A/D) conversion chip known as the
Data Acquisition System has recently become
available, and its incorporation into a

microprocessor system would make possible
such applications as temperature sensing for
household and industrial heating control, in-
terfacing to joysticks for micro -based games
and simulations, digitisation of speech
waveforms for computer speech recognition
and reproduction, and, in general, many
machine control and interface applications.

Y: 7400

PIN 6
of IC17
174LS00)

(b) Two gates should be wired bet-
ween the points shown

Fig. 2 (above). Modification needed to
M K14 kits

ADC0817 DATA ACQUISITION
SYSTEM

National Semiconductor's ADC0817 Data
Acquisition System or DAS is a single 40 -pin
chip incorporating an 8 -bit successive approx-
imation A/D converter and a 16 -channel
analogue multiplexer. It is thus ideal for
applications where information must be co-
ordinated from a number of different analogue
sources. It was originally designed for the
automotive market and is currently being used
in the instrument panel circuitry of General
Motors' latest Cadillac. The ADC0817 has
an accuracy of ±1 bit; the ADC0816 is a
prime version of the same part with an ac-
curacy of +-I bit. The multiplexer section is
separate from the A/D conversion stage so
that it is possible to insert circuitry, such as
sample -and -hold, between the two. The AD -
C0817 is available from Marshall's for
£15.63 (inc. VAT).

INTERFACE CIRCUIT
The DAS can be interfaced directly to an

M6800 microprocessor system bus as shown
in Fig. 5; it is addressed as a single memory
location ($4 000 in this case) and selected by
the SELECT input. The required input chan-
nel is chosen by writing the channel number to
the DAS; the lower four data lines are latched
into the multiplexer on the rising edge of the
WRITE pulse at the ALE (Address Latch
Enable) input. The conversion is begun when
the rising edge of the WRITE pulse occurs at
the START input. When the conversion is
complete EOC is taken high by the DAS and
this generates an interrupt on the M6800's
IRQ line. Note that EOC is also high for 1-8
clock periods after the rising edge of the
START pulse, but this will be ignored. If there
are other peripherals generating interrupts in
the microprocessor system the EOC flag will
have to be taken to the data bus via a tri-state
buffer, enabled by a separate address from the
DAS, so that it can be interrogated by the
micro to determine the source of the interrupt.

The data outputs from the DAS are nor-
mally in a high -impedance state, but reading
from the DAS takes TSC (Tri-State Control)
high and puts the result of the A/D conversion
on to the micro's data bus. The DAS is
clocked by the M6800's 01 signal; the max-
imum clock rate permitted is 1.2MHz, giving
a conversion time of about 60 microseconds.
The circuit should work equally well with
micros such as SC/MP and the 8080 which
provide NRDS and NWDS signals; these
should be inverted to give the READ and
WRITE signals in the circuit of Fig. 5.
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FROM M6000 SYSTEM
0+5

ROW o

SELECT

020

DATA
BUS

7402

DO

DI

02

ODS4

05

06

07

35

15

ADD A

ADDS

ON

:r0
C

ADC0$17 OAS

2

2

16

READ

16

32

LS B

0 OUT

TSC

START

CLOG

REF+

EXPAND

IN?

INS

iN4

INS

INN

I N7

UN B

169

I NIO

IN11

iN12

IN13

IN14

IN15

37

0

0

2

0

6

8

9

0

2

3

2

3

20

ANALOGUE
INPUTS

Fig. 5. Interface between a Data Acquisition System chip and an M6800 system

DAS PROGRAMS
A complete program for the M6800 to

drive the DAS circuit just described is given in
Fig. 6. The program was developed on a
Motorola D2 kit, and gives continuously -
updated hexadecimal display of the conver-
sion value, reading from 00 to FF for input
voltages of from OV to +5V. The program

makes use of two display routines in the D2
kit's JBUG monitor and these will have to be
provided if the program is to be used with
other systems. The first part of the program
from $0000 to $000E puts the address of the
interrupt service routine ISR at $A000; on in-
terrupts the monitor uses this as a jump
address. The first conversion is started by

NAM DAS

 DATA ACQUISITION SYSTEM CHIP INTERFACE

4000 DAS ECU $4000
0000 INPUT ECM 0

 IN D2 KIT MONITOR
A000 IROMC ECU 86000
EOPE DISPLA ECU MEE
E31C RCM EOU 8631C
ADOC DISBUP EON 6100C

INPUT CHANNEL (0 - F)

INTERRUPT VECTOR
DISPLAY ROUTINE
CONVERT HEX TO 2 DIG/TS
DISPLAY BUFFER

 INITIALISE DAS FOR FIRST CONVERSION

0000 OH 0
0000 CE 0010 RAIN LOX LISA
0003 FE A000 SIX IRCVEC
0006 86 00 LOA A [INPUT
0008 67 4000 STA A DAS SELECT INPUT
000B OE CLI
000C 7E E0F0 JMP DISPLA WAIT FOR INTERRUPT

 DISPLAY INPUT IN HEX (00 - PP)

0010 ORG '00010
0010 B6 0000 ISR LDA A DAS
0013 BD E31C. JSR 0E015
0016 86 00 LDA A [INPUT
0018 07 4000 STA A DAS
0010 30 RTI

START NEW CONVERSION

Fig. 6. Program using interrupts to give
a continuous display determined by the
voltage at one input of the Data Ac-
quisition System chip

writing the required channel number, 0 in th s
case, to the DAS; the program then jumps to
the display loop in the monitor. This con-
tinuously displays the contents of the display
buffer $A00C-$A011. On interrupts the ISR
changes the contents of this buffer so that the
latest A/D conversion result is displayed.

The interrupt service routine in Fig. 6 picks
up the result of the conversion in accumulator
A and the jumps to the subroutine REGST5 in
the monitor which separates this into two 4 -bit
nibbles and puts them into the display buffer
for display.

News Briefs)
'78 AUDIO WRITER IS PE CONTRIBUTOR

THE 1978 Audio Writer Award, sponsored by BASF United
Kingdom, has been made to Barry Fox who writes under the pen

name of Adrian Hope. Barry's pen name may be known to regular
readers but if we tell you that since March 1974 Barry has regularly
contributed to P.E. with his column Patents Review, he will then be
known to all. We have also published a number of special features by
him and our next issue carries his article Binaural Stereo Patents.

The presentation of a silver tuning fork on mahogany base and a
cheque for £300 was made by Charles Mackerras the international con-
ductor. We are sure readers will join us in thanking Barry for his
valuable contributions; he is shown below with the award, flanked by
Henry Pattinson of BASF (left) and Charles Mackerras.

Practical Electronics February 1979

NEW OLDE MAGAZINE

I F THE days when you could buy little "lozenge" tins containing cat's
whiskers and crystals does more for your imagination than today's

conductive foam packs containing I.s.i. chips, then this is the journal for
you.

For the first time a magazine is to be launched exclusively for the
vintage enthusiast. Sounds Vintage will be published bi-monthly, to
cater for those interested in a wide field of subjects relating to the
sounds of yesterday.

Among the areas covered will be vintage wireless equipment,
gramophones and cylinder machines, records and cylinders, vintage
amplifiers, pre-war literature. There will also be stories of the pioneers
and of companies involved in the manufacture of the hardware and
software since the early days.

Other reader attractions will include practical hints on the care,
maintenance and restoration of vintage equipment, news from the
major auction rooms, news of clubs and societies, reviews of books
associated with vintage sound, readers letters and wants, reproduction
of vintage advertisements, and anything which will be of value or in-
terest to the collector, dealer or casual enthusiasts of the various
aspects of sound reproduction in the days before it became too "elei.:-
tronic".

Sounds Vintage will start off as a 32 -page A4 presentation, and
will be available on subscription only. Top names are lined up for many
leading articles and features.

No. I was scheduled for publication in mid -January 1979. The
annual subscription will be £5.80 inland, £6.80 overseas, postage pail.
A special offer is being made for No.1 only, a sample copy at 65p post
paid. An illustrated subscription form is available from: Sounds
Vintage, 28 Chestwood Close, Billericay, Essex.
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J. P. MACAULAY

Will mix line and dynamic microphone inputs for a stereo image

MANY readers must possess a hi-fi cassette or reel to reel
tape recorder which is not used to it's full creative

capacity for want of a good mixer. With a mixer one can
produce one's own jingles or mix the output from several
microphones to better capture the sound of a live perfor-
mance. Alternatively announcements can be recorded onto a
music tape without the tell tale clicks and pops that result
from the microphone being plugged in and out.

CIRCUIT
The circuit of a simple but effective mixer is shown in Fig.

1. Here the input signals are fed into a virtual earth amplifier
which will accept both line and dynamic microphone inputs.

Line inputs enter the circuit via the resistors R1, R2 and
R3. These form an attenuator with the input pots, VR 1, VR2
and VR3.

Microphone inputs are fed directly to the "live" ends of
the input pots and the sensitivity here for full output is some
3.5mV. The signals at the slider of the pots is fed to the vir-
tual earth via the resistors R4, R5 and R6.

C1 both isolates the virtual earth amplifier from any d.c.
present at the input and defines the -3dB point in the bass
region at 10Hz. The virtual earth amplifier employs two tran-
sistors in what might be, to some readers, a novel circuit.

TR1 operates in the common emitter mode with a low
collector current of about 100µA to minimise noise. The
collector of load resistor R9 however is bootstrapped to the
emitter of TR2, a p.n.p. device. Due to this bootstrapping the
voltage gain open loop is around 1,000 times and indepen-
dent of line variations.

Minimum noise is produced when the base of TR1 sees
an input impedance of 600 ohms. This can be conveniently
arranged by judicious selection of feedback resistor, R7, so
that the virtual earth impedance between the base of TR 1
and earth approaches that figure.

R7 and R8 provide overall feedback at both a.c. and d.c.
and of course the bias current required by TR1. The gain of
this stage has purposely been kept down to 20dB to provide
the low noise conditions already described and a reasonable
input impedance. In consequence further amplification is
required to bring the signal up to a usable level, 350mV.

SECOND STAGE
This is done by the next stage built around TR3. Again the

virtual earth mode is used to define the gain of the stage.
Feedback is applied, and base bias, by the potential

divider R12, R13. The gain is defined by the ratio of R12 to
R11. C4 blocks the d.c. from the emitter of TR2.

To maintain stability hefty decoupling is applied to both
stages by R15, R16, C3 and C5.

The signal from the collector of TR3 is fed to the master
volume control VR4 and from thence to the record input of
the tape recorder, via R20. Headphone monitoring is
provided on a large number of tape recorders although one
can only listen to the actual recording as it is being made on
three head machines.

Those that do provide a headphone monitoring facility are
usually of inadequate volume to properly hear all the
nuances of the recording. This is the reason for the inclusion
of such a facility in this mixer. A separate board is used for
this part of the circuit and those who would rather rely on
the built-in monitoring provided by their recorders can omit
this altogether without detriment to the performance of the
mixer.

POWER OUTPUT STAGE
A dual audio amplifier i.c. is used, National Semiconduc-

tor's LM377. In this application a heatsink is not required, a
relief to anybody that has struggled to solder small pieces of
tinplate to the pins of the i.c. whilst praying that the device is
not overheating!

Reference to Fig. 1 will show that this stage is again
operated in the virtual earth mode. The signal being applied
to the inverting input via the d.c. blocking capacitor C8 and
R17. Overall feedback is provided by R18.

The bias pin of the i.c. is connected to the non inverting in-
puts and tied to a.c. earth by C7. (The numbers in brackets
refer to the corresponding pins on the other channel.)

Specification
S/N Ratio -76dB unweighted. 350mV output at
master volume control.

Max. output before clipping, 3.6V r.m.s.

Harmonic distortion-none audible up to max. output.

Frequency response -3dB 10Hz-30kHz.

Line sensitivity 100mV.
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Fig. 1. Circuit of one channel of mixer

The output signal is fed to the headphones by both C9 and
R19, One of the design considerations was portability. To
enable the unit to be used in difficult locations, that is when
only one mains socket is available, the unit is battery
operated. This is no hardship however since the current con-
sumption is quite low, the prototype takes only 12mA under
quiescent conditions and around 30mA when the
headphones are being driven hard. Two PP9s provide many
hours of continuous use. Larger capacity batteries can be
easily accommodated in the chassis space available.
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CONSTRUCTION
Construction begins with the wiring of the boards. The

layout of both is shown (Figs. 2-3). Little comment is re-
quired on this although care must be exercised to ensure
that the semiconductors and electrolytics are correctly oriei-
tated.

The boards are lifted clear of the case by means of 65 A
screws and nuts and the constructor must ensure that the
breaks in the Veroboard tracks near these are properly made
or the circuit will not function.

COMPONENTS

Resistors (2 required except where asterisked)

R1,R101 2M7
R2, R102 2M7
R3, R103 2M7
R4, R104 68k
R5, R105 68k
R6, R106 68k
R7, R107 680k
R8, R108 75k
R9, R109 7k5
R10,R110 2k7
R11,R111 33k
R12,R112 330k
R13,R113 47k
R14,R114 6k2
*R15 1k5
*R16 2k7
R17,R117 22k
R18,R118 1M
R19,R119 22
R20, R120 47k
All carbon 10%

Potentiometers
VR1,VR101
VR2, VR102
VR3, VR103
VR4, VR104

Semiconductors
TR1,TR101
TR2, TR102
TR3, TR103
*IC1
*D1

100k lin. dual gang
100k lin. dual gang
100k lin. dual gang
47k log. + d.p. switch

BC149
BC251
BC149
LM377
TIL209

Capacitors
C1, C101 100µ elect 10V
C2, C102 8p2 silver mica
C3, C103 1,000µ elect. 25V
C4, C104 10µ elect. 25V
C5, C105 100µ elect. 16V
C6, C106 10µ elect. 16V
C7, C107 220µ elect. 16V
C8, C108 10µ elect. 16V
C9, C109 1,000µ 25V

Miscellaneous
Stereo headphone jack socket, 14 phone sockets
Aluminium case 11 x 7+ x 34 -in
4 knobs, 5 x 2iin Veroboard, 1. x 2in Veroboard
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CASE
No case drilling details are shown as photographs make

this quite straight forward. Readers will notice that rotary
pots are used instead of the more usual slide types. The
reason for this is that the latter tend to be more prone to the
ingress of dirt and in consequence become sticky and noisy
in use.

Needless to say, dual slide pots could be used but the
layout of the case must be altered to suit. In practise, rotary
controls are as simple and accurate as the linear slide type.

Linear pots are used at the input because they are better
matched than logarithmic types, usually to within 1dB. Due
to the inherently close tolerance between tracks of the input
pots, overall balance is obtained by the manipulation of the
master volume controls.

LEGENDS
Legends are applied to the case with Letraset "magic let-

tering". These are clearly indicated for the front and rear
panels in the photographs.

This should be fixed with either a proprietary varnish spray
or alternatively clear nail varnish. The choice of control knob
is, of course, a matter of personal choice although
experience shows that a knob with a large diameter, say 1 in,
with a pointer is best. Push on types are less bothersome
than the grub screw fitting types, and tend to be les expen-
sive.

Once the case has been drilled the boards should have the
necessary flying leads soldered in place and then mounted in

LINE
SKI.

RI

MICS,
SKI

IEP 321

Showing phono socket assembly at rear
panel for line and microphone inputs and
mixer output. Note that the attenuator
resistors are wired directly at the input
sockets for all channels

their respective positions. The pots, I.e.d. and sockets are
then mounted. Finally the flying leads are connected to their
destinations. At this point the wiring should be thoroughly
checked. When satisfied that all is well connect the bat-
teries, headphones and signal sources. Switch on and check
the action of the controls. A final check that the voltages
shown in Fig. 1 are present +1V and the mixer is ready for
use.

PE A Volume of
Practical Know-

how
. . . can be made using these new -look self binders for
PRACTICAL ELECTRONICS to become your most
valuable source of reference. With the Easi-Binder
current copies can be inserted as they are received,
without waiting for the completion of twelve issues.
They are attractively made with the title blocked in
gold on the spine with the current (or last) volume
number and year. For any previous volume numbers,
please advise year and volume and a separate set of
gold transfer figures will be supplied.
At £2.85 inc. VAT and postage (£3.45 overseas) they
are obtainable from:

Post Sales Department, IPC Magazines Ltd.
Lavington House, 25 Lavington Street

London SE1 OPF

I enclose P.O./cheque value for binders at
£2.85 each (£3.45 overseas) for Practical Electronics
Vol. No's
Name

Address

Date PE
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TANDY CATALOGUE
(U.K. Mainland sales only)

Enables the user of a synthesiser to program in
voltage patterns to provide repeated melodies,
rhythm accompaniments etc., which can be
manipulated for speed and key change.

In addition to indicating whether a test point is at logic
1, logic 0, floating or pulsing this tester will provide in-
formation about the mark space ratio and the frequency
of the input signal.

PRACTICAL

ELECTRONICS
OUR MARCH ISSUE WILL BE ON SALE FRIDAY 9 FEBRUARY 1979
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BOOK

THE problem with books about microprocessors is that the author
I either concentrates on one specific device and loses readers not

interested in it, or else, as in many books on the subject currently
available, devotes part of the book to a discussion of different devices
being manufactured; this usually turns out to be a very expensive way
of buying the manufacturers' data.

In this book Mr Graham overcomes this problem by giving
programming examples in a high-level language, namely PL/M, and
one section is devoted to describing its features. The routines given to
illustrate the techniques presented in the remainder of the book can thus
be converted from PL/M to any specific assembly language.

MICROPROCESSOR PROGRAMMING FOR
COMPUTER HOBBYISTS

By Neill Graham
Published by Tab Books
Available from W. Foulsham, 837 Yeovil Rd.,
Slough, Bucks.
378 pages. Price £6.50

The subjects covered include: floating-point arithmetic, input, and
output; pseudo -random number generators; manipulation and use of
data structures including arrays, strings, stacks, queues, deques, chains,
and trees; and finally, searching, hashing, indexing, and sorting
methods. Within these sections the book covers the topics clearly, if a
little briefly, and the use of data structures is illustrated with a number
of clear diagrams.

Though prior familiarity with a high-level language like PL/1, on
which PL/M is based, might be an advantage in understanding the
examples, the book should be a valuable source for the microprocessor
programmer. D.J.D.

COMPETITION
HE free entry competition we ran at Breadboard attracted a large

I entry and guesses at the number of projects published in P.E. from
the December 1976 issue to December 1978 inclusive ranged from 2 to
2,000. The correct answer was 94. No one guessed this figure correctly
but we had many with 93 and 95.

The winner eventually selected was Mr B Wallington of Chatham.
He receives a P.E. VDU System (presented by Technomatic), and a
year's supply of P.E.

The ten runners up were: A. C. Walkland (Liverpool), J. Green (Lon-
don W.14), J. D. Parker (Buckhurst Hill), M. Davis (Nuneaton), P. D.
Bond (South Godstone), J. Jones (Birmingham), Yan Lee (Tipton), M.
Browne (Fleet), M. W. Keen (Bridgend), J. N. Jones (Basingstoke),
each will receive a year's supply of P.E.

Two extra runners up prizes have been awarded to Mr. C Wysocki
(London W9) and Dr. R. D. Bailey for their original "slogans". These
were: "I think P.E. is to electronics magazines what St Michael is to un-
derwear", and "I think P.E. is worth your trouble and my money". Well
Dr. Bailey you can save your money for the next year, your copies will
be sent by us. Our thanks to all those who participated, especially the
staff of other magazines for their constructive comments!

BREADBOARD EXHIBITION
TO all our readers who visited our stand at Breadboard, we are sorry

that our technical staff were prevented from being there to
demonstrate equipment and answer queries. This was due to an N.U.J.
dispute within the I.P.C. Magazines Group. Thankfully the dispute has
not affected P.E.s publication dates and is now over.

POUTS ARISING
R.C. MOTOR CONTROL (DECEMBER 1978)

The left hand side of Link -2 shown on the component
overlay should connect to the junction of R13 and D5. This
requires an extra p.c.b. pad at R 13, and a longer link to clear
the track running underneath.

reacJouJ 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.

Of Bees And Keys
Sir-Congratulations to you and the authors
on the CHAMP project. This ranks as
perhaps the most exciting project to have been
published in "Practical Electronics" for years.
I have just had a very absorbing time in
programming CHAMP to play the "Flight Of
The Bumble Bee" (over 800 notes) using less
than 512 program instructions, and look
forward to other equally challenging
problems.

The only criticism I have is that the authors
use a keyboard which is apparently not readily
obtainable. Readers may be interested to
know that a good, robust, cheap hex keyboard
can be obtained from Chiltmead Ltd, Arthur
Rd, Reading. It is, however, somewhat too
large to fit into the space allocated, but can
nevertheless be accommodated by
repositioning a few of the switches. The
keyboard encoder and digit drivers can be
mounted on a piece of Veroboard under the
sloping panel at its top. The ground and 5V
leads can then run to the terminals at the

front, and the ribbon cable to the main board
need only be 16 wires, which is more
convenient than 18. This cable can run
through a rectangular hole in the chassis
symmetrically placed with respect to the other
cable hole. This arrangement seems to me to
be neater than that described in the original
article.

W. Gough
Cardiff.
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EMI SPEAKER BARGAIN
Stereo pair 350 kit. System consists of 13" x
8" approx. woofer with rolled surround; 21/2"
approx. Audax tweeter, crossover components
and circuit diagram. Frequency response 20 Hz
to 20 KHz. Power handling 15 watts RMS. 20
watts max. 8 ohm impedance.

f. 14.95 Per stereo pair
013.40 p&p.

A.. As above but complete with all woodwork in kit form, finished in
simulated teak veneer, with instructions. Per stereo pair
Size approx 20" x 11"x9'1" £28.00 +15.00 p&p

Manual single play
record deck with auto -

return and cueing lever, fined with stereo
ceramic cartridge 2 speeds with 45 r.p m
spindle adaptor ideally suited from home

or discou

R"PeRICE f 10.95 1255I
o

BSR

TURNTABLE BARGAINS FOR PERSONAL SHOPPERS

LZo.yo I with Shure head £25.95
GARRARD 8658 Deck GARRARD SP25 MKIV Deck

Plinth and cover for BSR decks f6.00

BARGAINS FOR PERSONAL SHOPPERS

PORTABLE
STEREO
RADIO
CASSETTE
RECORDER

UNREPEATABLE

MW, LW, SW and Stereo VHF.
6 watts outpur Battery/Mains operation

16o 16 VOLT MAINS TRANSFORMER 21/2 amp.

BSR Record auto deck on plinth with
stereo cartridge ready wired.
LED 5 function men's digital watch
stainless steel finish
LCD 5 function men's digital watch
stainless steel finish

LCD 8 Function CHRONOGRAPH men's digital
watch, stainless steel finish.

POCKET CALCULATOR. With LED display, memory
and percentage key.

AM/FM DIGITAL CLOCK
RADIO Accurate 4 Digit
Electronic Clock with 1/2" LED
display. Buzzer and
snooze timer.

£11.95

125 Wan Power Amp Module

Mains power supply for above unit.
MUSIC CENTRE CABINET with hinged smoke
acrylic top, finished in natural teak veneers,
size 301/4" x 141/2" x 71/4" approx.

MULLARD Built power supply

DECCA DC 1000 Stereo Cassette P.C.B.
complete with switch oscillator coils and
tape -heads.

DECCA 20w Stereo speaker kit comprising
2 8" approx. bass units + 2 31/2" approx.
tweeter inc. crossovers

'VIDEOMASTERI Super Score TV Game
with pistol mains operation

81 g

£2.50
£11.95
£5.95
£6.95

f13.95

£2.95

f13.95
f3.50

£5.95

f 1.50

£2.95

f 20.00
f14.95

PORTABLE F1A010/CASSETTE RECORDER, AM/FM with clock.
LW. MW, SW, VHF mains/battery operation. f41.95
7" TAPE TRANSPORT Mechanism -a selection
of models from f8.95

SANYO Nic/cad. battery. with
mains charger equivalent in
size and replaces 4 SP11
type baits. Size 33/4"x 1 1/4"

x 2" approx.

17+17

£7.50 ft 50p

AM/FM STEREO
TUNER AMPLIFIER CHASSIS COMPLETE
Ready built. Designed in a slim form for compact, modern installation.
Rotary Controls Vo, On/Off, Bass, Treble, Balance.
Push Buttons for Gram. Tape, VHF, MW, LW and 5 button rotary
selection switch.
Power Output 5 watts per channel Sine at 2% THO into 15 Ohm
7 watts speech and music.
Tape Sensitivity Playback 400mV/30K OHM for max output Record
200mV/50K output available from 25KHz. (150mV/100K) deviation
FM signal Frequency Range (Audio) 50Hz to 17KHz within ± 1dB
Radio FM sensitivity for 3dB below limiting better than 10 uV
AM sensitivity for 20dB S/N MW 350 uV/Metre LW ImV/Metre
Size approx length 16" x height 23/4" x depth 41/4"

&P
240 Volts AC Complete with Circuit diagram. El 9.95 f2.55

A

AUDIO MODULES IN
BARGAIN PACKS
CURRENT CATALOGUE
PRICE £

AT OVER
PER PACK

SEE OUR PRICES
PACK 1 2 x LP1173 10w RMS output power audio
amp modules, + 1 LP1182/2 Stereo pre amp for
ceramic and auxiliary input.

OUR PRICE
p+p 11.00 £4.95

2 PACK 2. 2 x LP1173 lOw. RMS output power audio
amp modules + 1 LP1184/2. Stereo pre amp for
magnetic, ceramic and auxiliary inputs.

INSOUR PRICE

p+p £1 .00 0.45

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

ACCESSORIES
Suitable power supply parts including
mains transformer, rectifier, smoothing
and output capacitors.

f 1.00 p+p L

nip

Recommended set of
rotary stereo controls

comprising BASS, TREBLE,
VOLUME and BALANCE

8+1)54 95p

FOF*NAL
PEPSHOPPERS

ONv

1

spEoNt
FOR PERSONAL SHOPPERS ONLY

FREE. 4 dimensional stereo sound adaptor, when purchasing the
20x20 Viscount amplifier.

30x30 WATT AMPLIFIER IN KIT FORM
For the experienced constructor complete in every detail, same
facilities as Viscount IV. but with 3000 output. 60x60 watts
peak. For use with 4.15 ohms speakers. 123.00 without cabinet.
£29.00 complete with cabinet p&p 12.50 in each case.

£23.00 1150 (NOTE Cabinet not
+ P&P

f29.00 f2.50
without cabinet. P&P available separately.) complete with cabinet.

FFER

SICINealitb30x30 WATT AMPLIFIER IN KIT

GOCIelime

WITH SPEAKERS
Goodman compact 12" bass woofers with cropped size 14,0002

Gauss magnet. 30 watt RMS handling + 31/4" approx.
tweeters and crossovers. f49.00

+ p&p 14.00

BUILTAND.READY TO PLAY 39.00
30x30 Viscount. Available fully built and tested. + p&p 12.50

GARRARD
BARGAIN
LIST PRICE f-415Ar--

OUR PRICE f 39.95

86 SB MKII.
Belt drive,
2 speed turntable
module with
plinth and cover.

20 x 20 WATT STEREO AMPLIFIER
Viscount IV unit in teak finished cabinet. Silver fascia with aluminium
rotary controls/pushbuttons, red mains indicator and stereo jack
socket. Functions switch for mic magnetic and crystal pickups,
tape tuner and auxiliary. Rear panel features two mains outlets
DIN speaker and input sockets plus fuse 20x20 watts RMS
40x40 watts peak. For use with 8 to 15 ohm f29.90speakers. OFFER+ 12.50 p&p

R C
323 EDGWARE ROAD, LONDON W2

210 HIGH STREET, ACTON W3 6NG
ALL PRICES INCLUDE VAT AT 121/2%

All items subject to availability. Price correct at
1.12.78 and subject to change without notice.

50 WATT MONO
DISCO AMP

f29.95
P&P f2 50
Size approx

133/4" x 51/4" x 61/4" 1

50 watts rms. 100 watts peak output Big features include two dim
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.
SPECIAL OFFER. The above 50 wan amp plus 4 Goodmans Type EIP
speakers. Package price 145.00 + 14 00 P&P

IMI

Mow v' 41.

70 & 100 WATT
MONO DISCO AMP
Size approx.

II14" x 4" x 101-.
16 

'
Brushed aluminium
fascia and rotary controls.
Five vertical slide controls master volume.
tape level, mic level, deck level. PLUS INTER DECK FADER
for perfect graduated change from record deck No. 1 to
No. 2, or vice versa. Pie lade level control 70 waneak
(PFL) lets YOU hear next disc before fading 140 watt p
it in. VU meter monitors output level. p A p 14.00

Output 100 watts RMS 200 watts peak. 100 watt 165

4

STEREO
CASSETTE
TAPE DECK
ASSEMBLY
Consisting already built tape
transport system/mechanism,
mated to the electronics.
Unit is ready built for in-
stalling into cabinet of
own choice. Features include
pause control, solenoid assisted
auto -stop. 3 digit tape counter, beh
driven balanced fly wheel by DC motor
with electronic speed control, twin VU meters. Specification Power
Output. more than 0.5v, mic -65dB 10K45. DIN -47dB 100K 13.
Track -2 charnel stereo record play -back, Tape speed 4 8cm/sec Freq.
response 50.1200 Hz signal to noise ratio 42dB Recording system AC bias
Erasing system AC erase Bias freq. 57kHz. Compatible for both normal and
chrome dioxide tapes. Size of mechanism cinly 41/2" x 61/4" a 111/4" approx.,
included a moulded top -plate as illustrated

133/4" it 93/4" approx with circuit diagram f25.00 P&P C2.50
Opt extras Mains transformer to suite 12.50 f1 p & p.

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Half day Thursday. ACTON: Mai Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK
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Marshall's Electronics
A. Marshall (London) Ltd., Dept: PE. Head Office mail order: Kingsgate House, Kingsgate Place, NW6 4TA. Tel: 01-624 0805
Retail Sales'London. 40-42 Cricklewood Broadway, NW2 3ET. Tel: 01-452 0161 2. Telex: 21492. London. 325 Edgware Road, W2. Tel: 01-723 4242.
Glasgow. 85 West Regent Street, G2 2QD Tel 041-332 4133. Bristol: 1 Straits Parade, Fishponds Road, 8516 2LX. Tel: 0272 654201.

29696 0.39 242219 0.39 243397 0.19 244062 020
24897 0.31 2422194 0.39 293438 015 244064 1.35
24696 OAS 242220 0.39 243440 075 244074 2.65
24699 0.68 242221 0,25 243441 0.92 794121 0.27
24706 130 2422214 0.25 243442 1.45 244122 0.27
24708A 130 242222 0.25 243838 0.17 244123 0.19
24708 130 2422224 0.25 2436384 0.17 244124 0.19
24718 0.30 242389 0.27 243102 0.14 244125 0.19
247184 154 2423894 127 243703 114 244128 0.19
24720A 0.85 242846 0.80 243704 014 244284 0.38
24722 045 242647 1.55 243705 014 244288 0.22
29727 0.50 242903 110 243706 0.14 244287 0.22
24914 138 242904 0.31 243707 114 244288 022
24916 0.33 2429044 0.31 243108 012 244289 022
24917 0.311 242905 0.31 243709 0.12 244347 220
24918 0.45 242905A 0.31 243771 2.18 244348 2.65
24929 0.37 242906 0/5 243772 2.20 244918 0.65
249294 0.37 2429064 0.25 243773 3.15 244919 0.70
24930 0.37 242907 0.25 243819 0.36 244920 0.83
249304 195 2429074 0.25 243820 0.39 244921 0.54
241711 0.30 242923 0.17 243821 0.96 244922 0.60
241889 0.30 2N2924 0.17 243900 0.29 244923 0.75
241890 130 242925 0.19 243901 0.30 244924 1.15
241693 0.30 242926 0.17 243903 020 745086 010
242102 0.50 243053 0.25 243904 0.18 245087 130
242192 0.58 243054 0.72 243905 0.19 2450813 0.30
242193 0.50 243055 0.75 243906 0.19 245069 0.30
2421934 0.52 243390 0.50 244031 0.55 245190 165
242194 042 243391 0.40 244032 0.65 245191 0.75
2421944 045 2533914 045 244036 0.72 245192 090
242195 040 243392 0.11 244037 060 245193 0.75
2421954 0.40 2N3393 0.17 244058 0.22 245194 0.80
242217 0.55 2N3394 0.17 244059 0 17 245195 0.97
242218 035 243395 0.19 244060 022 245245 037
24221134 0.38 243396 0.19 244061 019 245246 0.31

LINEAR CIRCUITS
143018 0.75 LM379S 4.25 LM7815K 1.75 TA0100 2.00
CA3018A 110 LM38048 0.96 1M71324K 1.75 TBA120 0.80

CA3020 220 LM380414 LM78105CZ 784500 224
CA30204 2.50 108 0.30 TBA5000 2.34
CA30284 0.90 1M38144 2.70 1M7811212 TBA510 2.35
1.4302813 125 1M3814 169 0.30 T845100 248
C43030 ISO 1643824 1.32 13A7131.151Z 184520 240
1.930304 220 11,43844 1.55 0.30 1145200 2.70
CA3038 290 LM3864 0.88 MM5314 4.60 TBA530 235
CA3038A 4.10 LM3874 1.10 MM5316 4.60 0625300 2.45
013045 1.55 LM3884 1110 NE555 0.33 T84540 260
CA3046 0.77 1M3894 1.00 46556 0.85 8645400 230
1.53048 2.45 1.41702C 181 5E5584 1.98 T134550 350
CA3052 1.78 1M709 0.70 NE560 4.50 T0A5500 390
CA3080 085 LM7098 0.50 46561 4.50 113456000 300
CA30804 2.10 LM70914 0.49 NE562 4.50 784570 2.10
013086 050 1M710 167 NE565 1.39 TU5700 220
103088E1 1.87 LM71014 0.64 NE566 1.75 TEL47000 220
CA3089B 290 LM711C4 0.72 NE567 1.90 18072040 206
CA30900 440 1.547231 0.75 465714 4.95 TBA750 2.36

C43130 1.06 LM723114 0.45 SAS560 2.70 7847500 245
CA3140 104 0M7411 0.70 SA0570 2.70 784800 130
LM301 0.30 LM741113 0.30 SA1110 2.10 TRAMS 1,30
1M30761 050 L51741014 0.30 00417 1.35 104820 0.80
1M3084 0.95 L4174704 199 5042P 1.36 184920 2.99
16130941 1.95 1M7488 0.50 54760014 TC4160C 235
LM317K 3.35 LM74814 030 130 71416013 2.55
1M3184 2.45 LM13034 1.15 04760034 114270 239
1M32070 2.15 LM1304N 1.52 2.38 TCA730 450
1M320112 2.15 LM1305N 1.52 0471313134 TCA740 4.50
1M320715 215 LM13014 122 1.50 T1A750 3.00
1M320724 2.15 LM13104 2.10 04760234 7147130 2.00
LM320P5 1.15 Lm13514 1.30 1.50 TCA105 1.49
1M320P72 1.15 15814585 0.45 54760334 TU440 1.65
1M3201,15 1.15 13,114964 0.91 2.35 1041022 7.50
158320724 1.15 16418084 2.10 144263 1.35 1041024 124
1583236 6.95 LM1B12N 6.20 TAA300 3.70 1041034 4.75
LM339N 0.60 1M18205 1.16 17410204 1.15 104202000
LM340T5 0.88 1M18284 1.90 T883514 3.00 4.50
1M340115 0.88 LM18304 1.90 TAA521 1.10 244170 2.15
158LM340T240107LM18414 1.90 788522 2.10 258180 2.15
161341P5 010 1M18454 110 158550 0.48 71.0801P 125
1M341P120.80 1M18484 1.99 1585130 2.10 71081CP 030
LM341P15 0.80 15818504 1.90 T58570 220 71.082CP 1.10
11A341P240.80 15818894 4.90 1943704 5.45 T108314 1.40
1583485 015 15833015 0.60 14.4630 2,40 1108401 1.45
LM3584 060 15833024 0.55 194960 3.90 LF355N 0.60
1583604 3.00 LM34014 0.55 10.4970 420 1835611 0.80
1.113704 330 1M39004 0.88 14.46118 2.50 LF3514 050
LM37IH 2.35 LM39014 1.15 194821 2.50 2132015 100
LM350K 645 1M39095 0.78 1448618 1.65 LF13331N 300
1M3735 3.35 1M39114 1.10 TAA61310 1.45 LF13741H 0.90
1M3745 3.36 LM7805K 1.75 788700 4.50 1113741N 0.55
LM3774 110 15878126 1.75 7449308 1.45
1M3785 2.40 1M324 0.75 1889308 1.45

245247
245248

0.44
014

40410
40411

012
3.10 TRANSISTORS

245294 014 40594 017 BC147 113 B11820 0.13
245295 144 40595 0.90 811476 0.13 811821 0.16
245296 0.44 40673 010 BC148 0.13 BC18214 0.15
245298 014 40669 110 BC14822 0.13 BC182LB 0.15
295447 0.16 AC126 0.48 811481 0.13 01183 0.12
245448 0.16 AC127 0.49 BCI 49 0.15 81183A 0.12
245449 020 ACI 28 0.48 BC149C 0.15 811838 113
245457 038 AC151 0.43 811574 0.15 811831 0.13
245458 0/5 AC152 154 811584 0.15 811831 0.15
245459 032 AC153 019 811588 0.15 13118314 0.15
245460 015 AC1536 0.59 81159A 0.17 BC183L8 115
245484 0.37 4117616 0.70 811598 0.17 BC183LC 0.15
245485 0.40 AC176 0.54 81160 0.38 BC184 0.12
245486 040 AC187 0.59 8C161 0.36 BC184B 0.13
245490 0.64 AC1876 0.65 81167 0.13 811841 0.13
245492 064 AC188 0.54 131113761 0.13 611841 0.15
245494 0.65 AC1886 165 1311684 0.13 BC184LB 0.15
245496 0.67 A0161 1.00 BC1688 0.13 811641C 0,15
248027 014 40162 1.00 81168C 0.13 81212 0.15
246107 0.45 AF106 0.80 BC169B 0.13 812124 0.15
246106 0.55 AF 109 0.52 81169C 0.13 812126 0.15
246109 0.55 BC107 0.18 BC 1 77 0.22 1312111 0.18
248111 0.49 BC1074 0.16 811774 012 8C2121A 0.19
246121 0.41 BC107B 0.16 81177B 0.25 812121.13 119
248122 014 BC108 0.16 81178 012 80213 0.15
248123 041 BC1084 0.16 811784 0.25 812134 0.15
246124 145 811088 0.16 1311788 0.35 812138 0.15
246125 017 BC108C 017 81179 0.25 BC213C 0.15
40381 155 BC109 0.16 BC1794 025 812131 0.17
40362 0.55 811096 0.17 BC17913 025 0C2131A 0.17
40363 1.45 BC109C 0.18 8C179C 0.26 8121311 0.17
40408 0.82 BC140 0.30 81182 0.12 BC21311 0.17
40409 0.82 BC141 0.32 BC1824 0.12 BC214 0.17

4000 0.22 4016 9.52 CMOS
40018 0.22 40178 1.05 4030 0.84 40506 015
4002 0.22 40188 1.05 4031B 225 40518 015
4006 1.25 40198 0.52 40358 1.30 40526 0.80
4007 0,22 40208 1.15 4037 120 40538 0.98
40088 0.99 4021 1.05 40418 015 4054 148
4009 0.511 40228 1.00 40428 0.98 4055 1.65
4010 0.58 40238 023 4043 1.05 4058 115
40118 0.22 40246 0.75 4044 1.00 4059 610
4012 0.22 4015E1122 4045 1.76 408013 1.15
40136 0.52 40278 1.55 40468 1.50 4083 1.35
4014 1.00 40288 0.92 40478 0.96 40660 0.75
4015 1.05 40298 1.10 4049 0.96 4087 4.05

0.70 88182 037 61009 1 37 MJE520 0 50
017 68183 044 8E850 017 MJE521 0.70
069 81184 041 13F851 027 MJE2955 115
015 8E105 137 BP152 0/7 MPF3055 1.05
0.72 8E194 0.16 87090 1.35 MPF102 030
003 61195 116 60101 0.55 MPFI03 044
0.44 81196 0.16 08839 0.55 MPF104 0.44
0.46 81191 018 61819 0.35 MPS105 144
0.46 81198 0.19 85820 015 MPSA35 027
046 8E199 0.19 80521 03E MPS406 0/7
015 02224.1 012 04104 1.60 MPSA12 0.44
155 882251 0.21 50105 1.55 MPS414 0.33
0.49 BF244A 038 82126 1.01 MPSA55 0.27
155 682446 133 86204 220 MPS456 027
170 BF 2454 0.44 84205 2.40 820088 245
070 812456 014 134208 2.70 820108 2.15
074 BF257 0.35 BOOB 270 TIP29A 0.49
0.77 13F258 0.35 ME0401 0.22 TIP291 0.65
010 BF259 0.35 M60402 0.22 T1P304 154
060 88336 0.42 ME0404 0.17 T11301 170
1.32 82331 0.49 ME0412 0.22 T11,314 154
110 B2338 0.52 ME0414 0/2 TiP310 0.72
1.10 01839 0.30 ME4001 0.16 11P324 0.59
110 OFF140 129 ME4002 0.16 TiP32C 0.82
2.10 87941 010 ME40C3 0.113 T1P414 0.76
0.39 01879 030 M64101 0.11 TIP41C 037
133 8F980 030 M64102 0.1 TiP424 186
015 BERM 130 M64103 0.11 TIP42C 118
137 87829 134 ME4104 0.11 TIP2955 170
137 61830 0.34 ME6101 0.22 0113055 0.59
0/7 0E884 0.30 ME6102 0.22 71334 115
0.27 8FX85 0.38 MJ2955 1 35 TIS42 0.50
0.33 88888 0.30 MJE340 012 TIS43 047
137 BFXB7 0.35 MJE370 012 11090 0.22
137 08088 030 MJE371 0.96 11091 0/7

6112148
812141
012141.
BC2I4LB
BC214LC
8C23713
812384
812388
8C238C
812398
81239C
812574
BC2588
4C2598
8C300
BC301
8C302
BC303
BC307
B13074
613070
81308
BC3088
8C30911
6113098
1113091
BC321
BC328
BC337
81338
8C547
815474
81547B
BC548
BC549

0.17
0.17
0.18
0.11

119
0.15
0.13
0.13
013
016
0.17
0.10
0.19
019
143
143
0.37
0.54
0.16
116
0.16
016
018
016
016
0.16
012
0.20
020
023
0.13
0.13
0.13
113
114

BC549B
B15491
81557
BC558
8C559
BCY70
BCY71
BCY72
80115
80131
80132
80135
80136
BDI 37
B0138
80139
80140
80181
80182
801 83
00187
00235
60238
80237
80238
1302394
802391
802404
130240C
802414
80241C
802424
80242C
802438
B02431

114
115
0.14
0.13
0.15
0.21
0.26
0.16
019
0.55
0.75
040
0.40
041
011
0.43
043
110
2.20
2.35
0.95
046
044
0.44
044
0.44
0.59
0.49
0.59
0.49
0.65
0.55
162
0.65
011

602444
802441
802458
80245C
802488
802481
80433
80434
80435
130438
80437
80438
80529
80530
80535
BD536
130537
80536
BD539
60540
60714
00818
80820
80055
00756
8F115
BFI 80
137101

8F167
137173
0E177
82178
137179
8F100
07181

4068 0/7 4086 0.89
40698 0.24 40896 2.10
40706 0.85 40938 1.00
4071B 024 4094 230
4072 0.27 4095 1.30
40138 024 4096 130
40758 024 4097 4.66
40768 0.98 4098 1.00
4077 0.70 45108 1.20
4078 021 4511 1.75
40618 0.24 4518 2.10
4082 027 4518B 1.20
4085 0.89

EXPAND AND v m
GROW WITH ri NOT A KIT

BUT A READY
TO USE
MICROCOMPUTER
SYSTEM

AMERICA'S FASTEST SELLING MOST POPULAR 6502

BASED SYSTEM - EASILY EXPANDED

INTO A PERSONAL HOME COMPUTER

The basic KIM 2 includes Hex keyboard and display,
audio cassette interface. VDU interface. Superb docu-
mentation. 2K monitor software in ROM. Powerful
instruction set. The beauty of this system is the ease of
extension and versatility with all the possible future requirements catered
for. Up and running in minutes. Any future benefits from Commodores PET
computer will be software compatible with their KIM system and in fact
your KIM system has the design flexibility to suit any requirements.
KIM IS EXPANDABLE - Expand as you learn up to 65K
KIM 1 - Basic board with above features assembled £108.00
KIM 3 - 8K static RAM card plugs into motherboard E141.00
KIM 4 - Motherboard (takes 6 x KIM 3) + power supply £75.50
The Commodore PET and KIM are both based on the 6502 micro
VDU INTERFACE - VDU card - takes control £151.00
Fully assembled TTY Card - ASC II keyboard in - converts TV set to cheap
computer terminal via aerial socket. Also standard RS232 connector for
micro computer or modem - 16 lines x 64 characters

SEND SAE NOW FOR FULL DETAILS.

TTL
74L000N 0_26 14101624 1.43
7413014 026 14101645 1.43
7410024 0.25 14101685 243
74LS034 025 74111695 2.43
7410044 0.29 741S1744 1.33
T41S105 028 74111755 126
7410124 026 74151814 3.95
7410134 058 74181895 3.74
741.0144 1.43 74151904 1.00
741S204 029 74101914 1.00
7410265 0.39 74101925 1.98
74152714 0.50 74101934 1.98
74LS28N 0.42 74101965 128
1410304 0.26 140005 024
7410314 0.32 740025 024
7410385 0.32 141044 024
7410405 029 741084 024
7418425 107 741105 024
7410475 1.09 141144 1.41

7412484 1.09 741204 024
7410495 1.09 741304 024
1410515 026 140325 024
7410545 028 140424 0.92
1410735 0.42 141485 1.38
7410765 0.42 74C73N 0.54
7410705 0.47 741744 0.56
74158344 1.20 741764 0.54
74LS85N 1.10 74183N 130
7410906 1.10 7411354 130
7410915 120 741864 0.64
1415924 086 741894 439
7415934 1.10 741904 015
74109544 1.10 741935 0.65
7415964 1.35 741954 1.01

741.01074 042 7411075 122
74101095 0.42 74C150N 4.14
74151225 0.60 7411515 2.47
74111235 0.83 7411544 3.68
74121244 2.70 7411574 221
74181255 0.50 7411605 1.11
74LS126N 0.50 74111315 1.11
74101365 0.44 7411624 1.11
74101454 130 7411634 1.11
74101514 1.07 7411644 1.04
74151534 0.58 7411654 1.04
14101544 1.45 7401734 0.90
74101555 1.20 7401744 0.90
74101565 120 7411754 0.90
74151584 0.65 7411924 1.11
74101605 1.43 7411934 1.11
74101614 0.85 7411954 1.04

74005
74015
7402N
7403N
74045
74055
7406N
74074
7408N
7409N
74104
74114
7412N
74134
74144
74164
74174
7420N
7423N
7415N
7427N
7430N
74324
74374
743BN
74434
744144
7442N
7445N
744688
744744
74484
74504
74514
7453N
74544
7460N
7470N
7472N
7473N
7474N
7475N
7476N
7480N
74819
74824
74834
74844
74854
74864
7489N

0.17 7490.44
0.17 7491AN
0.17 7492N
0.17 7493N
0.17 7494N
022 7495N
0.56 74964
0.55 7497N
022 141005
022 74107N
020 741184
026 74119N
020 741215
036 74122N
0.00 74123N
0.36 741254
036 741414
022 74148N
032 74145N
032 74150N
0.32 741515
0.22 74153N
030 74154N
035 141554
032 74157N
020 74160AN
0.84 74161AN
0.76 7410245
1.40 74163AN
0.90 74164N
0.80 741654
010 741674
022 742744
022 741754
022 74176N
012 741774
022 741805
OM 741814
0.30 741824
044 741844
0.32 7418544
080 7418844
045 741894
010 74190N
1.00 741914
190 741925
1.05 741934
120 741964
136 74197N
036 74198N
245 741994

0.45
0.05
0.45
0.45
0.90
0.75
070
1.95
1.40
035
095
1.40
020
0.55
055
0.45
0.96
115
0 86
1.20
0.76
070
120
0.70
0.78
1.10
1.10
1.10
1.10
1.35
1.36
250
00

1.00
0.90
ass
100
200
080
110
1.50
325
2.60
1.40
820
120
1.20
120
1.00
200
200

NEW LOW PRICES

SIEMENS4111-- LEDS + OPTO
Displays 7 sag LEDS Red Gr Yell
Corn anode or cath Small 3mrn .18 .19 .19
RED Large 5mm .20 .20 20
8mm HT £1.50 Extra bright .40 .40 .40

10mrn HT £1.55 I/red LD2 7 1 £0.55
14mm HT £1.57 IR receiver £1.45
1 8mm HT £1.85 Opto coupler £1.55
Full range data in our '79 catalogue

VDU
CONVERT TV SET TO VDU

The hew CRT control chip from Thomson CSF
SFF96364. Convert your TV set into an electronic
VDU - 16 lines x 64 characters - requires RAM,
character generator and little else for a basic VDU.
Available as chip or full display card. Full cursor
control, 5 volts In compatible. line
erase, full card includes UART, chip £17.20
Modem. char. gen etc.. comp video full card £151.00
out from encoded keybd in.

Send S.A.E. for data.

1979
CATALOGUE

48 PAGE CATALOGUE
New enlarged micro section -
largest range of quality components
from franchised suppliers available
in UK. All VAT inclusive prices.
Over 8,000 line items plus lots
more. SOp post paid. 40p to callers
at any of our tour branches.

* MAIL *
ORDER

Quick service on all orders
- please add 40p for PAP
to all orders. Tel. orders on
credit cards E10 minimum.

1111111111

ii4ir171014RD

DIL SKTS
Low profile IC skts
8 pin 15p 22 pin 309

14pin 16p 24pin 35p
16 pin 18p 28 pin 45p
18 pin 27p 40 pin 55p
FULL RANGE OF
Capacitors Diodes
Resistors Cables
Plugs/skts Cases
Meters in our new
Clocks catalogue

31 DIGIT PANEL METER KIT
Intersil

1106 kit
LCD display.
Batt operated.
Contains all components
reqd for construction
plus PCB. Auto vero
extremely versatile
and accurate easy
assembly kit. £26.99

TR IACS plastic pack 400v 10220
Texas 12 amp 93p
4 amp 72p 16 amp £1.21
6 amp 77p 20 amp £1.87
8 amp 82p 25 amp £2.20

THYRISTORS plastic power
4 amps 8 amps 12 amps
100v o 38 100v o 47 100v o 63
200v o 44 200v o 54 200v o 70
400v o 54 400v o 68 400v o 90
Branded Texas quality product

WE STOCK MORE
Stocking distributors officially appointed

NATIONAL VERO
TEXAS ANTEX
MULLARD ELECTROLUBE
SIEMENS SIFAM
SESCOSEM ARROW HART

MAKES COMPONENTS BUYING EASY
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This Is The
Famous

PLUS 8% V.A.T.

Stop reading about computers and get your hands on one! With
ELF II and oar new Short Course by Tom Pittman, you can master
computers in no time at all! ELF II demonstrates all 91 com-
mands an RCA 1802 can execute and the Short Course quickly
teaches you how to use each of the 1802's capabilities.

Elf II's video output lets you display an alphanumeric readout
or graphics on any TV screen or video monitor and enjoy the
latest video games.

But that's not all. Once you've mastered computer funda-
mentals, ELF II can give you POWER with add-ons that are
among the most advanced found anywhere. American IEEE
chapters plus hundreds of universities and major corporations
have chosen the ELF II to introduce their students and personnel
to microprocessor computing!

Learn The Skill That May Soon Be Far
More Important Than Your College Degree!

The ability to use a computer may soon be more important to
your earning power than a college degree. Without a knowledge
of computers, you are always at the mercy of others when it
comes to solving highly complex business, engineering, industrial
and scientific problems. People who understand computers can
command MONEY and to get in on the action, you must learn
computers. Otherwise you'll be left behind.

ELF II Is The F -A -S -T Way to Learn
Computer Fundamentals I

Regardless of how minimal your computer background is now,
you can learn to programme a computer in almost no time at all
That because Netronics has developed a special Short Course
on Microprocessor And Computer Programming in non -technical
language that leads you through every one of the RCA COSMAC
1802's capabilities so you'll understand everything ELF II can do.

. and how to ger ELF II to do it!
All 91 commands that an 1802 can execute are explained to

you, step-by-step. The text. written for .Jetronics by Tom Pittman,
is a tremendous advance over every c,her programming book in
print.

SPECIFICATIONS
The £99.95 ELF II computer features an RCA

COSMAC COS/MOS 1802 8 -bit microprocessor

addressable to 64K bytes with DMA, interrupt.
16 registers, ALU. 256 byte RAM expandable to

64K bytes, professional hex keyboard fully

decoded so there's no need to waste memory
with keyboard scanning circuits, built-in power

regulator, 5 slot plug-in expansion bus (less

connectors), stable crystal clock for timing

purposes and a double -sided, plated -through pc

board plus RCA 1861 video IC to display any

segment of memory on a video

monitor or TV screen along with all
the logic and support circuitry you
need to learn every one of the RCA

1802's capabilities.

ELF II
omputer

Keyed specifically to the ELF II. it's loaded with "hands on"
illustrations. When you're finished, ELF II and the 1802 will no
longer hold any mysteries for you.

In fact, not only will you be able to'use a personal computer
creatively, you'll also be able to understand computing articles in
the technical press.

If you work with large computers. ELF II and our short Course
will help you to understand what makes them tick.

A Dynamite Package For Just £99.95
With ELF II, you learn to use machine language the funda-
mental language of all computers. Higher level languages such as
FORTRAN and BASIC must be translated into machine language
before a computer can understand them. With ELF II you build a
solid foundation in computers so you'll really know what you're
doing, no matter how complicated things get.

Video output also makes ELF II unique among computers
selling such a low price. Attached to your TV set, ELF II becomes
a fabulous home entertainment centre. It's capable of providing
endless hours of fun for both adults and children of all ages! ELF
II can create graphics, alphanumeric displays and fantastic video
games.

Only a low cost RF modulator is required to connect ELF II to
your N's aerial socket ! ITo order see below.)

ELF II's 5 -card expansion bus (connectors not included) allows
you to expand ELF II as your needs for power grows. If you're an
engineer or hobbyist. you can also use ELF II as a counter, alarm.
lock, thermostat. timer, or for countless other applications.

ELF II Explodes Into A Giant!
Thanks to ongoing work by RCA and Netronics, ELF II add-ons
are among the most advanced anywhere. Plug in the GIANT
BOARD and you can record and play back programmes, edit
and debug programmes, communicate with remote devices and
make things happen in the outside world. Add Kluge Board to
get ELF II to solve special problems such as operating a more
complex alarm system or controlling a printing press. Add 4k
RAM board and you can write longer programmes store more
information and solve more sophisticated problems.

Expanded. ELF II is perfect for engineering; business, industrial,
scientific and personal finance and tax applications. No other
small computer anywhere near ELF Ii's low price is backed by
such an extensive research and development programme.

The ELF -BUG Monitor is an extremely recent break-
through that lets you debug programmes with lightening speed
because the key to debugging is to know what's inside the
registers of the microprocessor and, instead of single stepping
through your programme. the ELF -BUG Monitor. utilising
break points, lets you display the entire contents of the registers
on your TV screen at any point in, your programme. You find out
immediately what's going on and can make any necessary
changes. Programming is further simplified by displaying 24
bytes of RAM with full address, blinking cursor and auto scrolling.
A must for serious programmers(

Netronics will soon be introducing the ELF II Colour Graphics
& Music System - more breakthroughs that ELF II owners will
be the first to enjoy!

Now BASIC Makes Programming ELF II Even Easier)
Like all computers, ELF II understands only "machine language" -
the. lan9uage computers use to talk to each other. But, to make
life easter for you, we've developed an ELF II Tiny BASIC. It
talks to ELF II in machine language for you so that you can
programme ELF II with simple words that can be typed out on a
keyboard such as PRINT. RUN and LOAD.

"Ask Not What Your Computer Can Do ...
But Whet Can It Do For YOU!"

Don't be trapped into buying a dinosaur simply because you can
afford it and it's big. ELF II is more useful and more fun than "big
name" computers that cost a lot more money.

With ELF II, you learn to write and run your own program-
mes. You're never reduced to being a mere keypunch
operator, working blindly with someone else's predeveloped
software.

No matter what your speciality is. owning a computer which
you really know know how to use is sure to make you a leader.
ELF II is the fastest way there is to get into computers. Order
from the coupon below,

H.L. AUDIO LTD., Dept. PE., 138, KINGSLAND ROAD, LONDON E2 8BY. TEL: 01-739 1582

NOW AVAILABLE FOR ELF II -

0 Tom Pittman's Short Course On Microprocessor & Computer
Programming teaches you just about everything there is to know
about ELF II or any RCA 1802 computer. Written in non -technical
language, it's a learning breakthrough for engineers and laymen
alike. £5.00. post paid!
0 Deluxe metal cabinet with plexiglas dust cover for ELF II.
f29.95* plus £1.50 p&p.
O RF Modulator for use with TV set. £3.00* post paid.
O GIANT BOARD kit with cassette I/O, RS 232-C/TTY I/O.
8 -bit P I/O, decoders for 14 separate I/O instructions and a
system monitor/editor. E39.95* plus E 1 .00 p&p.
O Kluge (Prototype) Board accepts up to 36 IC's. E17.00 plus
50p. p&p.
0 4k Static RAM kit. 'Addressable to any 4k page to 64k.
E89.95* plus 50p. p&p.
O Gold plated 88 -pin connectors lone required for each plug-in
board/. 870* post paid.
O Professional ASCII Keyboard kit with 128 ASCII upper/lower
case set, 96 printable characters, onboard regulator, parity, lo9ic
selection and choice of 4 handshaking signals to mate with
almost any computerE64.96. post paid.
O Deluxe metal cabinet for ASCII Keyboard. 1985* plus f 1.50
P&P,
0 ELF II Tiny BASIC on cassette tape. Commands include
SAVE, LOAD, ±, x, ÷. 1 1.26 variables A -Z. LET. IF/THEN. INPUT.

-SEND TODAY!

PRINT, GO TO GO SUB. RETURN, END, REM, CLEAR, LIST,
RUN, PLOT, PEEK. POKE. Comes fully documented and includes
alphanumeric generator required to display alphanumeric
characters directly on your TV screen without additional
hardware. Also plays tick-tack-toe plus a drawing game that uses
ELF li's hex keyboard as a joystick, 4k memory required. f14.95*
post paid.
0 Tom Pittman's Short Course on Tiny BASIC for ELF II.
£8.00 post paid.
O Expansion Power Supply (required when adding 4k RAM).
f19.95* plus £2.00 p&p.
O ELF -BUG Deluxe System Monitor on cassette tape.
Allows displaying the contents of all registers on your TV at any
point in your programme. Also displays 24 bytes of memory with
full addresses, blinking cursor and auto scrolling. A must for the
serious programmer! f14.95 post paid.
Coming Soon: A -D, D -A Converter, Light Pen, Controller Board,
Colour Graphics & Music System ... and more!

Cell or write for wired prices!

H. L. AUDIO LTD., Dept. PE.,
138, Kingsland Road, London E2 8BY.
Tel, 01-739 1582.
Sole European Distributors for Netronics R & D Ltd., U.S.A.

Yes! I want to run programmes at home and have enclosed,
 £109.58 including postage and V.A.T. for RCA COSMAC
ELF II kit. 0 f5.94 including postage and V.A.T. for power

supply (required). 0 £5.95 for RCA 1802 User's Manual.
 £5.95 including postage and V.A.T. for Short Course on
Microprocessor Computer Programming.
0 I want mine wired and tested with power supply. RCA
1802 User's Manual and Short Course included for just
£164.10 including postage and V.A.T.
0 I am also enclosing payment (including postage and VAT.)
for the items checked at the left.

Total Enclosed E

USE YOUR 0 ACCESS 0 BARCLAYCARD

Account No.

Signature Exp. Date

CREDIT CARD PHONE ORDERS ACCEPTED 01-808 6127.

Print Name_

Address

L
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GREENWELD
443

501
All prices
25p UK/BFPO
despatched
enquiries
VALUE £1.

Millbrook Road Southampton
OHX Tel.(0703) 772501

quoted include VAT. Add from schools, etc (Minimum invoice
Postage. Most orders charge £51. Export/Wholesale enquiries

on day of receipt. SAE with welcome. Wholesale list now available
please. MINIMUM ORDER for bona -fide traders. Surplus corn -

Official orders accepted ponents always wanted.

OSCILLOSCOPES AIR FRESHENER KIT
We have available from stock the following As featured in Nov EE. Complete kit inc.
SCOPES models: 4D10A - DC-10MHz: case and instructions. Only £7.95 + 55p
10mV sensitivity; Stab Power supplies; Dual p & p,
beam; 3% accuracy; Excellent value at £214
inc VAT and Carr. PUSH BUTTON BANKS
4S6 - DC-6MHz; 1 OrnV sensitivity. Ideal
portable scope. Solid state circuitry. All for Illustrated list of types from 30p in our
£150 inc VAT and Carr. Bargain List No 6 - Send SAE.

RELAYS
BC182B OFFER

Special Offer for quantity users 1k .035 VAT;
W847 Low profile PC mntg 10 x33 x2Omm 5k .032 VAT. Price negotiable on 10k.
6V coil. SPCO 3A contacts. 93p
W832 Sub. min type, 10x 19 x 10mm 12V

Approx 70k available.

coil DPCO 2A contacts EMS DIODE SCOOP!!!
W817 11 pin plug in relay, rated 24V ac. but
works well on 6V DC. Contacts 3 pole c/o We have been fortunate to obtain a large
rated 10A. 95p quantity of untested, mostly unmarked glass
W819 12V 125OR DPCO 1A contacts. Size silicon diodes. Testing a sample batch
29 x22 xI8mm. min plug-in type 72p revealed about 70% useable devices - signal
W839 50V ac )24V DC1 coil. 11 pin plug in diodes. high voltage rects and zeners may all
type. 3 pole c/o 10A contacts Only 85p
W846 Open construction mains relay. 3 sets

be included. These are being offered at the
incredibly low price of f1.25/-1000 - or a bag

1 OA c/o contacts. 0.20 of 2500 for £2.25. Bag of 10,000 £8. Box of
Send SAE for our relay list - 84 types listed 25,000 £17.50. Box oft00.000 £60.
and illustrated. POLYTHENE SHEET

Size 36 x 18" 200g. Hundreds of usesAMPLIFIER KIT f1 .75 around the home. 100 sheets for £1.50. Box
Mono gen. purpose amp with tone and of 1500 for £19.
Vol/on-off controls. Utilizes sirn. circuitry to
above amp. Output 2W into 8 ohms. Input PC ETCHING KIT MK III
matched for crystal cartridge. 4 transistor Now contains 200 sq. ins. copper clad board,
circuit. Simple to build on PCB provided. Can 11b. Ferric Chloride, DALO etch -resist pen,
be either battery or mains operated. (For abrasive cleaner, two miniature drill bits.
mains powered version add £2.20 for suit- etching dish and instructions. £4.25
able transformer.) Blue vinyl covered
aluminium case to suit (W372) £1.30

BUY A COMPLETE
RESISTOR PACK

Carbon Film 5% mostly W. few 1-1A/ RANGE OF
resistors. Brand new, but have preformed
leads, ideal for PC mntg. Wide range of mixedCOMPONENTS ANDpopular values at the unrepeatable price of
C2.50 per 1000: E11 per 5000.

THESE PACKS WILL
DIN SOCKET OFFER

2 pin switched speaker socket, PC mounting: HELP YOU
5 pin 180° PC mntg or chassis mntg (clip
fix). All the same price, any mix: 10 for 70p
25 for fill° 100 for £5.50. * SAVE ON TIME -No delays in

waiting for parts to come or
TMS4030 RAM shops to open!

4096 bit dynamic RAM with 300ns access
time; 470ns cycle time: single low * SAVE ON MONEY -Bulk buyingcapacitance high level clock i/p; Fully TTL
compatible: Low power dissipation. Supplied means lowest prices -just
with data £2.75 compare with others!

MISCELLANEOUS IC's * HAVE THE RIGHT PART -No
Supplied with data if requested. MC3302 guesswork or substitution
quad comp. 120p; 710 diff comp. IT0991
40p; ZN1034E precision timer £2.25; necessary!
LM711 Dual diff comp 65p; LMI303 dual
stereo pre -amp 75p; MC1469R voltage reg
£1.50; UPC1025H audio £3.50; 575C2 ALL PACKS CONTAIN FULL SPEC, BRAND
audio E2.88; TDA2640 audio £2.92; NEW. MARKED DEVICES- SENT BY
SN75110 dual line driver 70p; MC8500 RETURN OF POST. VAT INCLUSIVE
CRCC gen POA PRICES.

K001 50V ceramic plate capacitors. 5%. 10
EDGE CONNECTORS of each value 22pF to 1000pF. Total 210,

£3-35
Special purchase of these 0.1" pitch double- K002 Extended range, 22pF to 0.1 pF. 330
sided gold-plated connectors enables us to values £4.90
offer them at less than one-third of their K003 Polyester capacitors. 10 each of these
original list price, values: 0.01, 0.015, 0.022, 0033, 0.047.
18 way 41p: 32 way 72p, 40 way 90p. 0068. 0.1, 0.15. 0.22. 0.33. 0.47pF. 110

altogether for E4-75
K004 Mylar capacitors. in 100V type. 10

HEAT SINK OFFER each all values from 1000pF to 10,000pF.
Copper T05 sink 17mm die x 20mm. 10 for Total 130 for £3.75
40p; 100 for £3; 1000 for £25 K005 Polystyrene capacitors, 10 each value

from 10pF to 10,000pF, E12 series 5%
160V. Total 370 for £12.30

74 SERIES PACK K006 Tantalum bead capacitors. 10 each of
Selection of boards containing many different
74 series Cs. 20 for £1; 50 for £2.20; 100

the following: 0.1, 0.15, 0-22, 0.33. 0.47,0-68,
1, 2.2, 3.3. 4-7, 6.8, all 35V, 10/25

for £4. 15/16 22/16 33/10 47/6 100/3. Total 170
tants for f14-20
K007 Electrolytic capacitors 25V working.

THE NEW 19 78-9 values: 1
small physical

2, 4.7. 10, 22,h
size. 10 eac47 of these

100pF
po.

Total
70 for £3.50GREENWELD K008 Extended range. as above, also includ-
ing 220, 470 and 1000pF. Total 100 for
£5.90

CATALOGUE K021 Miniature carbon film 5% resistors.
CR25 or similar. 10 of each value from 1 OR

FEATURES INCLUDE: to 1M. E12 series. Total 610 resistors. £600
K022 Extended range, total 850 resistors
from 1R to 10M 03.30 50p Discount Vouchers K041 Zener diodes. 40OrnW 5% BZY88, etc.

 Qua ntit y prices for bulk 10 of each value from 2.7V to 36V. E24
series. Total 280 for £15.30.

buyers K042 As above but 5 of each value £8.70

 Bargain List Supplement TRANSFORMERS
All mains primary: 12-0-12V 50mA 85p;

 Reply Paid Envelope 100mA 95p; 1A £2.50. 6-0-6V 100mA
85p; iiii, 02.40. 9-0-9V 75mA 85p; lA

 Priority Order Form £2.10. Multitapped type 0-12-15-20-24-
30V. 1A £3.95; 2A £5.35; 3A £6.90. 20V

 VAT inclusive prices 21A £3.90; 25V 1-1A £2.25; 12V 8A £4;

PRICE 30p + 15p POST
It.

24V 5A C7.50; 0-22-34-4 4A £7.50;
20V Ez. 300inA twice E2.50;1V

CRESCENT RADIO LTD.
1 ST. MICHAELS TERRACE,
WOOD GREEN, LONDON, 888-3206
N22 4SJ (MAIL ORDER DEPT.)

FLIP - -

Push Button .... ... 4.t..-
Heads or Tails JAi-. -** -

'','N
Complete kit ,
and full \
instructions _----
supplied.

A pocket game. Easy to build and great to
play. Kit price £5.25 + 8% VAT. Post free.

3 KILOWATT PSYCHEDELIC
LIGHT CONTROL UNIT
1000W lighting per channel. max.
A 3 channel sound to light unit housed in a
robust metal case, with a sensitivity control
for each channel i.e. Bass. middle and treble.
Full instructions make this unit easy to
connect to your present amplifier.
S.A E. for spec. sheet
Still only £20.00 . 8% VAT.

SIRENS
CR 11 Siren. Rotating tan in metal unit.
Adjustable mounting bracket. Gives high
pitched wail. 12 volts DC. Dimensions:- 75 x
80 x 75mm. £8.50 + 8%.
CR 12 Siren. 125mm diameter gold coloured
horn with fixing plate. Emits high-pitched
wailing note of varying frequency - 16 cyc.
per minute. 12 volts DC. £9.00 + 8%.
CR 13. As above but rapid noise frequency
change - 160 cyc. per minute.
CR 14 Siren. 90mm (dia.) x 60mm. Red
plastic case with fixing plate, emits high-
pitched wailing note of varying frequency -
100 cyc per m)nute. 12 volts D.C. £5.50 +
8%

POWER SUPPLY UNIT
PP1 switched 3, 4i. 6, 7;, 9 and 12 volts
at 500mA. with on/off switch and pilot light.
Size: 130 x 55 x 75mm approx.
Our Price: £8.25 V, 8% VAT.

SIX -PIECE
P

MINIATURE
SCREWDRIVER
SET I

Six precision screwdrivers in
a hinged plastic box. Blade y1* 
sixes:0.8mm, 1.4mm, 2rnm. tlli2.4mm, 2.9rnm. 3.8min. I

Our Price. £1.75. 8% VAT
BARGAIN LOUDSPEAKER
Goodmans 5" 8 ohm long throw heavy duty
LiSPKR.
Mounting integralplate is inteoral with VS chassis
and has fixing holes th centres spaced at
5i." (diagonally)
Only £5.00 + 121% VAT.

PIEZO ELECTRIC HORN
UNITS
High Quality. High Power Tweeter. No hover
regd. Freq. Response 3.8kHz-28kHz. Spec.
sheet sent on receipt of S.A.E.
Our Price: £5.50 + 8% VAT.

2 WAY 8 OHM
HEAVY DUTY XOVER.
A 2 way 8 ohm H/D hover suitable for US
systems up to 100W. input via screw ter-
minals. Fitted with a 3 position 'HF LEVEL'
switch which selects either Flat. -3dB or
-6dI3
Buy now while stocks last!
Only £3.00 + 13% VAT.

BARGAIN TRANSFORMER
240V Primary 12-0-12V 500mA sec.
Approx. size: 60 . 40 . 50mm. Fixing
centres. 75mm.
Price: £1.50 + 8% VAT.

Access
,

'P&P' orders up to £5, Add 30p.
Orders E5 -E 0, Add 50p.

All orders over £10 post free!
Please add V.A.T. as shown.

S.A.E. with all enquiries please.

BARCLAYCARD
MEI=

VISA

s._

Personal callers welcome at: 21 GREEN LANES, PALMERS GREEN, N 13
also 13 SOUTH MALL, EDMONTON GREEN, EDMONTON

CHINAGLIA DINO-ELECTRICAL AND ELECTRONIC
TEST EQUIPMENT MANUFACTURERS

THE

DOLOMITI
20kCIV a c. and d c

A NEW HIGH SENSI-
TIVITY MULTIMETER
WITH ALL THE FEA-
TURES YOU WILL
EVER NEED

Accuracy: D.C. ranges, t 2 0%. A.C.& fl ranges t 2.5%.
39 ranges: d.c. V, 0 150mV, 500mV, 1-5V. 5V. 15V, 50V. 150V. 500V. 1. 5kV,

d.c.1, 0.50uA, 500uA, 5mA, 50mA, 0.5A, 5A: a.c. V. 5V, 15V. 50V.
150V, 500V, 1-5kV. a.c.l, 5mA. 50mA, 0 5A, 5A; dB - 10 to 65 in
6 ranges. 11 0 05kfl, sokn. 500k11. 5M(1. 50M0. pF 50kpF.
500kpF

Automatic overload protection and high currant range fusing.
Scale mirror and fine pointer for accuracy of reading. Single knob main
range switching and all panel controls. C E.1 Class 1 movement with sprung
jewel bearings. Extended 92mm scale length for extra clarity. Compact ABS
case 125 x 131 x 37mm. Weight 750g with batteries. Supplied complete with
carrying case, fused leads, handbook and full 12 -month guarantee. Optional
30kV d c probe available.

Meter £50.00 incl. VAT (El P. & P.)
30kV Probe £12.85 incl. VAT
For details of this and the many other exciting instruments in the Chinaglia
range, including multi -meters, component measuring, automotive and
electronic instruments please write or telephone.

AIM Instruments Ltd.
19 MULBERRY WALK LONDON SW3 6DZ TEL 01-352 1897
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TRANSISTORS
TYPE PRICE
AC107 0.23
AC125 0.17
AC126 0.17
AC127 0.16
AC127K 0.23
AC128 0.14
AC128K 0.25
AC128/176 0.42
AC142 0.18
AC153 0.55
AC158 0.50
AC176 0.16
AC187 0.50
AC187K 0.55
AC188K 0.55
ACY20 1.02
ACY22 1.02
AD142 0.87
AD143 0.87
AD149 0.65
AD161 0.35
AD161/1620.70
A0162 0.35
AD262 0.38
AD263 0.36
ADY26 4.74
ADZ11 4.05
AF106 0.45
AF109R 0.38
AF 124 0.25
AF125 0.25
AF126 025
AF127 0.25
AF139 0.32
AF178 0.30
AF179 0.30
AF200 0.36
AF201 0.39
ASY73 0.30
ASZ15 0.60
ASZ16 0.60
ASZ17 0.80
AU103 0.90
AU107 1.00
AU110 0.90
AU210 0.90
BC107 0.06
BC107A 0.07
BC1078 0.07
BC108 0.06

BC108A 0.07
BC108 0.07
BC109 0.06
BC1096 0.07
BC109C 0.07
BC113 0.12
BC114 0.15
BC116 0.13
BC117 0.15
BC118 0.12
BCI19 025
BC125 0.15
BC125B 0.16
BC126 0.15
BC136 0.15
BC137 0.15
8C138 0.30
BC140 0.27
BC141 0.29
BC142 020
BCI 47 0.08
BC147B 0.07
BC148 0.06
BC148A 0.07
BC1488 0.07
BC149 0.06
BC157 0.06
BC157A 0.07
BC158 0.07
BC158A 0.08
8C158VI 0.09
BCI 59 0.06
13C159A 0.07
BC1598 0.07
BC161 0.25
BC167 0.06
BC168 0.06
BCI 69 0.06
8C170B 0.07
BC170C 0.07
8C171 0.06
BC171 A 0.07
BCI7113 0.07
B172 0.06
BCI 72A 0.07
BC172B 0.07
BC172C 0.07
BC173 0.06
BC173B 0.07
BC1746 0.07
BC177A 0.12

BC1776 0.12
BC178B 0.12
BC179 0.12
BC182A 0.09
BC1826 0.09
BC183A 0.09
BC183LA 0.09
BC183LB 0.10
8C184 0.08
BC184L 0.09
BCI 84LB 0.10
BC186 0.19
BC187 0.19
BC204 0.08
BC204B 0.09
BC206 0.10
BC20613 0.11
BC207 0.10
BC209B 0.09
BC212A 0.10
BC213L 0.10
BC214L 0.10
BC237 0.15
BC237A 0.16
BC237C 021
BC238 0.15
BC238B 0.16
BC238C 0.18
BC251A 0.15
BC251B 0.17
BC252A 0.15
BC252B 0.17
BC252C 020
BC258 020
BC261A 0.10
BC262 020
BC267A 021
BC267B 022
BC268 0.21
BC304 0.25
BC307 0.15
BC307A 0.15
BC3078 0.15
BC308 0.15
BC309A 0.15
BC317B 0.15
BC322 0.10
BC327 0.16
BC328 0.16
BC337 0.16
BC338 0.16

BC348A 0.15 BD508 0.50
BC350A 0.17 BD518 0.50
BC441 020 80537 1.02
BC46 1 024 BD587 1.40
BC546 0.10 BDX32 1.90
BC547 0.11 BDY16 0.60
BC547A 0.11 BDY20 0.50
BC5478 0.11 BE115 0.35
BC547C 0.11 BF121 0.20
BC548A .0.11 BF 1 23 0.20
8C5485 0.11 BF125 0.20
BC548C 0.11 8F127 020
BC549A 0.11 BF137 021
BC5498 0.11 BF152 0.15
BC550 0.11 BF154 0.15
BC557 0.11 BF157 0.37
BC557A 0.11 BF158 0.15
BC557B 0.11 BF167 0.25
BC557C 0.11 BF 1 73 0.20
BC558 0.11 BF I 74 0.20
BC558A 0.11 BFI77 0.25
BC55813 0.11 BF I 78 0.25
BC5598 0.11 BF I 79 0.25
BCV42 0.55 BF180 0.20
BCY58 0.20 BF181 0.20
BCY71 0.13 BF182 0.20
BCY72 0.13 BF183 0.20
BD1 1 5 0.30 BF 1 84 020
BD116 0.30 BF185 020
80123 0.80 BFI 94 0.06
BD128 1.02 BF I 94A 0.07
130131 0.35 BF 1 95 0.06
B0133 0.40 BF195D 0.07
BD135 0.30 BF195G 0.07
BD136 0.30 BF196 0.06
BD137 0.30 BF197 0.06
BD138 0.30 BF198 0.06
80139 0.30 BF224 0.18
BD140 0.30 BF253 0.18
80144 0.30 BF254 0.18
80168 0.50 8F255 0.18
BD178 0.72 BF257 0.16
BDI 81 1.32 8F258 0.28
BD183 1.50 BF259 028
BD232 0.80 BF324 020
BD233 0.60 BF335 0.25
BD234 0.60 BF338 0.45
60235 0.40 BF457 0.60
BD236 0.40 BF523 0.22
B0237 0.40 BF594 0.10

D238 0.40 BFR91 5.00
0434 0.40 BFT43 0.54

BD507 0.50 BFX29 0.20

BFX43 0.70
8FX84 020
BFX85 0.20
BFX88 0.20
BFY18 0.50
BFY19 0.50
BFY33 0.50
BFY34 0.50
8FY46 0.50
BFY51 0.12
BFY52 0.12
BFY81 4.00
BRY39 0.35
BSX20 0.18
BSX52 0.33
BSY20 0.21
BSY25 0.30
BSY26 0.30
BSY27 0.30
BSY29 0.54
BSY39 0.15
BSY52 0.33
BSY54 0.39
BSY56 0.36
BSY60 0.36
BSY84 0.30
BU105 1.08
BU105-04 1.08
BU108 1.80
BU126 1.00
BU133 1.75
BU204 1.30
BU205 1.30
BU208 1.50
8U208-02 1.75
BU406 3.60
8UY69A 8.75
BUY698 2.00
BUY69C 7.00
BUY70A 5.00
BUY71 4.50
MPS6517 0.48
MPS6523 0.27
MPSA06 0.90
MV5053 0.72
NKT214 0.25
NKT224 0.25
0C22 1.40
0C26 1.40
0C29 0.85
0C36 1.00
0C44 0.12
0C45 0.12

DIODES
44119 017 8511050 0.35 8 1 201.3 0.40 111210 1.36
44121 0.11 8511100. 0.46 81201-4 0.46 111627 236
44129 OEM 89142 1.25 81201.5 0.56 111921 0.20
44143 0.15 80100 0.20 81201-6 0.55 117923 0.35
44144 0.09 89101 0.30 81203 17 010 1111075 0.25
14107 0.30 81100 420 8120116 016 1112001 0.26
84111 0.911 91103 0.36 81203.20 1.00 1117002 0.30
84115 0.26 0V118 1,46 81204-4 0.46 511502 0.75
84146 0.15 8V126 0.15 1312068 065 519813 010
84148 M12 81121 6.10 8520E10 0.75 MR854 1.110
84154 010 51130 0.16 9 1206 030 551856 2.10
BA155 0.12 81133 0.10 8Y210.400 0.46 5409924 1.56
84156 0.12 8 1134 0.46 91210.600 0.50 MV2203 TOO
81157 0.46 8 1147 046 81210.800 0.55 1405460 MOB
84158 OM 8 1164 0.50 61 010 036 0447 0.07
84159 1179 80116 3.46 01 054-350 0.45 0A.,70 0.07
114182 0.15 81179 0.90 61 x56600 0.55 '3'511 0.36
BA201 0.15 81182 1.15 BY X 71-350 0.90 ,..°A.L' 0.12

0.84243 16 801801540.70 133.71-600 1.15 P.. 0.12
BAX13 006 87187 1.30 511 061 rei Ns e16 0486 0.20
BAX16 0.07 EI1198 0.75 areas ,..,., 0.01 0550 007
9A017 0.10 131199 0.56 0513 006
8131056 on El 1 201.7 0.40 177 44

0.45.
g,t: 006

04202 0.07
512 0.14
1544001 0.04
164002 0.05
1544003 0.06
110004 0.06
1144005 MOO
1144006 0.07
1144007 001
114414/1 0.04
1144150 0.46
1144448 075
115401 012

1145407 0.15
1115403 0.15

1145404 016
1145405 0.25
155406 0.20
114.107 019
165406 0.20
165454 075
155761 0.60

0071
OC74

0.09
0.10

2N2188
292218A

0.20
0.22

TTL CMOS
0075 0.10 292222 0.18 7400 .12 7476 .13 74161 .80 4000 .15 4073 .20
0082
0C139
0C203

0.48
0.50
2.50

292222A
292270
292368

020
0.39
0.10

7401
7402
7403
7404

.12

.12
.12
.13

7483
7484
7485
7486

.75

.90

.90

.26

14163
74164
74165
74166

.80

.90
.90

1,00

4001
4002
4006
4007

15
.20
.95
.20

4075
4076
4078
4081

.20
1.10
.20
.20

0C207 2.70 292484 0.18 /405 .13 7489 2.00 74167 2.70 4008 .94 4082 .20
0C1072 2.50 292904 0.18 7406 .29 7490 .35 74170 1.70 4009 .46 4502 .90
0C1074 2.50 292906 0.18 7407 .29 7491 .65 74172 4.00 4010 .50 4507 .52
R2130813 2.10 2N3053 0.15 /408 .14 7492 .45 74173 1.20 4011 .15 4508 2.30
TIP30 0.35 293117 1.00 7409 .14 7493 .36 74174 .90 4012 .15 4510 1.10
TIP31 0.45 293440 0.70 7410 .13 7494 .80 74175 .70 4013 .35 4511 .70
TIP31A 0.45 293638 0.15 7411 .18 7495 .55 74176 .90 4014 .05 4512 .95
TIP32 0.45 293638A 0.16 7411 .21 7496 .62 74177 .90 4015 .80 4516 .70
T1P33
TIP42
TIP2955

0.60
0.80
0.85

293643
293692
293705

0.24
0.24
0.06

7413
7414
7416
7417

.25

.54

.27

.27

7497
74100
74105
74107

240
.95
.40

74178
74179
74180
74181

1.20
1.10
.70

1.95

4016
401 7
4018
4019

.45

.55

.90

4518
4520

.65
1.10

TIS90 0.18 293706 0.06 7420 .13 74109
.28
.45 74182 .75 4020

.45

.60
2N3445 0.30 2N3707 0.06 7421 .28 74110 .46 74184 1.20 4021 85
2N404 0.45 293711 0.06 7423 .25 74111 .70 74185 1.20 4022 .85
2N524 0.48 293819 0.20 7425 .22 74116 1.60 74186 7.20 4023 .20
2N526 0.48 293899 3.00 7426 .25 74118 .82 74188 5.00 4024 .68
2N527 0.48 293904 0.06 7427 .25 79119 1.30 74190 1.10 4025 .20
2N685 3.50 293905 0.06 7428 .34 74120 .82 74191 1.00 0026 1.35
2N705
2N706
2N706A
2N708
2N1039

0.10
0.10
0.11
0.12
0.15

2N3906 0.06
2N4037 0.25
294058 0.10
2N4222A 0.65
294348 2.00

7430
7432
7433
7437
7438
7440

.13

.20

.32

.24

.24

.13

74121
74122
74123
74125
74126
74128

.26

.40

.55

.45

.46

.62

74192
74193
74194
74195
74196
74197

1.00
1.10

.92

.85

.92

.92

4027
4028
4029
4030
4033
4035

.35

.70

.90
.50

1.40
1.10

2N1059 0.15 294448 1.50 7441 .52 74132 .70 74198 1.60 4040 .90
2N1101 0.15 2N4914 3.50 7442 .55 74141 .58 74199 1.50 4041 .80
2N1102 0.15 2N5172 0.25 7444 .90 74142 2.02 4042 .75
2N1132 0.20 295245 0.30 7445 .70 74143 2.02 4043 .85
2N1304 0.50 295296 0.40 7446 .70 74144 302 4044 .85
2N1305 0.50 2N5458 0.25 7447 .66 74145 .65 4049 .28
291307 0.50 295496 0.60 7448 .60 74147 1.35 4050 .45
2N1309
2N1613
291671
2916718

0.50
0.18
1.10
2.20

295670
295926
2N6123
2S003

0.65
0.55
0.65
0.75

7450
7451
7452
7454
7460

.13

.13

.13

.13

.13

74148
74150
74151
74153
74154

1.20
1.00
.60
.60

1.06

4051
4052
4053
4055
4060

.88

.88

.88
1.00
1.00

2N1711 0.20 25303 0.90 7470 .28 74155 .63 4066 .35
2N1893 025 2S304 0.90 7472 .22 74156 .63 4068 .20
2N1905 0.25 2S305 0.90 7473 .26 74157 .63 4069 .20
291990 025 2S323 1.00 7474 .20 74158 1.70 4070 .20
2N2060 1.00 25732 1.00 7475 .28 74160 .80 4072 .20

RESISTORS
,Nun

ayrinaPie on E 12 series Porn I OR to 151 Price 003 s6.
W Volum ...MI. on E 12 terom 1,011 190 to 10M Arse 0.03.506.

1W VPum aviilege .n El2 ser.er trom 202 101.4 Prom 006 each.
W Vaitret aysilePle in E12 series Porn 100 to ION. Price 0.11 .she
W Values available n E6 woos trorn 100 to 608.

Anus 100 to 150 0.19 mets.
165 to 353 0.22*.
457 to 558 0.24 each,

70. Values eyed* on 812 40.0. Porn R47 to 22K
Preme 047 to 082 0.25 each.

1110 to 1000.2656.
152 to 126 0.27 eech.
156 to 226 0.2111555.

1Iw Vinum waileble on E6 wrier from 100 to 225.
/Um 110 to 1500.29*.

165 to 12K 0.30.456.
155 to 226 0.76 she

17W V0.46 evadable on E6 soon from IRO to 224.
Priem 110 to 4K 7 0.30 she

668,0 225 0.41 wet

50. Sonple turn eermet potentiometer, YONG% avenue. 1001, 2001,
. 1K 0. 250. 550, 108, 20 5, 50K. 1005, 2006 5000, 151

he 0.97 each.
MN Maim.rn cermet potentiometer. Velum 5115. 200, 50R. 1001
20014, 5031 150 260 550. 106 206, 10057 5005.

Prim 1,404506
1W Potentiometer netn r spindle. Velum pro*. 10R. 251, 501,
1000, 250R, 5030, 160, 255, 060, 10K. 705

P1* 1014 to 5501.61 515
105 205 1.62 met..

1.514 Convergence pram potentiometer. Vellum 0.4,144718 5/0, 700,
100. 15A, 10DR, 5031.

Price 0.50 m515
21010 11111 potentiometer. Values are** 1001, 2000, 5001 1K 0
260, 55 0, 105, 205, 505, 1005.

Price 1.34*

LINEAR INTEGRATED CIRCUITS
CA3020 1.75
CA3046 010
CA3048 2.50
CA3065 1.641

CA3089E 7.81
CA30200 4.50
E116016 AIN
ETER6011 455
14C13031 1.10
1.1C1304P 2.00
11C1306 5.15
MCI 307P 2.15
60I3101 1.00
60132711 2.76
MC1327,0 LSO
MC13301 1.26
MC13391 3.115
54C1 3.36
50.1351349 5 1.35
50.1352F 1.46
14C13515.0 366
544570 420
5447008 10.16
5AS560 2.75
5A5570 2.75
SBA/SOB 11.75
SC95039 2.03

SC950411 2.00
51.4144 4.66
51415.4 6.30
519018 5.60
51917E1 10.70
511310 6.66
511327 2.75
513046 2.60
5176003N 250
5578003ND 2.15
04750136 1.50
567061360 215
51760231 1.00
551602360 2.15
5576033N 2.40
557611054 1.60
56761315 200
11276726N 116
5576726ND 1.15
5576227N 2.50
51476532N 3.15
51476533N 2.70
55765446 1.10
55765.501 1.00
55766606 0.110
55786665 1.10

TAA300 3.76
TAA310 115
144320 2.50
1443504 3.00
144435 3.40
144550 0.50
TA45408 0.40
114570 206
144521 5.05
TAA630 6.56
7446306 5.10
T0A41614 1.70
TA18618 1.55
144700 3.50
144840 4.60
7413100 1.36
T541204 3.06
TBAITOAS 1.50
1841205 2.70
T8412058 110
184121:60 1.60
784251 4.70
1843506 3.00
78.5396 1.55
1114440 3.00
TBA4406 195
T9441100 2.50

184400 2.25
184510 2.40
TBAS100 3.50
T84520 2.60
1845200 2.50
184530 2.50
7045300 2.50
184540 2.60
1845400 2.29
Twos.) 150
TBA5500 3.110
1134560 6.46
1845600 460
7845600 7.36
10.558000 3.00
784570 2.00
7845700 2.00
04841412 4.10

11.6641811 5.66
194673 100
164700 3.16
1847000 2.25
7 BA720 5.10
T847204 110
T0A72040 2.10
1114750 2.40

1947500 2.50
184800 0.10
1849000 2815
11148104 3.40
7848105 1.10
184820
1134915 7.36
111.4920 100
1849200 3.60
1849602 6.40
10495020 606
764990 015
11149900 1.75
/C4160 110
TC42713 100
1042708 145
1042700 190
TC42705 226
TC427010 3.40
T014100 640
TC480130 1240
1C4830 3.10
T0.5440 6.75
11341327 2.86
TDA13275 2.111
1041330 1.10
41 0.25

BRIDGE RECTIFIERS
CURRENT VOLTAGE CODE PRICE
to 500 0.25
14 100V 81/100 0.24
IA 2000 01/200 0.21
14 4000 01/400 0.30
14 8000 81/800 034
24 500 82/50 0.40
24 1000 82/100 0.46
2A 200V 82/200 0.55
24 4000 82/400 0.66
2A 11030 524800 0.70

133/600
2000
13001/

03/200 0.703: 0.110
4A 100V 84/100 0.10
44 400V 84/403 0.045
64 50V 38/50 0.96
54 21300 56/200 1.10
6A 4000 80.400 1.20
104 40137 510/400 260
25A 50V 825/50 600
254 200V 525000 520
264 4006 025/403 4.30

I. C. SOCKETS
NO. OF ORDER
PINS CODE PRICE
8 08 010

014 0.11
16 D16 013

20 020 .30
22 022 0.36
24 D24 0.0
28 028 045
4.3 CM. 0.60

PANEL METERS
5,.. r . 7' a 1i1". repuires cutQw.

ORDER
CODE PRICE

I MI 6.60
SOOrnA 51500 6.50

THYRISTORS
ORDER

CURRENT VOLTAGE CASE COOS PRICE
110.1,6 30V 1018 504/30 0.22
85,. 800 7018 506/60 0.24
80,4 200V 1018 6011/200 0.30
14 500 10220 51/50 0.26
14 1007 10220 51/100 0.26
14 200V 10270 51/200 0.211
14 4000 10270 51/400 0.36
34 50V 10220 53/60 0.25
34 100V 10220 S3/100 0.21
U 200V 10720 53/200 0.30
34 4000 10220 53/400 040
44 50V 10220 54/50 02/2
44 100V 10220 54/100 0.40
44 200V 10220 S4/200 0.50
44 4009 10220 54/400 0.56
SA 400V 10220 55/400 0.56
74 60V 10220 57/50 046
74 100V 10220 57/100 0.00
74 203V 10270 157/200 0.16
74 4009 10230 61/400 0.10
SA 4009 10220 98/400 0.70

TRIACS
CURRENT VOLTAGE
34 1000
34 2005
3* 400V
64 200V
64 400V
BA 400V
104 400V
154 400V

ORDER
CASE CODE
10220 13/100
10220 13/300
10220 13/400
10220 16/200
10270 15/400
10220 TV*
70220 T10/400
10220 115/400

MICE
0.25
0.00
0.416
1.00
1.05
1.36
1.40
2.00

Ordering. All items offered subject to availability.
Payment with order, please add 20p p & p with
orders under f 5 otherwise carriage free. No other
charges - just send prices shown. Enquiries please
send S.A.E. Government departments and
educational institutions just send official order.
Callers welcome. Export orders welcome.

CAPACITORS
Tentalum Bead 25V
6.3V 47uF 0.32 tech

100uF 0.60 each
16V 1016 0.24 rah

22uF 0.30 rah
47uF 0.50 each

25V 22u F 0.41 inch
35V 0.1uF 0.22 each

0.22u F 0.22 air
0.47uF o.n loch
1,0uF 0.22 etch
2.2u F 0.22 ear
4.7uF 0.24 tech

Disc Carrie
8k V 150pF 0.27 mph

180pF 0.27 each
200pF 0.27 each
220pF 0.27 oath
250pF 0.40 each
270pF 0.40 etch
300pF 0.40 rah

Mixed Dieketrie
600V lu F 1.01 each
1 kV 0.01uF 0.26 tech

0.033u F 0.32 inch
0.047u F 0.36 ern
0.1uF 0.39 tech
0.22u F 0.58 rch
0.47uF 0.89 tech

1.25kV 0.1uF 0.50 rich
1.5kV 0.001uF 0.24 inch

0.0022u F 0.24 inch
0.0047uF 024 rch
0.22u F 0.211 ear

Single Ended Electrolytic
16V 10,F 0.11 each

22u F 0.11 inch
47uF 0.11 inch
100uF 0.11 inch
220uF 0.14 rah
470u F 0.21111each
1000uF 0.32 etch

63V luF 0.11 soch
2.2uF 0.11 rah
4.7uF 0.11 rch
10uF 0.13 anA
221./F 0.16 etch
47uF 0.22 inch
100uF 0.32 each
220u F 0.46 inch

Double Ended Electrolytic
10V 22u F 0.14 rah

100uF 0.14 mph
220uF 0.17 obeli
470u F 0.36 rah
1000uF 0.40 ler

63V

100V

450V

10uF 0.1468*
22u F 0.14 each
47uF 0.17 arch
100uF 0.17 each
220uF 0.36 each
470u F 0.47 arh
1000uF 0.72 arch
luF 0.10 each
2.2u F 0.10 mach
4.7uF 0.14 aril
10uF 0.17 each
22u F 0.17 each
47uF 0.29 reh
100uF 0.40 each
220uF 0.85 roll
470u F 0.66 each
1000uF 1.01 well
2200.,F 1.44 each
10uF 0.20 each
22u F 0.25 each
47uF 0.36 arch
100uF 0.61 each
220uF 0.68 0001,
luF 0.27 rob
4.7uF 0.45 each
10uF 0.53 arch
22u F 1.07 each
33u F 1.22 each

Silvered Mice
500V 1 3.39F 0.18 rich

5pF 0.18 reh
10pF 0.13 each
39pF 0.18 each
100pF 0.18 each
150pF 0.18 inch
180pF 0.18 each
220pF 0.18 aach
330pF 0.36 each
4700F 0 36 each
1380pF 0.36 each
8200F 0.36 ark

0.42 each
2 F 0.50 rich
132004F 1 AM seell
1000029 1.62 aril

Multi -notional Electrolytic
30V 2500/2500.2F 1.94 each
70y 2500/2500/0 2.70 each
300V 15/3/150/100uF 2.81 each
350V 200/300129 2.46 each

200/200/100/32uF 189 each
150/100/100/100/

150uF 4.75 each
400/400uF 4.75 aach
300/300/150/100/

513uF 5.18 each

NORMAN INSKIP
16 New Road,
Chatham, Kent.
Tel: Greenhithe (0322) 844985.



Callers Welcome MON-SAT: 9.30-5.30
THURS: Closed all day

Lunch: MON-FRI: 1.30-2.30, SAT: 1.00-2.00
ALL PRICES INCLUDE VAT

GoDDARD1
COMPONENTS ORDER_....._

MAIL

DEPT.

110 LONDON ROAD, SI. ALBANS, HERTS. All 1NX

STEREO

£25.75 + £1.25

RIERS DECK

AND P
SECAS

REAMPLIFTTEAMPLIFIERS

with + solenoid auto -stop
+ Cr02 switch
+ piano key operation
+witn level meters
+ mic. sockets

Tech. Spec.:
Bias and erase freq. 88 kHz
4 ICs 8 Transistors
1 SCR 10 Diodes

Power supply extra
Circuits, Diagrams and top
panel template supplied

p&p Top Plate £3.50 + 50p P&P

HIT
S

Box
POLYSTYROLHOCK-PROOF

4mm thick
Larger sizes
Smaller sizes
Inside Measurements:
am No.

_--
1001

IN
walls
are pillar

are

Breadth
mm

60

GREY

fixing
slotted

Length
mm

90

Height
mm

50

Weight
gm

100

t, 1002 75 130 61 175

1003 90 160 71 285,

1004 93 193 95 340

1005 125 220 110 575
1001 - 90p 1004 - E2.00
1002 -f 1.60 1005 - E3.00 TRADE ENQUIRIES WELCOME,

1003 - E'l .80 50p each p&p. £1.00 for 3 p&p

DIGITAL CLOCK
TOUCH
CTG

LCD
GENTS

£9.95

WATCHES
LADIES
GILT

£10.95
C652

S/S AND
BATTERY DROP LEAF
CLOCK MOVEMENT

Hrs. Mins. Date
Easy -to -set regulator screw
Size: 140mm x 85mm x 60mm
Window size: 63mm x 28mm
No. height: 19mm
Date height: 10mm
Weight: 270gm

£4.95

i ')E 27
Ls.;

+ 50p p&p

UNISEX C551 Coloured Straps
Black Red ammum
Blue Brown£8.95 Green Fawn

ALL WATCHES 5 FUNCTION ...
1 YEAR GUARANTEE

P& P 70p per watch, Inc. Insurance

You know it's easywith Heathkit.
Electronics Courses

New series of courses on car
electrical systems.
New series of courses on electronic
equipment.
DC electronics.
AC electronics.
Semi -conductors.

Electronic circuits.
Digital techniques.
Microprocessors.

New Kits
Line printer.

Dual floppy disc.

Dual trace 5MHz and 35MHz
oscilloscopes.
Memory expansion for digital trainer.
2M hand-held transceiver.

Heathkit self -instruction electronics courses are
complete, low-cost learning systems. All you need is the
will to learn and the Heathkit courses will teach you at
your own pace.

It's easy because the courses are based on step-by-
step programmed instructions, with audio records (or
optional cassettes), self evaluation quizzes to test your
understanding, and interesting experiments that
encourage you to learn the easy "hands-on" way with
the optional Heathkit experimenter -trainers.

Thousands of people just like you have already
learnt electronics the easy Heathkit way - at home,
in educational establishments and BARCLAYCARD
in industry throughout the world.

You'll find it easy too. Full
details are in the Heathkit catalogue.
together with hundreds of kits you
can build yourself; for the home,
car and workshop.

Send to, your copy now.

VISA

r BE OE
To Heath (Gloucester) Limited, Dept PE/2/79
Bristol Road, Gloucester GL2 6EE. Please send the items I have ticked.
 Heathkit catalogue (enclose 20p in stamps). 0 computer
brochure (enclose 20p in stamps).

I
I

HEATH

Schlumberger

NB.If you are already on the Heathkit mailing list then you will automatically receive a copy of the latest Heathkit catalogue
without having to use this coupon. Registered in England, number 606177.

ME MI MI El .11
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There are Heathkit Electronics Centres at 233 Tottenham Court Road, London 101-636 7349) and at Bristol Road, Gloucester. (Gloucester 29451).
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LOOK !
Here's how
you master
electronics.
....she practical way.

1. Build an oscilloscope.
As the first stage of your training, you actually build
your own Cathode ray oscilloscope! This is no toy,
but a test instrument that you will need not only for
the course's practical experiments, but also later if
you decide to develop your knowledge and enter the
profession. It remains your property and represents
a very large saving over buying a similar piece of
essential equipment.

2. Read, draw and understand
circuit diagrams.
In a short time you will be able to read and draw
circuit diagrams, understand the very fundamentals
of television, radio, computers and countless other
electronic devices and their servicing procedures.

3. Carry out over 40 experiments
on basic circuits.
We show you how to conduct experiments on a wide
variety of different circuits and turn the information
gained into a working knowledge of testing, servicing
and maintaining all types of electronic equipment,
radio, t.v. etc.

4. Free Gift.
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.rill WM IN= IIIMM OM IN=

Post now, without obligation, to: -

I BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL

IP.O. Box 156, Jersey, Channel Islands.

4,17, ;is

0 e

NAME

ADDRESS

PEB 2/79

L Block caps pleaseA11

This new style course will enable
anyone to have a real understanding
by a modern, practical and visual
method. No previous knowledge is
required, no maths, and an absolute
minimum of theory.

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

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

cs.

ti

441

32 page
Colour Brochure
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RST
VALVE MAIL ORDER CO.

Climax House
Fallsbrook Road, London SW16 6ED

SPECIAL EXPRESS
MAIL ORDER SERVICE

tii tP £P LP CP

AA119 alo BCY70 0.15 MPSA56 026 ZTX550 0.16 7405 0.16
AAY30 0.27 BCY71 0.17 MPSUO1 036 1N914 0.05 7406 0.40
AAY32 0.42 BCY72 0-13 MPSUO6 046 1N916 0-07 7407 040
AAZ13 618 BCZ I 1 140 MPSU56 049 1N4001 006 7408 020
AAZ15 0.3.1 BD115 045 NE555 0-45 1N4002 046 7409 020
AAZ17 0.27 BD121 1.20 NKT401 200 1N4003 007 7410 016
AC107 060 60123 1.20 NKT403 1.73 1N4004 0.07 7412 0-26
AC125 020 BD124 1.30 NKT404 1.73 1N4005 0.08 7413 022
AC126 020 BD131 035 0A5 0.95 1N4006 048 7416 0.32
AC127 020 B0132 0.38 0A7 045 1N4007 049 7417 0.32
AC128 020 60135 034 0A10 060 1N4009 0.06 7420 017
AC141 025 BD136 0-34 0A47 0.14 1N4148 0.06 7422 020
AC141K 0.35 BD137 0.35 0A70 030 1N5400 013 7423 032
AC142 0.20 BD138 040 0A79 030 1N5401 0.13 7425 030
AC142K 0-30 BD139 043 0A81 030 1S44 0.04 7427 0.30
AC176 0.20 130140 044 0A85 030 15920 047 7428 0-43
AC187 020 B0144 2.00 0A90 008 1S921 0.07 7430 017
AC188 020 60181 1.10 0A91 0-08 2G301 1.00 7432 0-30
ACV17 0.85 50182 1.18 0A95 0.08 2G302 1.00 7433 0-36
ACY18 0.80 80237 040 0A200 009 20306 1.10 7437 032
ACY19 0.75 80238 0.55 0A202 009 2N404 1.00 7438 032
ACY20 0-70 BDX10 0.91 0A211 1.00 2N696 0.25 7440 0.18
ACY21 0.75 B0X32 2.00 OAZ200 1.00 2N697 0-25 7441AN 0.85
ACY39 1.50 BDY20 1.25 OAZ201 1.00 2N698 0.30 7442 0.72
A0149 0-70 BDY60 1.50 OAZ206 1-00 2N705 1.20 7447AN 0.90
AD161 0.45 BF115 0.25 OAZ207 1.00 2N706 0.15 7450 0.18
AD162 0.45 6F152 0.18 0C16 ZOO 2N708 0.20 7451 0.18
AF106 0.45 8E153 0.20 0C20 240 2N930 0.20 7453 0.18
AF114 0.35 6E154 0.17 0C22 2.50 2N1131 026 7454 018
AFI 15 0.35 8E159 023 0C23 2.75 2N1132 026 7460 018
AF116 0.35 13E160 016 0C24 3.00 2N1302 035 7470 035
AF117 0.35 8E167 020 0C25 0.90 2N1303 0.35 7472 0.33
AF139 040 6E173 0.20 0C26 090 2N1304 0.45 7473 0.36
AF186 1.20 8E177 0.24 0C28 240 2N1305 0.45 7474 0.40
AF239 045 BEI 78 024 0C29 2.00 2N1306 050 7475 0.54
AFZ11 2.75 8E179 025 0C35 1.50 2N1307 050 7476. 0-40
AFZ12 2.75 8E180 030 0C36 1.50 2N1308 owe 7480 055
ASY26 040 8E181 0.30 0C41 0.80 2N1309 045 7482 075
ASY27 0.40 8E182 0-30 0C42 075 2N1613 0.25 7483 0.90
ASZ15 1.25 8E183 025 0C43 2.25 2N1671 1.50 7484 1.00
ASZ16 1.25 8E184 0.25 0C44 0.60 2N1893 025 7486 035
ASZ17 1.25 8E185 025 0C45 0.55 2N2147 1.75 7490 052
ASZ20 1.50 8F194 0.09 0071 655 2N2148 1.65 7491AN 080
ASZ21 2.00 BF195 0.09' 0072 0-55 2N2218 0-25 7492 0.60
*AU110 1.70 8F196 0.10 0073 1.00 2N2219 0-24 7493 0.60
*AU113 1.70 BF197 0.12 0074 0.65 2N2220 018 7494 0.80
AUY10 1.70 13E200 0.27 0075 0.65 2N2221 018 7495 022
BA145 0.13 BF224 0.20 0076 0.55 2N2222 ale 7496 0.80
BA148 0-13 6E244 028 0077 1.20 2N2223 2.75 7497 3.00
BA154 009 8E257 024 0081 0.65 2N2368 017 74100 1.50
BA155 0.10 8E258 026 OC81Z 1.20 2N2369A 0.21 74107 0.45
BA156 0.09 BF259 0.32 74109 0.70
BAW62 0.05 BF336 0.30 0083 065 2N2646 045 74110 0.50
BAX13 0.06 6E337 0.30 0084 065 2N2904 025 74111 020
BAX16 0.09 8E338 031 0C122 1.50 2N2905 025 74116 1.75
BC107 0-12 8E521 3.96 0C123 1.75 2N2906 021 74118 1.00
BC108 0-12 BFS28 2.23 0C139 2-25 2N2907 0.21 74119 1.50
BC109 0-13 BFS61 020 0C140 2.75 '2N2924 0.21 74120 083
*BC113 042 "'BFS98 0.20 0C141 3.25 .2N2925 0.22 74121 0.40
EIC114 0.13 BFWI 0 045 0C170 1.00 .2N2926 0.14 74122 0.60
*BC115 0.14 BFW11 065 0C171 1.00 2N3053 025 74123 1.00
13C116 015 BFX84 022 0C200 140 2N3054 0.50 74125 0.55
*BC117 017 BFX85 023 0C201 1.75 2N3055 070 74126 055
13C118 010 BFX87 0.21 0C202 1.75 2N3440 080 74128 0.60
BC125 016 BFX88 0.21 0C203 1.75 2N3441 0.80 74132 070
BC126 0-20 BEY50 0-26 0C204 250 2N3442 1.10 74136 0.55
BC135 0.14 BFY51 028 0C205 2.50 2N3525 0.80 74141 0.80
13C136 0.15 8E1'52 026 0C206 240 2N3614 1.50 74142 2.30
BC137 0.15 BFY64 026 0C207 1.75 '2N3702 0-11 74143 2.50
BC147 0.09 BEY90 1.25 OCP71 1.25 '2N3703 013 74144 2.50
BC148 0.08 BSX19 0.21 ORP12 0.75' 2N3704 0.13 74145 0.90
BC149 0.09 BSX20 0-20 R2008B 1.75 .2N3705 0.13 74147 2.00
BC157 0.09 BSX21 0-20 R2009 2.25 .2N3706 0.13 74148 1.75
BC158 008 8T106 1.25 13201013 1.75 .2N3707 0.13 74150 1.60
'BC159 0.10 BTY79/4 3.19 T1C44 030 2N3708 010 74151 ass
*BC167 0-12 BU205 1.75 T1C226D 1.20 2N3709 013 74154 1.75
BC170 0.11 *BU206 225 T1L209 020 2N3710 010 74155 0-85
BC 171 0.10 13U208 2.00 T1P29A 0.41 2N3711 0.10 74156 0.85
BC172 010 BY100 0.45 T1P30A 0.44 2N3771 1-75 74157 075
BC173 0.12 BY126 0.14 TIP31A 045 2N3772 2.00 74159 2.10
BC177 015 BY127 0-15 T1P32A 048 2N3773 3.00 74170 2.30
8C178 0.14 BZX61 0-18 T1P33A 049 2N3819 0.36 74172 4.40
BC179 016 Series T1P34A 0.73 2N3820 0.45 74173 140
BCI 82 0-11 BZY88 013 T1P41A 0-63 2N3823 0.55 74174 1.50
BC183 0-10 Series T1P42A 0-70 *2N3866 0.72 74175 0-90
BC184 011 cns1/05 045 T1P2955 087 '2N3904 0.13 74176 1.10
BC212 0.13 CRS1/40 040 71P3055 056 '2N3905 0.13 74178 1.25
BC213 012 CRS3/05 045 'T1S43 045 2N3906 0.13 74179 1.25
8C214 015 CRS3/40 025 *ZS140 025 2N4058 0.14 74180 1.15
BC237 009 CRS3/60 0.90 "ZS170 0.21 2N4059 0.10 74190 1.50
BC238 0-12 GEX66 1.50 ZS178 044 *2N4060 0.12 74191 1.50
BC301 0-25 GEX541 1.75 *ZS271 023 '2N4061 012 74192 1.35
BC303 024 GJ3M 075 ZS278 0.57 2N4062 013 74193 1.35
BC307 010 GJ5M 075 ZTX107 0-11 "2N4124 015 74194 1.25
BC308 010 GL7M 075 ZTX108 0.10 '2N4126 0.15 74195 1.00
BC327 020 GM0378A 1.75 "ZTX109 012 "2N4286 0.20 74196 1.20
13C328 018 KS100A 0-45 ZTX300 012 *2N4288 0.22 74197 1.10
*BC337 0-18 MJE340 0.80 ZTX301 013 -2N4289 0.24 74198 225
13C338 0.17 MJE370 1.17 ZTX302 016 .2N5457 0.35 74199 2-25
BCY30 1.00 MJE371 061 ZTX303 0.17 2N5458 0.35 76013N 1.75
BCY31 1.00 MJE520 052 ZTX304 0.19 2N5459 0.35
BCV32 1.00 MJE521 aee 'ZTX31 1 0.12
BCY33 0.90 MJE2955 1.25 'ZTX314 020 INTEGRATED
BCY34 090 MJE3055 0-75 *ZTX500 013 CIRCUITS
BCY39 3.00 MPF102 030 .2TX501 .014 7400 016 Plugs in socket
BCY40 1.00 *MPF103 030 ZTX502 016 7401 0.18 -low profile
BCY42 0.25 MPF104 0.30 ZTX503 0.17 7402 0.16 5 pin DIL 0.15
BCY43 0-25 MPF105 0.30 ZTX504 0.20 7403 0-16 la pin DIL 0.15
BCY58 0.16 .M PSA06 0-24 ZTX531 020 7404 0-17 16 pin DIL 0.17

Open daily to callers: Mon. -Fri. 9 a.m.-5 p.m.
Valves, Tubes and Tranistors 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 25p per order + 8% V.A.T. to press
Items marked * 124%

FLADAR
TRANSFORMERS

DUAL VOLTAIE

PRIMARY 220-240 50HZ.
ALTERNATIVE SECONDARY VOLTAGE AND CURRENT
AVAILABLE BY SERIES OR PARALLEL CONNECTION

Type Voltage Curent C p/p Type Voltage Current £ p/p

06FE06 6+6 0.5A EACH 1.50 50p 20FE24 24+24 0.4A EACH 2.60 70p
08FE06 6+6 0.6A EACH 1.80 50p 50FE24 24+24 0.8A EACH 3.10 700
12FE06 6+6 1A EACH 2.00 600 60FE24 24+24 1.2A EACH 3.60 85p
20FE06 6+6 1.6A EACH 2.60 70p 80FE24 24+24 1.5A EACH 4.50 100p
50FE06 6+6 3A EACH 3.10 70p 50FE28 28+28 0.75A EACH 3.10 70p60F E06 6+6 4A EACH 3.60 85p 60FE28 28+28 1.1A EACH 3.80 85p
06FE09 9+9 0.3A EACH 1.50 500 80FE28 28+28 1.4A EACH 4.50 1000
08FE09 9+9 0.5A EACH 1.80 50p 20FE30 30+30 0.35A EACH 2.60 70p
12FE09 9+9 0.75A EACH 2.00 60p 50FE30 30+30 0.75A EACH 3.10 70p
20FE09 9+9 IA EACH 2.60 70p 60FE30 30+30 IA EACH 3.60 85p
50FE09 9+9 2.5A EACH 3.10 70p 80FE30 30+30 1.2A EACH 4.50 100p
60FE09 9+9 3A EACH 3.60 85p ' MULTI -TAP RANGE, VOLTAGE
O6FE12 12+12 0.25A EACH 1.50 50p AVAILABLE 3, 4. 5. 6. 8, 9. 10 12, 15, 18,
08FE12 12+12 0.3A EACH 1.80 50p 12-0- 2 OR 15.0-1
12FE12 12+12 0.5A EACH 2.00 60p 0-12-15
20FE12 12+12 0.8A EACH 2.60 70p 30FE30 24-30 lA 3.40 70p
50FE12 12+12 2A EACH 3.10 70p 60FE36 0-12-15 2A 3.70 8596OFE12
80FE12

12+12
12+12

2.5A EACH
3A EACH

3.60
4.50

85p
1000

80FE36

24-30

°-2412-3-015 3A
4.60 1000

(WE1 5
08FE15

15+15
15+15

0.2A EACH
0.25A EACH

1.50
1.80

50p
50p

100FE40 0-12-1524-30 4A 5.80 1155
12FEI 5 15+15 0.4A EACH 2.00 60p
20FE15 15+15 0.6A EACH 2.60 70p CENTRE TAP SECONDARY
50FE15 15+15 1.6A EACH 3.10 70p FEO6 6-0-6 1A EACH 2.00 609
60FE15 15+15 2A EACH 3.60 85p FE09 9-0-9 lA EACH 2.60 70p
SOFE15 15+15 3A EACH 4.50 100p FEI 2 12-0-12 lA EACH 2.60 70p

FEI 5 15-0-15 lA EACH 3.10 70p
06FE20 20+20 0.15A EACH 1.50 50p FE20 20-0-20 lA EACH 3.10 70p
08FE20 20+20 0.2A EACH 1.80 50p 60FE52 28-0-26 IA EACH 3.60 100p
12FE20 20+20 0.25A EACH 2.00 60p 60FE28 28-0-28 IA EACH 3.80 100p
20FE20 20+20 0.5A EACH 2.60 70p 60FE60 30-0-30 IA EACH 3.60 100p
50FE20 20+20 1.2A EACH 3.10 70p 100FE26 26-0-26 2A EACH 5.15 115p
60FE20 20+20 1.5A EACH 3.60 85p 100FE30 30-0-30 2A EACH 5.15 115p
80FE20 20+20 2A EACH 4.50 100p 100FE36 38-0-36 2A EACH 5.15 115p

CHARGER TRANSFORMER AIR CORED AUDIO CROSS OVER COILS
48FE12 0-6-12 4A 3.10 70p FEo10.1mH 0.26 200
66FE12 0-6-12 5A 3.80 85p FE03 0.3mH 0.26 20p
70FE12 0-6-12 6A, 4.86 100p FE05 0.5mH 0.30 20p
08FE24 24+24 0.15A EACH 1.80 50p FEIO 1.0mH 0.60 25p
12FE24 24+24 0.2A EACH 2.00 80p FE26 2.0mH 0.75 309

TRADE ENQUIRIES PAYMENT TERMS:
FLADAR ELECTRIC
P.O. BOX 19
WESTCLIFF-ON-SEA
ESSEX. 0702-613314

WELCOME C.W.O. Cheques,
Postal Orders
Please Add 8% VAT
After post & packing.

PLEASE ENQUIRE
FOR OTHER TYPES

NOT SHOWN

STORAGE CABINETS

Type 1838

Metal Cabinets 12" wide x 51"
deep, finished blue with trans-
parent plastic drawers.

Type H No. of Drawers
(ins) Sm MedLge

Price

1118 11 15 2 1 £8.65
1 633 16 30 2 1 £10.95
1838 18 35 2 1 £12.95
2236 22 30 4 2 £14.75
2260 22 60 - - £14.95

Prices include VAT end Post. Cheque/P.O. to:

Millhill Supplies (Tools),
35 Preston Crowmarsh, Benson,

Oxon OX9 6SL.

PROGRESSIVE RADIO
31 CHE4PSIDE,

LIVERPOOL L2 2J D

FULL SPEC. SEMICONDUCTORS SPECIAL OFFER:-
TBA800 10 for £5.00. ORP61 Mullard boxed 30p. 741 8 Pin 6 for £1.
L.E.D.'s. TIL209 0.2" Red 10p each. Toshiba TLG113 0.2" Green 16p each. TLR 120 0.2"
Clear Infra Red 19p each. TLG107 Green 0.2" Flat Top 17p each. NE555 Timers 27p each.

TRANSFORMERS, 6-0-6v 100ma, 9-09 75ma, 12-012 50ma 75p each, 12-012 100ma 96p,
12v 500ma 95p. 1,1 triac/xenon pulse transformers 30p, CHOKES 6M H 3 amp 20p. U.H.F. TV
Tuners, push button (not varicapl new and boxed £2.50p. Miniature toggle switches, SPST 8 x
5 x 7 45p, DPDT 8 x 7 x 7 50p. DPDT c/o 12 x 11 x 9 75p, Min. push to make or push to
break 16 x 16mm 16p each type. Texas BY205 800v 6a Sil. Rects 18p each. Nat Sem.
LM340T 6v la voltage regs 40p. AD161/162 matched pair 70p pair.

TOOLS Small side cutters 5" insulated handles £1.35p. Snub nosed pliers 5" insulated handles
C1.35p. Board with 14 12 volt reed relays £1.95p. Large mains tester screwdrivers, fully
insulated 8" 44p. Test lead jumper sets, 10 leads with insulated croc clips each end,
different colours 80p. Telephone pick up coil, suction type with 3.5 mm jack plug 50p. 9 volt
battery eliminators, 240v ac input 9v dc out at 120 rnA, stabilised replaced PP3, PP6, PP7, PP9
£2.45p, Edge connectors, 0.1 84 way 65p, 34 way 40p. 0.2 18 way 15p. Murata MA401,
40KH2, Transducers Rec/Sender, f325p pair. Tape head demagnetisers, 240v ac with on/off
switch, straight probe £2.00. curved probe (cassette) £2.35p.
TERMS: cash with order. (of official orders from colleges etc). Postage 30p unless otherwise
shown, overseas post at cost. VAT inclusive prices S.A.E. for new illustrated lists.

Progressive Radio, 31 Cheepside, Liverpool 1.2 2DY.
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TUAC
TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD.
PHONE 01-672 3137/672 9080
MANUFACTURERS OF QUALITY AMPLIFICATION AND LIGHTING
CONTROL SYSTEMS

NEW FROM TUAC
ULTRA QUALITY HIGH POWER
New D.C. Coupled Design
AMPLIFIERS
Featuring
Electronic Short Open & Thermal Overload Protection.
Brief Spec.
Input Sensitivity 0.775.v. R.M.S. 10.0.8.1 at 25 K Ohms
Frequency Response 20 Hz -20 KHz
Hum & Noise - 100 dB Relative full output

T.H.D. at full power 0.1%
T.D. 500 300W into 2 Ohms

220W into 4 Ohms
140W into 8 Ohms

Power supply P.S. 300
T.D. 150 150W into 4 Ohms

100W into Ohms
Power supply P.S. 150
T.D. 150.60 Version 60W into 8 Ohms

40W into 15 Ohms.
Power supply P.S.60

Note P.S. 300 will drive 2 T.D. 150 amplifiers

4 CHANNEL SOUND
TO LIGHT

SEQUENCE CHASER
- 4LSMI

 Full wave control
 RCA BA Triacs
 1000W per channel
 Fully supressed and fused
 Switched master control for sound

operation from W 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

£21.50

Model 501 500W per channel as
above without sound triggering

£14.00

£45.00
£30.00

£26.25
£18.50

£17.75
£15.50 sx 1

T50

All output ratings are R.M.S. continuous sine wave output.

PRICES INCLUDE VAT. P & P FREE
correct at 1.12.78

TO ORDER BY POST
Make cheques/P.0.s payable to TUAC LTD. (PE279) or quote
Access/Barclaycard No. and post to TUAC LTD. (PE279) 119
Charimont Road, London SW17 9AB. We accept phone orders from
Access/Barclaycard Holders. Phone 01-672 9080

AMPLIFIER MODULES

SPEC. INPUT
SENSITIVITY 60 mV
for full output
Frequency response
20 Hz -20 KHz
HUM & NOISE-70dB

TL30 5" x 5" x 2"
 35 watt 10 amp output transistors

TL60 5" x 5" x 3"
 60 watt R.M.S. continuous sine wave output
 2 R.C.A. 110 watt 15 amp outpout transistors
TL100 5" x 5" x 3"
 100 watt R.M.S. continuous sine wave output
 2 R.C.A. 150 watt 15 amp output transistors

TP125 7" x 64" x 3"
 125 watt R.M S. continuous sine wave output
 4 R.C.A. 150 watt 15 amp output transistors

STEREO DISCO MIXER
With touch sensitive switching and auto fade

INPUTS: Four identical stereo inputs available with any equalisation. Two magnetic and two flat supplied as
standard. High quality slider control on each channel. Volume. treble and bass controls for each pair of sliders.
Sensitivity mag., 3mV (R.IAA. comp J. Flat 50mV at 1kHz. Bass controls ±18d8 at 60Hz. Treble controls ±18dB at
15kHz.
OUTPUT: Up to 3 volts In 12dB) available. Attenuated output for TUAC Power Modules. Rotary master and
balance controls. Band width 15Hz - 25kHz ± dB.
P.F.L.: Outpu 250mV into 8 ohms. Rotary volume control. Monitoring facility for all 4 channels. Selection via
touch sensitive illuminated switches. Switched visual cue indicator.
Miscellaneou Facilities: Two illuminated deck on/off switches. Mains illuminated on/off switches. Auto fade
illuminated on off switch. Mains powered with integral screen and back cover. Complete with full instructions
Sae 25,n Ion x bin high 3in deep. £149.00Mono Disco Mixer with autofade £49.00

FRONT PANEL FOR LIGHTING
EFFECT MODULES

(complete with switches, neons and knobs)
as illustrated

. I

ILIAC

For S1LMB £7.25
Size8"x4'/"

FUZZ LIGHTS
Red, Green, Blue,
Amber £24.50

4LSM1 £6.00
Size 6% x 41/4"

S1LMB £8.25
Combined with 3SDMI

Size 9" x 41"

POWER

SUPPLIES
al

Vacuum varnish impregnated. Transformers
with supply board incorporating pre -amp supply.

PS250 for supplying 2 TP125s
PS200 for supplying to TL1 00s
PS60/60 for supplying 2 TL6Os
PS125 + 45 volts for TP125
PS100 ± 43 volts for TL100
PS60 ± 38 volts for TL60
PS30 ± 25 volts for TL30
PS U 2 for supplying disco mixer

£30.00
£30.00
£30.00
£1 8.50
£17.00
£1 5.50
£11.75

£7.50

STOCKISTS - CALLERS ONLY
Al Music. 88, Oxford Street. Manchester (Tel 061-2360340)
Geo Mathews, 85/87, Hurst Street. Birmingham (Tel 021-622 1941)
Soccodi, 9, The Friars ITel Canterbury 60948)
Cookies Disco Centre, 126/128, West Street (Tel Crewe 47391
Garland Bros. Ltd., Deptford Broadway, London 01-692 4412
Luton Disco Centre, 88, Wellington Street, Luton (Tel Luton 411733)
Session Music, 163. Mitcham Road, Tooting (Tel 01-672 34131
Mon -Sat 10am to 6pm. Closed Wed.
Electra Centre. 58, Lancaster Road, Preston (Tel Preston 58488)

TRADE & EXPORT ENQUIRIES 01-672 3137

£13.25

£18.50

£21.50

£27.50

3 CHANNEL
LIGHT MODULATOR

SILMB

 RCA 8A Triacs
 1000W per channel
 Each channel fully suppressed

and fused
 Master control to operate from

1W to 125W
 Full wave control

£20.75

Single Channel Version 1500 Watts

£9.75

ADD SEQUENCE CHASING +
DIMMING EFFECTS FOR
TUAC 3 CHANNEL LIGHT

MODULATOR

,..*o's
N%
It

Arlt
 Speed Control 3 per min. to 10 per sec.
 Full logic integrated circuitry
 Dimmer control to each channel

3SDMI £15.25

SUPPLIERS TO H.M. GOVT. DEPTS. MANUFACTURED AND ASSEMBLED IN GT. BRITAIN FULLY TESTED AND GUARANTEED
SEND NOW FOR OUR FREE 28 PAGE ILLUSTRATED CATALOGUE. SEND STAMP PLEASE
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A ST R P A K
92 GODSTONE ROAD

WHYTELEAFE, SURREY CR3 OEB

GRAND sALE All prices INCLUDE VAT. Add .25p for P & P (extra for
erseas). Send SAE for complete Special Offers list. Where

're'vore than one price appears. overall quantity prices apply to
roues of devices OF THE SAME TYPE 174 and 74LS
annot be mixed/.

7400 Series 741900 WEE 7400 Series 741600 Series 7400 Series 741900 Series CMOS CMOS CMOS STAR OFFER

1+ 25-, 100, 1, 25, 100, 1. 25, 100+1. 5. 100-, 1. 25, 100. i 4 251 100, 1. 25, 7004 1+ 25, 100. 1 25 . 100 i  00 741 8 16

7400 . 08 .075 07 .155 1 4 .13 7485 .62 .58 .55 17 60 56 74161 .50 .44 .40 .60 53 .48 4000 1 3 11 .10 4069 .14 .13 .12 4538 1.00 90 82 00 5558 19

7401 . .105 .10 .155 14 .13 7486 .22 20 .19 28 25 23 74162 .57 52 48 1.10 1.00 .92 4001 .13 .12 .11 4070 .14 .13 .12 4539 72 60 54 00 MC1458P 24
7402 .11 .105 .10 .155 14 .13 7489 1.35 125 1.18 74163 .57 52 48 60 .53 .40 4002 .13 .12 11 4071 .14 .13 .12 4541 90 81 70 00 40161/162 MP
7403 .11 .105 .10 .155 .14 .13 7490 .30 28 26 42 38 36 74164 .57 52 48 12 75 .70 4006 30 62 58 4072 .14 .13 12 4543 1.10 97 88

*
50

7404 .11 .105 .10 .16 1 5 .135 7491 SO .55 52 74165 57 .52 48 4007 .13 .12 .11 4073 1 4 1 3 .12 4549 300 2.50 225 00 BC184 06

7405 .12 .115 .11 .16 .15 .135 7492 .33 .30 28 74166 70 64 59 4008 .58 .52 .48 4075 .14 .13 .12 4553 3.20 210 240 00 00214 062

7406 22 21 20 7493 .28 25 .23 .43 40 .38 74167 220 205 195 4009 32 29 27 4076 .82 .78 75 4554 90 78 58 00 253055 35

7407 22 21 20 7494 50 45 43 74168 1.60 1.40 125 4010 36 32 . 0 4077 .38 .35 32 4555 75 62 56 000 125" Red

7408 .13 .125 .12 .155 .14 .13 7495 .50 45 42 64 58 .55 74169 1.60 140 125 4011 13 12 . 1 4078 14 .13 1 2 4556 .75 62 56 Led 05

7409 .13 .125 .12 .16 15 .135 7496 48 42 38 74170 1/0 1.10 1.00 1.50 1.28 1.12 4012 1 3 .12 11 4081 .14 .13 1 2 4557 320 2/0 240 000 2" Red Led .06

7410 .11 .105 .10 .155 .14 .13 7497 1.80 170 155 74172 380 155 3.40 4013 .30 25 .22 4082 14 .13 .12 4558 90 80 72 000 154001 025
7411 .17 .16 .15 .16 1 5 .135 74100 60 72 .68 74173 90 84 .80 .85 80 76 4014 .68 .62 56 4085 .58 .54 .52 4559 3.00 250 220 000 154002 .028

7412 .14 .135 .13 .16 .15 .135 74104 .40 36 34 74174 .64 SO 56 58 .52 49 4015 .60 .55 . 2 4086 58 .54 52 4560 1.45 120 105 000 154005 038
7413 23 21 20 28 26 24 74105 .37 .34 32 74175 .58 .54 51 58 .52 49 4016 .32 28 26 4089 120 1.08 1.00 4561 .62 .55 .50 000 154007 .042

7414 .46 .43 40 .65 .57 .50 74107 22 20 .18 32 28 28 74176 58 54 51 4017 .50 46 44 4093 45 .40 38 4562 420 160 325 000154148 .013
7415 .18 .15 .135 74109 28 /6 24 .32 /8 25 74177 56 .52 49 4018 55 50 47 4094 138 125 1.15 4566 98 86 .80  000 LESS 105
1416 22 20 .18 74110 36 .34 32 74178 .90 .80 75 4019 40 35 32 4095 .85 80 .77 4568 170 150 138 LINEARS
7417 22 20 1 8 74111 .55 52 .50 74179 1.08 1.00 95 4020 .68 .64 60 4096 .85 10 .77 4569 1.37 1.15 1.05 CA3045.14 30
7420 .11 .105 1 0 155 .14 .13 74112 32 28 25 74180 .80 .70 62 4021 16 62 58 4097 3.00 210 267 4580 420 3.65 340 043046.14 40
7421 22 21 20 16 .15 .135 74113 28 26 24 .32 20 25 74181 1.15 .95 80 4022 60 .55 .52 4098 .90 .B4 78 4581 1.98 1.67 1.40 LM38014-14 .68
7422 .17 .165 .16 16 .15 .135 74114 .32 28 25 74182 52 47 .44 4023 .13 12 1 1 4099 1.10 95 88 4582 82 .74 .68 LM3815-14 90
7423 20 .19 .18 74116 1.10 1.00 .95 74184 125 1.08 1.00 4024 42 39 36 4160 88 .83 .80 4583 .70 .60 .52 LM7105-14 26
7425 20 .19 1 8 74118 .78 75 72 741854 1.00 .90 86 4025 .13 .12 1 1 4161 .88 .83 .80 4584 30 27 25 LM7I 1N-14 26
7426 21 20 .19 .16 .15 .135 74119 1.10 1.00 95 74186 720 690 570 4026 .90 .84 78 4162 88 83 10 4585 88 78 .70 MC1310P-14 130
7427 21 20 .19 .16 .15 .135 74120 .80 .76 .74 74188 260 2.40 2.25 4027 30 27 25 4163 88 83 80 4599 1.98 170 150 06555.8 .23
7428
7430
7432
7433

.11

21
.30

105
20
21

1 0
19
26

.18

.155
23

.17

.14
20

.16
1 3
.18

74121
14122
74123
74124

/4
.32
38

1.60

22
29
35

150

20
.27
32 55 .50

142 1.15 105
48
.98

74189
74190
74191
74192

68
.68
.62

50
10
.55

.55
55
48

1,08

72
.70
68.

1,75 1,60

15 58
.63 .56
.62 .58

4028
4029
4030
4031

46
.52
.32

1.00

.42 .40 4164
47. 44 4174
28 26 4175

150 1.48 4194

88
.98
98
.98

.83 .80
12 87
92. .87
/2 17

LOW PROFILE OIL
I.C. SOCKETS

8 pin .10 .09 .08
14 pin

rlillEEM11134-1 4

6575110N

05760035

'501.25
.40

165
7437
7438

20
20

.19

.19
.18
.18

24
24

21
21

.185

.185
74125
74126

.32

.32
30
30

28 .38 .33
/8 38 13

29
29

74193
74194

60
.58

.50
50

.46

.46
68 .62 58 4032

4033 1.05
.77 4501

98 .92 4502
14
.12

.13 12.

.66 .63

.11s .11 .los
1

186

pin A25 .12 115
On

15
5576013N
SN76023N

125
125

7440
7441
7442
7443
7444

.12

.48
40
55
.64

115
45
36
.60
.59

.11

43
34
57
56

.18

.50

.16

.44

15

40

74128
74130
14132
74134
74135

.60
40
47
32
62

.55

.36

.44
30
58

.52

.32
42 .62 56
28
.55

48

74195
74196
74197
74198
74199

58.

56.

50
.96
98

50
50
44
85
90

46
45
40
.78
.85

1.00
.78
12

.92 .85
71 65
.83 .78

4034
4035
4036
4037
4038

1S0
98

2.50
82
.84

1.40 125 4503
10 /6 4506

2.35 225 4507
76 72 4508
78. 74 4510

.52
42
42

190
.60

.46 43

.36 34

.36 34
1.68 1.50
.54 .50

.16.18 "
20 pin 20 .18 17.

22 pin 22 20 19.

24 pin 24 22 21
28 pin 28 25 23
40 37

55760335
TAA5506
TAA6618
MAIMS
1046419

155
.30

1.00
.58

160
7445 53 .50 48 74136 .52 48 46 .38 33 29 74221 120 1.00 18 14 85 .80 4039 230 218 2.10 4511 . .55 Pin

.40 .35
1114800 60

7445 .55 52 .50 74137 74 68 .66 74247 90 .82 75 4040 .62 .57 54 4512 62 56 .53 LEOS 1048106 .80
7447 50 44 40 67 .60 .56 74138 52 45 41 74248 .90 .82 35 4041 70 .64 58 4513 142 1.30 120 .125" 3mm TBA8205 75
7448 .55 .50 .48 .82 73 .65 74139 .52 45 41 74249 90 82 35 4042 .50 .45 .42 4514 2.35 220 208 Red .08 .07 06 10.427000 1.70
1449 67 60 .56 74141 .52 48 .46 74251 100 12 74 58 52 .48 4043 56 .51 .48 4515 235 220 2.08 Yellow .12 .115 .11 TDA2020 100
7450 .12 .115 .11 74142 1.85 175 1.68 74257 68 50 .56 4044 62 .58 55 4516 .66 .60 56 Green .12 .115 11 25414 90
7451 .12 .115 .11 16 1 5 .135 74143 230 2.10 2.00 74258 68 56 50 4045 1.05 /5 .88 4517 3.40 3.15 300 2* Storm

7453 .12 .115 .11 74144 230 219 2.00 74266 .33 28 25 4046 .90 85 .80 4518 .65 58 55 Red .09 08 07 OP -AMPS

7454 .12 .115 .11 .155 1 4 .13 74145 .55 50 48 74273 110 1.70 1.55 2.00 1.85 1.50 4547 84 79 75 4519 38 36 .34 yew, .13 .125 12 043130.1099 .80

7455 .16 1 5 .135 74147 100 92 .88 74279 1.10 .90 .82 .46 .40 34 4048 42 .38 36 4520 62 56 53 Green 13 .125 12 LM3014-13 .24

7460 .12 .115 .11 74148 84 78 75 74283 1.50 130 1/0 .58 53 .50 4049 28 26 24 4521 140 125 1.10 Mix colours and sizes for LM348.14 90
7470 .25 23 21 74150 60 .55 50 74284 3.50 3.20 3.00 4050 28 26 24 4522 10 70 53 quantity prices. LM70214 42
7472 22 20 .18 74151 46 .41 38 .50 .44 40 74289 3.75 3.45 328 4051 .54 49 46 4526 .80 .70 S3 650107 Red 7 segment LM709.8 .36
7473 23 21 20 .26 23 21 74153 46 41 .38 48 42 .36 74290 .52 .413 45 4052 54 .49 46 4527 1.15 1.00 90 display 25" .90 LM709-14 37
7474 23 21 20 26 23 21 74154 78 68 60 100 90 .82 74293 120 100 80 .80 .72 .65 4053 58 .52 48 4528 .85 76 70 111111 Opto isolator 75 LM709-1099 38
7475 30 /8 26 .40 35 .32 74155 50 46 44 75 67 .60 74298 110 155 140 .90 82 75 4054 92 17 84 4529 98 14 75 1M741-8 18

7476 26 24 23 26 23 21 74156 .50 .46 .44 75 67 60 74352 .84 .75 .70 4055 92 17 84 4530 82 78 74 MEMORY 1M741-14 15

7478 28 25 23 74157 45 AO 38 44 40 .38 4060 92 87 84 4531 74 66 50 TMS 4030 LM741-1099 38

MIXED PRICES APPLY FOR7480 40 36 34 74158 .55 .52 48 50 44 .40 4066 .36 .32 30 4532 95 86 80 (21074) 2.50 LM747-14 .40

7483 .52 48 46 59 .55 .52 74159 1.95 110 1.70 4067 245 220 205 4534 4.00 3.50 325 4 off less 10% LM3900N-14 .40

7484 .84 .80 77 74160 .57 .52 48 90 84 75 QUANTITY DISCOUNT 4068 .18 .16 .14 4536 235 2.35 2.15 8 off less 20% MC14581,8 28

...._. . ...

HANIMEX
Electronic

LED Alarm
Same as ETI offer
Thousands sold

Snooze (e0;nret,,,

4lwiie--..
..

l',;L.tor )°,°,;,.,

Feature and Specification
*Hour/minute
* Large LED display

on indicator
*24 Hours alarm
* Display flashing

indication
* Repeatable 9 -minute
* Display bright/dim
Size 5.15 x 3.93x
x 60mm).
Weight 1.43 lbs

Guaranteed

£8.65

...

(Slide

Time
Lock

display

with

2.36

(0.65

same

_ _

Clock

Alarm
Switch)

Fast Stow

.....

CninnAllm On
,,,,r,e,cew

Set Wm..
Switch OledloY

with p.m. and alarm

on/off control
for power loss

snooze
modes control

(131mm x 100mm

kg).

day despatch

LADIES .

LCD
Only 25 x 20 mm and
6 mm thick. 5 func-
tion: hours, mins,
secs, day, date, -
back light and auto
cal. Elegant metal
bracelet in silver or
gold.
State preference.

wra

VI 0.95 -
Guaranteed same day

despatch

5 FUNCTION
LCD ---,

Hours, mins, secs,
month, date, auto
calendar, back-

_ __.
THOUSANDS SOLD

11 FUNCTION
SLIM CHRONO

6 digit 11 functions
' Hours, mins, secs.
' Day, date, day of
week.

 1/100, 1/10, secs 10
secs, mins.

 Split and lap modes. -
'Back

xlight, quality metal
bracelet.

£7.65
gr.

Guaranteed same day
despatch

Very slim, only 6mm thick.

light, auto

'..

calendar.
' Only 8 mm thick.
This same watch is
being sold for £22.00 _
in newspaper and
magazine special
offer ads.

Metac Price £12.65
Guaranteed same day despatch

All products carry full 12
months guarantee. Please
add 30p p&p with all
orders. All prices include
VAT.

Shops open 9.30 to 6.00
daily.

Trade enquiries welcome.
Delivery: One week.
Except where same davp ,
delivery is stated.

ALARM CHRONOGRAPH WITH
DUAL TIME ZONE FACILITY

 Constant LCD display
of hours and minutes,
plus optional seconds
or date display, plus
day of the week and ,...- -,_.., ...,

am/pm indication.
 Perpetual calendar,'

day, date, month and I, f8..433s
year.

 24 hour alarm with ,

PLEASE NOTE
All our products carry full money
back 10 -day reassurance.
Watches are despatched by
FIRST-CLASS POST. They are
fitted with new batteries, and
include guarantee and instruc-
tions.
Battery fitting service is available
at our shops for no extra charge.
We stock most watch batteries
and this service is available to all.
Metac have been selling
electronic watches probably
longer than anyone else in the
UK. We take care of your watch
not just this year but next year
and the years after that.

on/off indication.
 1/10 second chrono-

graph measuring net,
lap and first and
second place times.

 Dual time zone
facility. Night light. £29.95

Telephone Special 24 -hour
phone service METAC Electronics & Time Centre r 1

Credit-card customers are welcome to
buy by phone - simply phone 01-723 67 HIGH STREET 327 EDGWARE ROAD Barclay & Access
4753 with your credit-card number to Buy it with Access

BARCLAYCARD

DAVENTRY, NORTHANTS LONDON W2 welcome 4place your order. tiltTel. (032 72) 76545 Tel. (01) 723 4753 Phone or Send Card Number with order
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Understanding Digital Electronics
New teach -yourself courses

Deff9111 of
Digital Systems
 or okoraftab taino as rir.

Book 3 Aflownrot.
Onasts 3

Desko of
Digital Systems
 for Gamma .11 MO...

Book 6 Coma..
Ankaactun

Design of Digital Systems is written for the engineer seeking to learn
more about digital electronics. Its six volumes - each A4 size are
packed with information, diagrams and questions designed to lead you
step-by-step through number systems and Boolean algebra to
memories, counters and simple arithmetic circuits, and finally to a
complete understanding of the design and operation of calculators and
computers.

The contents of Design of Digital Systems include:

Book 1 Octal, hexadecimal and binary number systems; conversion
between number systems; representation of negative numbers; com-
plementary systems; binary multiplication and division.
Book 2 OR and AND functions; logic gates; NOT, exclusive -OR,
NAND. NOR and exclusive -NOR functions; multiple input gates; truth
tables; De Morgans Laws; canonical forms; logic conventions; Kar-
naugh mapping; three -state and wired logic.
Book 3 Half adders and full adders; subtractors; serial and parallel
adders; processors and artithmetic logic units (ALUs); multiplication
and division systems.
Book 4 Flip flops; shift registers; asynchronous and sychronous
counters; ring, Johnson and. exclusive -OR feedback counters; ran-
dom access memories (RAMs) and read only memories (ROMs).
Book 5 Structure of calculators; keyboard encoding; decoding display
data; register systems; control unit; program ROM; address decoding;
instruction sets; instruction decoding; control program structure.
Book 6 Central processing unit (CPU); memory organization; character
representation; program storage; address modes; input/output
systems; program interrupts; interrupt priorities; programming; assem-
blers; computers; executive programs; operating systems and time
sharing.

Digital Computer
Logk and
Ekctronks
 - -11.11

8's

Digital ComputerLad
Electronia

-

"4' 4

Digital Computer Logic and Electronics is designed for the beginner.
No mathematical knowledge other than simple arithmetic is assumed,
though the student should have an aptitude for logical thought. It con-
sists of four volumes - each A4 size - and serves as an introduction
to the subject of digital electronics. Everyone can learn from it -
designer, execxutive, scientist, student, engineer.

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

CAMBRIDGE LEARNING ENTERPRISES. Unit 25, Rivermill Site, FREEPOST, ST. IVES,

HUNTINGDON, CAMBS. PE22 4BR, ENGLAND. TELEPHONE ST. IVES (0480) 67446.

PROPRIETORS: DRAYRIDGE LTD. REG. OFFICE: RIVERMILL LODGE, ST. IVES.

REGD. IN ENGLAND NO. 1328762

In the years ahead the products of digital electronics technology will
play an important part in your life. Calculators and digital watches are
already commonplace. Tomorrow a digital display could show your
vehicle speed and fuel consumption; you could be calling 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.

The six volumes of Design of
Digital Systems cost only:

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

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

£8.10 +90p post & packing

£4.60 +90p post & packing

£12 4 -El post & packing

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

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

THE ALGORITHM WRITER'S GUIDE explains how
to: define the questions, put them in the best order and
draw the flow chart, with numerous examples shown. All
that students require is an aptitude for logical thought.
Size: A5, 130 pages. This book is a MUST for those with
things to say.

£2.95 + 45p post and packing by surface mail anywhere
in the world. Airmail extra.

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

Please allow 21 days for delivery.

Cambridge Learning Enterprises, Unit 25, Rivermill Site,
FREEPOST, St. Ives, Huntingdon, Cambs. PE22 4BR, England.

Please send me the following books:
sets Digital Computer Logic & Electronics @ £5.50, p & p
included
sets Design of Digital Systems @ £9.00, p & p included .

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

Name

Address

I enclose a *cheque/PO payable to Cambridge Learning Enterprises
for £
Please charge my *Access / Barclaycard / Visa / Eurocard / Mastercharge /
Interbank account number
Signature *delete as appropriate.
Telephone orders from credit card holders accepted on 0480-67446
(Ansafone). Overseas customers should send a bank draft in sterling drawn
on a London Bank, or quote credit card number. PE25
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TTLsbyTEXAS
13p
14p
14p
14p
17p

7400
7401
7402
7403
7404
74904
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
74C14
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7440
7441
7442A
7443
7444
7445
7446A
7447A
7448
7450
7451
7453
7454
7460
7470
7472
7473
7474
7475
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

90p
1817

32p
32p
19p
19p
15p
24p
20p
30p
60p
900
27p
27p
17p
40p
22p
34p
30p
40p
3417
36p
17p
30p
40p
35p
35p
17p
70p
60p

112p
112p
100p

93p
60p
80p

1;:
17p

74177 90p
74178 193609
74180 p
74181 200p
74182 90p
74184A 150p
74185 150p
74186 700p
74190 100p
74191 100p
74192 100p
74193 100p
74194 100p
74195 95p
74196 95p
74197 80p
74198 150p
74199 150p
74200 1000p
74221 160p
74C221 150p
74251 140p
74259 250p
74265 90p
74278 290p
74279 140p
74283 190.p
74284 400p
74285 400p
74290p 150p
74293 150p
74294 200p
74298 200p
74365 150p
74366 150p
74367 120p
74368 150p
74390 200p
74393 200p
74490 225p

17p
17p
36p
30p
34p
30p
36p
35p
50p

100p
84p
90p

100p
110p

34p
210p

33p
80p
46p
33p
84p
70p
65p

180p
130p
65p
65p
34p
55p
55p
70p

200p
130p
210p
110p
28p
48p
55p
55p
60p
75p
75p
75p
70p

200p
90p

190p
150p
100p

74151A 70p
74153
74154
74155
74156
74157
74159
74180
74161
74162
74163
74164
74165
74166
74167
74170
74172
74173
74174
74175
74176

70p
100p
90p
90p
70p

190p
100p
100p
100p
100p
120p
130p
140p
200p
240p
720p
120p
93p
85p
90p

74LS SERIES
4P

14p
16p
25p
20p
40p
45p
72p
20p
40p
28p
38p
20p
27p
70p

74L902
74L904
74LS08
74LS10
74LS11
74LS13
74LS14
74LS20
74LS21
74LS22
74LS27
74LS30
74LS32
74LS42
74LS47 90p
74 LS55 30p
74LS73 50p
74LS74 409
74LS75 45p
74LS83 110p
74LS85 100p
74LS86 40p
74LS90 60p
74LS93 60p
74LS107 45p
74LS112 100p
74LS123 70p
74L9124 180p
74L9132 95p
74LS133 60p
74LS138 60p
74LS139 60p
74LS151 100p
74L9153 60p
74LS157 60p
74LS158 120p
74LS160 130p
74LS161 100p
74L9162 140p
74LS163 110p
74 LS164 120p
74LS165 180p
74LS166 180p
74L9173 110p
74LS174 90p
74LS175 1 lop
74L9181 320p
74LS190 100p
74LS191 100p
74L9192 140p
74LS193 140p
741_9195 140p
74L9196 120p
74LS221 140p
74LS240 175p
74LS241 175p
741.5242 170p
74LS243 170p
74LS244 170p
74LS245 170p
741_9251 140p
74L9253 140p
74LS257 120p
74LS259 160p
74L9266 100p
74LS273 130p
74L9279 90p
741_9298 249p
74LS324 200p
74LS373 180p
74LS374 195p
74LS378 200p

4000 SERIES
15p
17p
17p
95p
189
80p
40p
50p
17p
18p
50p
4p

4015
8P

4016 45p
4017
4018
4019 45p
4020 100p
4021 110p
4022 100p
4023 22p
4024 50
4025 20p
4026 130p
4027 50p
4028 84p
4029 100p

55p
200p
180p
200p
110p
100p

80p
80p
90p
90p

110p
100p
55p
32p
49p
80p
80p
80p

150p
125p
135p
6009
115p
120p
55p

450p
22p
20p
30p
22p
22p
22p
22p

107p
22p
22p
80p

250p
107p

1100p
120p
70p
55p
99p

150p
250p
110p
100p
100p
100p
180p
450p

4560 250p
4583 90p
4584 90p
40014 90p
40085 200p
40097 90p
14411 1100p
14412 1100p
14433 1100p

4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014

4031
4033
4034
4035
4040
4041
4042
4043
4044
4046
4047
4048
4049
4050
4051
4052
4053
4054
s4055
4056
4059
4060
4063
4066
4067
4068
4069
4070
4071
4072
4073
4075
4076
4081
4082
4093
4094
4098
4411
4502
4503
4507
4510
4511
4514
4516
4518
4520
4528
4543
4553

93 SERIES
9301
9302
9308
9310
8311
9312
9314
9316
9321
9322
9334
9368
9370
9374

160p
175p
316p
275p
275p
160p
165p
225p
225p
150p
225p
2009
200p
200p

INTERFACE
ICs
MC1488100p
MC1489100p
75107 160
74182 230p
75324 375p
74325 375p
75451 72p
75491/2 96p
8726 250p
8728 300p
8795 160p
8797 160p
811.995 120p
81L996 140p
81L997 120p
81L998 140p
9601 110p
9602 220p
9603 160p

BUCKET
BRIGADE
SAD1024 1800p

VEROBOARD
0.1 0.15

(copper clad)
2 3i 41p 33p
2 5 49p 45p
3 3i 49p 45p
3 5 589 60p
2 17152p 121p
3 17 195p 163p
4 17 252p -

of 35 pins 30p
Sp t face cutter859
Pin insertion
to I 99p

VERO WIRING
PEN
Plus spool 325p
Spare spool
(wire) 80p
Combes 7p each

TRANSISTQC
AC126 2
AC127/8 20p
AC176 25p
AC187/8 25p
AF116/7 30p
40149 70p
40161/2 45p
13C107/8 11p
BC109 11p

8C117 20p
BC147/8 9p
BC149 10p
13C157/8 10p
BC159 11p
BC169C 12p
BC172 12p
BC177/8 17p
BC179 lap

BC182/3 10p
BC184 11p
BC187 30p

BC212/3 11p
13C214 12p

BC461 369
BC477/8 309

BC516/7 50p
BC547B 16p
BC549C 18p
BC557B 115p
'BC559C 18p

BCY70 18p
BCY71/2 22p
80131/2 50p
80135/6 54p
80139 56p
BD140 60p
BD189 609
BD242 70p
8DY56 2009
8E200 32p

BF244B 35p
`BF256B 70p
8E257/8 32p
BF259 36p

BFR39 30p
BFF140 30p
13FR41 30p
BER79 30p
8F1180 30p
8F1181 30p

6FX29 30p
BFX30 34p
13FX84/5 30p

LINEAR I.Cs
AY 1 -0212
AY1-1313
AY1-1320
"AY1-5050
AY5-1315
AY5-1317
CA3019
CA3046
CA3048
CA3080E

CA3089E
CA309040
CA31305
CA31140E
CA3160E
FX209
ICL7106
ICL8038
LM3014
LM311
LM318
LM324
LM339
LM348

LM377
LM380
LM381AN
LM389N
LM709
LM710
LM725
LM733
LM741
LM747
LM748
LM3900
LM3911
LM4136

MC1310P
MC1458
MC1495L

MC1496
MC3340P
MC3360P

600p
668p
320p
211p
600p
636p
80p
70p

225p
72p

225p
375p
100p

70p
100p
750p
850p
340p

30p
120p
200p

70p
75p
95p

175p
160p
140p
36p
50p

350p
12090p

2
70p
35p
70p

130p
120p
150p.
55p

350p
100p
120p
120p

 M FC400013 120p
MK 50398 750p
NE531 110p

NE540L 200p
NE543K 225p
NE555 25p
NE556 70p
NE5618 425p
NE5628 425p
NE565 130p
NE566 155p
NE567 175p
NE571 425p
RC4151. 400p
SFF96364 1150p

'5576003N 175p
SN76013N 140p
SN76013ND 120p
SN76023N 1409
SN76023ND 120p
SN76033N 175p
SN76477 250p

SP8515 750p
144621 275p
TBA6411311 225p
TBA651 200p
TB4800 90p
TBA810 100p
TBA820 90p

TC4940 175p
TDA1004 300p
TDA1022 600p
TDA2020 320p
7L084 130p
TL170 50p
XR2206 400p
XR2207 400p
XR2211 600p

XR2216 675p
XR2240 400p

ZN414 90p
ZN424E 135p
ZN425E 400p
ZN1034E 200p
95H90 800p

VOLTAGE REGULATORS

Fixed Plastic TO -220

14
5V

12V
15V
18V
24V

100mA
5V

12V
15V

*ve
7805
7812
7815
7818
7824

90p
90p
90p
90p
90p

TO -92
78L05 35p
78L12 35p
78L15 35p

-ve
7905 100p
7912 100p
7915 100p
7918 100p
7924 100p

79 L05
79L12
79L15

80p
80p
80p

OTHER REGULATORS
LM309K 135p TBA6258 120p
LM317T 200p TL430 65p
LM323K 825p 78H05KC 675p
LM723 37p 778MGT2C 135p

OPTO-ELECTRONICS
2N5777 45p OCP71
ORP12 90p OR P60
ORP61 90p TIL78

LEDS
0.125"
TIL32 I.R. 75p
TIL209 Red 13p
TIL211 Gr 20p
TIL212 Ye 25p
TIL216 Red 189

130p
90p
70p

0.2"
T1L220 Red 16p
TIL222 Gr 18p
111228 Red 22p
MV5491 TS 120p
Clips 3p

DISPLAYS
3015F 200p END500
DL704 140p FND507
DL707 Red 1409 MAN3640

707 Gr 140p 711.311
DL747 Red 225p TIL312/3

747 Gr 235p TIL321/2
FND357 120p TIL330

DRIVERS
9368 200p
9370 200p

120p
1209
175p
600p
110p
130p
140p

BFX86/7 30p
8FX88 30p
BFW10 90p
BEY50 22p
BFV51/2 22p
BFY56 33p
BEY90 90p
BLY83 700p
BRY39 45p
BSX19/20209
130104 225p

BU105 190p
 13U108 250p
BU109 225p

130205 2009
8U208 2009
' 8U406 145p
BJ481 175p
MJ491 2009
MJ2501 22bp
MJ2955 100p
MJ3001 22Sp

MJE340 65p
MJE2955

100p
MJE3055 70p

MPF102 45p
 MPF103/4

MPF105/640p
40p

MI79406 30p
MP9412 50p
MPSA56 32p
MPSUO6 63p
MPSU65 78p
0C28 130p
0C35 130p

R200813 200p
920108 200P
 TIP294 40p
TIP29C 55p
71P304 48p
TIP30C 60p
TIP314 589
TIP31C 62p
TIP32A 88p
TIP32C 82p
TIP33A 90p
TIP33C 114p
TIP34A 115p
TIP34C 180p

MEMORIES
2102
2102-2
2102L-4
21078
2111-1
2112-2
2114
5101
6810

ROM/PROMS
74S188
74S287
745387
93427
93436
93446
93448
CPUs
4040a
6502
6800
6801
8080A

EPROMS
1702A
2708
2716
4702

100p
120p
140p
600p
225p
300p

1000p
510p
350p

225p
400p
400p
400p
650p
650p

1000p

670p
1200p
900p
TBA

550p

600p
900p

2500p
900p

TIP3SA 225p
711735C 290p
TIP36A 270p
71173.6C 340p
TIP41A 65p
TIP41C 78p
TIP42A 70p
71P42C 82p
TIP2955 78p
TIP4055 70p

.71943 34p
TIS93 30p
ZTX108 12p
ZTX300 13p
ZTX500 15p
ZTX502 18p
ZTX504 30p
2N457A 250p
2N696 35p
25697 25p
2 N698 45p
2N7064 20p
2N7084 20p
2N918 45p
2N940 113p
2N1131/2 20p
2N1613 25p
N1711 25p
2N2102 60p
2N2160 300p
2N22194 22p
2N2222A 22p
2N23694 16p
2N2484 30p
252646 50p
252904/5 25p
2N29064 24p
2N29074 30p

'2N2926 9p
2N3053 20p
2N3054 65p
2N3055 48p
2N3442 140p
2N3553 240p

'253565 30p
2N3643/4 48p
.253663 20p
"2N3702/3 12p
2N3704/5 12p
2N3706/7 14p
"253708/9 12p
.253773 300p
.2N3819 25p

TRANSFORMERS
(prim 220-240V)
6-0-6 100mA 889
9-0-9 75mA 92p
12-0-12 100mA 96p
0-12 0-12 500mA 280p,
0-25V (5VA) 2509
9- - 14 270p.
12V 2A 350p.
0-12-15
20-24-30 1A 340p
15-0-15 14 265p
(Please add 50p p&p charge to
all marked  above our normal
p&p charge)

DATA BOOKS
TTLs, CMOs, Linears,
Memories, etc, by Mfrs

stocked.

Please send S.A.E. for
details.

2N3820 50p
253823 70p
253866 90p

2N3903/4 18p
.2N3905/6 20p
254037 85p
254058/9 12p

'2N4060 12p
2N4061/2 18p
.2N4123/4 22p
'2N4125/6 22p
.2N4289 20p
'254401/3 27p

2N4427 90p
.2N4871 60p
"255087 27p
'255089 27p
2N5172 27p
2N5179 90p
255191 83p
255194 90p

.255245 40p
'2N5296 55p
'2N5401 50p
2N5457/8 40p
2N5459 409
255460 40p
255485 44p

256027 48p
2N6247 190p
256254 130p
2N6290 65p
2N6292 65p
3N128 120p
35140 100p
3N141 110p
3N201 110p
3N204 100p
40290 250p
40360 40p
40361/2 45p
40364 120p
40408 70p
40409 85p
40410 85p
40411 3009
40594 97p
40595 105p
40673 75p
40841 90p
40871/2 90p

UART
AY -3-1015P
AY -5-1013
TMS6011NC

CHARACTER
GENERATOR
3257ADC
MCM6576
RO-3-2513 U.0
RO-3-2513 L.C.
SN74S262AN

OTHER
3245
4201
4289
4801
6820
6850
8205
8212
8216
8224
8228
8251
8253
8255
8257
8259
AY5-2376
MC14411

500p
400p
400p

990p
750p
600p
550p

1360p

400p
390p
970p
500p
600p
700p
320p
225p
225p
400p
525p
700p

1200p
550p

1100p
1400p
1000p
1100p

DIODES
BY127 12p
0447 9P
0481 15P
.0485 15P
'0490 9P
'0491 9P
'0495 9P
"04200 9P
"04202 10p
1N914 4p
1N916 7P
1N4148 4P
1N4001/2 5P
1 N4003/4 6P
154005 Sp
1N4006/7 7P
1N5401/314p
1N5404/7 19P

'15920 99

ZENEERS
2.7V -33V
400mW 9p
1W 15p

HEAT SINKS
For 70220
Voltage Regs.
and
Transistors 22p
For T05 12p

TRIACS
PLASTIC
3A 400V 60p
3A 500V 66p
64 400V 70p
6A 500V Blip
84 400V 7Sp
84 500V 9Sp
124 400V 85p
12A 50010
16A 400V

110p
16A 500V

130p
12800D 130p

BRIDGE
RECTIFIERS

14 50V 21p
14 100V 22p
14 400V 30p
14 600V 35p
'24 50V 30p
24 100V 35p
24 400V 45p
34 200V 60p
34 600V 72p
44 100V 95p
4A 400V

100p
6A 50V 90p
6A 100V

1009
6A 400V

1209
1 OA 400V

200p
2 5A 400V

400p

THYRISTORS
1A 50V 40p
14 400V 659
14 600V 70p
3A 400V 90p
84 600V 140p
12A 400V

160p
16A 100V

160p
16A 400V

180p
16A 600V

220p
BT106 110p
C106D 45p

MCR101 36p
2N3525 120p
2N4444 140p

'255060 34p
2N5064 40p

LOUD-
SPEAKERS
Size
2'" 64R 70p
2j- 8R 70p
2 8R 75p
13" 8R 75p

SUBMINIATURE
SWITCHESToe
SPDT
DPDT
DPDT (Centre -off)

51p
53p
55p
85p

Push to make
(Red, Green, Tel., Blue) 15p
Push to break
(Black only) 25p

CRYSTALS
100KHz
1MHz
3.2768MHz
10.7MHz
18MHz
27.135MHz

300p
370p
350p
350p
300p
300p

EDGEBOARD
CONNECTORS
0.156" Solder Tail
2x 10 way
2 x 15 way
2x 18 way
2 x 22 way
2 x25 way

85p
100p
120p
135p
160p

LOW PROFILE DIL SOCKET
8 pin 11p 18 pin

14 pin 12p 20 pin
16 pin 13p 22 pin

WIRE WRAP SOCKETS
8 pin 30p 24 pin

14 pin 40p 28 pin
16 pin 559 40 pin

80p
100p
120p

S BY TEXAS
25p 24 pin 33p
28p 28 pin 42p
30p 40 pin 61p

EDGE CONNECTOR
31 Way Plug 105p
31 Way Skt. 110p
(0.1" Pitch)

"PE" MICROPRINTER
SEND S.A.E. FOR DETAILS

"RESISTORS High Stab Carbon Film 5% Tol E12 Series
iW 10R -1M 1p 90p/100 each valve
iW 10R -10M 1.5p 120p/100 each valve

MINIATURE PRESETS, Horz/Vert
100R -1M: 10p

CARBON TRACK POTENTIOMETERS
IW LOG or LIN
Single 5K -2M 26p
Single with DP Switch 5K -2M 55p
Dual 5K -2M 66p

CAPACITORS
Low Voltage
Electrolytic,
Polyester,
Tantalum
Disc Ceramic
available

VEROBOARDS ANTEX
IC BREADBOARD SOLDERING IRONS

Model C 15W 360p
CX 17W 360p
X25 360p

VD BOARD CCN 380p

Specially designed for Spare Bits
DIL ICs - No track C/CX/CCN
cutting 5.82" x 2.9"106p X25

120 x 14 pin DIL ICs or
18 x 16 pin DIL ICs)
4.15" x 6.15" 270p

46p
50p

PE VDU SYSTEM
A low-cost memory -mapped system
designed to interface with all micro-
computer systems.

Designer Approved Suppliers
Complete Kit £49
Ready -built tested module £69
(Above prices include VAT and P&P
and a free Power Supply circuit design)

Trouble -shooting services available for
kits or modules purchased from us.
Demonstration now on at our shop.
PCB £6.00 + VAT + P&P.
SFF96364 £11.50 + VAT + P&P.

VAT RATE: All items at 8%
except where marked* where
12'-z% applies.

PLEASE SEND SAE FOR LIST.

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

Government, Colleges, etc. Orders accepted.
Mon. Fr 9 30 5 30

CALLERS WELCOME rd,y 10 30 4 30

TECHNOMATIC LTD.
17 Burnley Road, London NW1 0
(2 minutes Dollis Hill tube station) (ample street parking)
Tel: 01-452 1500 Telex: 922800
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I.L.P. Electronics Ltd.
Crossland House,
Nackington, Canterbury
Kent CT4 7AD
Tel (0227) 64723

15-240 WATTS!
HY5
Preamplifier

HY30
15W into 80

HY50
25W into sn

HY120
60W into 80

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common
input functions (mag Cartridge, tuner, etc.) are catered for internally, the desired
function is achieved either by a multi -way switch or direct connection to the
appropiate pins. The internal volume and tone circuits merely require connecting
to external potentiometers (not included). The HY5 is compatible with all I.L.P.
power amplifiers and power supplies. To ease construction and mounting a P.0
connector is supplied with each pre -amplifier.
FEATURES: complete pre -amplifier in single pack. multi -function equalisation low noise. low
distortion, high overload. two simply combined for stereo.
APPLICATIONS: hi-fi. mixers. disco. guitar and organ. public address.
SPECIFICATION: Inputs -magnetic pick-up 3mV ceramic pick-up 30mV. tuner 100mV microphone
10mV. auxiliary 3-100mV input impedance 4760 at lkHz Outputs-tape 100mV. main output 500mV
R.M.S.Active Tone Controls-treble t 12dB at 10kHz. bass t 12dB at 100Hz Distortion -0 1%
at tkHz signalinoise ratio 68dB Overload-38dB on magnetic pick-up Supply Voltage-t16-50V.
Price £6.27 + 78p VAT. P. & P. free
HY5 mounting board B.1. 48p + 6p VAT. P. & P. free

The HY30 is an exciting New kit from I.L.P. It features a virtually indestructible
I.C. with short circuit and thermal protection The kit consists of I.C.. heatsink.
P.C. board, 4 resistors. 6 capacitors, mounting kit, together with easy to follow
construction and operating instructions. This amplifier is ideally suited to the
beginner in audio who wishes to use the most up to date technology available
FEATURES: complete kit low distortion. short. open and thermal protection easy to build
APPLICATIONS: updating audio equipment guitar practice amplifier test amplifier. audio oscillator
SPECIFICATION: Output Power -15W R M S into en Distortion, -0 1% at 15W. Input Sensitivity--
500mV Frequency Response-10Hz-16kHz - 3dB
Price £6.27 + 78p VAT. P. & P. free

The HY50 leads I.L.P s total integration approach to power amplifier design
The amplifier features an integral heatsink together with the simplicity of no external
components. During the past three years the amplifier has been refined to the extent
that it must be one of the most reliable and robust High Fidelity modules in the World.
FEATURES: low distortion. integral heatsink only five connections 7 amp output transistors no
external components
APPLICATIONS: medium power hi-fi systems low power disco. guitar amplifier
SPECIFICATION: Input Sensitivity-500mV. Output Power -25W R M S into 80 Load Impedance -
4 -160 Distortion -0 04% at 25W at IkHz. Signal Noise Ratio -750B Frequency Response-- 10Hz-
45kHz - 3dB. Supply Voltage- t 25V Size-I05 x 50 x 25mm

Price £8.18 + £1.02 VAT. P. & P. free

The HY120 is the baby of I L.P s new high power range, designed to meet the most
exacting requirements including load line and thermal protection this amplifier sets
a new standard in modular, design.
FEATURES: very low distortion. integral heatsink load line protection. thermal protection five
connections. no external components
APPLICATIONS: hi-fi. high quality disco public address monitor amplifier. guitar and organ
SPECIFICATION: Input Sensitivity-500mV Output Power ---60W R M S into 80 Load Impedance -
4 -160 Distortion -0.04% at 60W at IkHz. Signal Noise Ratio-90dB Frequency Response-- 10Hz-
45kHz - 3c1B Supply Voltage- t 35V. Size -114 x 50 x 85mm

Price £19.01 + £1.52 VAT. P. & P. free

HY200
The HY200 (now improved to give an output of 120 watts) has been designed to
stand the most rugged conditions such as disco or group while still retaining true
hi-fi performance.

120W into $n FEATURES: thermal shutdown very low distortion load line protection. integral heatsink. no external
components
APPLICATIONS: hi-fi disco. monitor. power slave. industrial, public address
SPECIFICATION: Input Sensitivity-500mV Output Power -120W R M S into 80 Load Impedance -
4 -160 Distortion -0 05% at 100W at IkHz Signal Noise Ratio-96dB. Frequency Response-10Hz-
45kHz - 3dB Supply Voltage- t 45V Size -114 x 50 x 85mm

Price £27.99 + £2.24 VAT. P. & P. free

H Y40 0
The HY400 is I.L.P s Big Daddy of the range producing 240W into 4C1, It has been
designed for high power disco or public address applications. If the amplifier is to
be used at continuous high power levels a cooling fan is recommended. The amplifier

240W into 4n includes all the qualities of the rest of the family to lead the market as a true high
power hi -fidelity power module.
FEATURES: thermal shutdown very low distortion. load line protection. no external components
APPLICATIONS: public address. disco power slave industrial
SPECIFICATION: Output Power --240W R M S into 40. Load Impedance -4-160 Distortion -0 1%
at 240W at lkHz Signal Noise Ratio-94dB. Frequency Response-10Hz-45kHz - 3dB. Supply Voltage
-x 45V Input Sensitivity-500mV Size-I14 x 100 i 85mm
Price £38.61 + £3.09 VAT. P. & P. free

POWER SUPPLIES: PSU36-suitable for two HY3Os £6.44 + 81p VAT. P. & P. free. PSU50-suitable for two HT5Os £13:18 + £1.02
VAT. P. & P. free. PSU70-suitable for two HY120s £14.58 + £1.17 VAT. P. & P. free. PSU90-suitable for one HY200 £15.19 + £1.21
VAT. P. & P. free. PSU180-suitable for two HY200s or one HY400 £25.42 + £2.03. VAT. P. & P. free.

Free post  packing applicable to U.K. only.

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS
Please supply
Total Purchase price

I Enclose. Cheque 0 Postal Orders O Money Order O
Please debit my Access account Barclaycard account E

Account number

Name and Address

Registered office No 1032630 Signature
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ELECTROFIIlill
"EDUCATIONAL KITS OF
EXCEPTIONAL QUALITY"

(AUDIO magazine)

THIS IS A POWERFUL
RADIO RECEIVER!

The same kit is also 150 other different
actual working projects e.g.:

Computer & Logic Circuits,
Electronic Organ, Timer, Light
Control, Agility Tester, Lie
Detector, Siren, Horn, Buzzer,
Bird. Metronome.
Cds cell light & sound control,
Photogun, Light Oscillator,
Light Switch, Light and Sound
Morse Code.
Field Strength Meter,
Hygrometer, Sphygometer, Etc.,
Etc.

Radio Receiver, Transmitter,
Amplifier, Audio Generator,
Signal Tracer & Injector,
Continuity Tester, Telegraph,
Photoradio Receiver, Radio
Receiver/Microphone Mixer.
Illuminometer, Voltmeter,
Ammeter, Sound Level Mete',
Ohmmeter, Diode & Transistor
Tester, Transparency Inch cmor,
Etc., Etc.

The above is just a selection of the circuits available -
you can also design your own circuits with these superb
new Denshi-Gakken "EX" construction kits,
No previous experience of electronics is required but
you learn as you construct and have a great deal of fun
too. The kits are completely safe for anyone to use.
Kits are complete with very extensive construction
manuals PLUS Hamlyn's "All -Colour" 160 page book
"Electronics" (free of charge whilst stocks last).
ALL KITS ARE FULLY GUARANTEED. Add-
on sets (to increase the scope of each kit) are
available, plus spares and accessories as required.
150 PROJECT KIT £39.75 60 PROJECT KIT £25.75

120 PROJECT KIT £33.75 30 PROJECT KIT £18.95
100 PROJECT KIT £29.25 15 PROJECT KIT £16.75
Prices include educational manuals, free book, VAT,
p & p (in the U.K.), free introduction to the British
Amateur Electronics Club. Also free list of low priced
electronics books.

Callers at 20 Bride Lane will be very welcome.
Trade and Educational enquiries invited.
Cheque/P.O./Barclaycard/Access No. (or Hp for illus-
trated literature) to DEPT. PE.

ELECTRONI-KIT LTD.
20 BRIDE LANE, LUDGATE CIRCUS,
LONDON, EC4Y 8DX (01-353 6430)

1
and save af's. Could include anything linear or digital. A snip at only £1.00.

ir.
PACK DL1 (Untested -- so no guarantees) A bumper pack of 30 mixed I.C:s. You test

PACK El (60% guaranteed good) Contains 5 seven segment LED displays. Digit
height 0.127" with right hand decimal. Common cathode. Still only £1.00.
Your satisfaction is guaranteed or return the complete pack for replacement or a
refund.

For free catalogue send stamped addressed envelope.
Postage and packing please add 25p. (Overseas orders add 60p1

CODESPEED, P.O. Box 23, 34 Seafield Road,
Connor, Portsmouth, Hants., P03 5BJ

6LNIklilk Ilk Ilk NIL 141'

ELECTRONIC MAIL ORDER
All Full Spec. Devices

TO3 HEAT SINKS III Two types of heat sink. Ex -equipment, but conditions as new.
Most still contain a power transistor (condition unknown). 'Christmas tree' type, 92 x
66 x 35mm 20p each. Rectangular type 130 x 63 x 32mm 30p each. Please add
25p per heat sink post and packing.
PACK M1 Contains two brand new multifunction calculator keyboards. Excellent key
action. Only £1.00
PACK T2 A high contrast 31 digit Liquid Crystal wristwatch display with data. Don't
miss out - only £1.00.
PACK T3 Back in stock again! MM5316 digital alarm clock chip. Still only £2.75
including data.
PACK T4 At a new low price, what a bargain. A 0.8" common cathode, 3f digit, 12
hour clock display. Now offered at only £3.95.
PACK Si 25 miniature glass 1 N3470 germanium diodes (600mA, 35v). All brand
new (at just 2p each how can you go wrong?) 25 diodes for 50p.
PACK S2 4 x MEU21 programmable unitunction transistors (P.U.T.). Lots of uses,
long delay timers, oscillators and many more. All brand new. With data and usage
sheet. 4 for 50p.
PACK S3 10 x 1N4151 high speed switching diodes. Same as 1N4148, but has
higher P.I.V. 10 for 35p.
PACK P1 With this MM5930 digital voltmeter I.C. we include the data sheet and
circuit diagram to build a high accuracy digital multimeter. Only £3.95.
PACK E2 Calculator style L.C.D. 8 digit with right hand decimal points. Digit height
0.33". With data only £2.95.
PACK E3 The same as Pack E2, but has 0.5" high digits. £4.25.
EVER THOUGHT of using 7 segment gas discharge displays as an alternative to LED's
or LCD's? Gives a nice bright orange display and are comparatively very low in price.
Requires 180v d.c. supply (easily achieved in mains operated projects). All have right
hand decimal points and are supplied with data.

PACK E4 0.3" high 1+ digit display. Now only 50p.
PACK E5 a 0.3" high dual digit display. Now only 50p.
PACK E7 a 0.25" high 12 digit display with free socket. £1.50.

PACK DM1 Want to buy 115 quality switching diodes for 50p? These 14 pin chips
each contain 23 matrixed diodes. 5 chips for 50p.

All Untested Packs
PACK M4 CALCULATORS III This pack contains a production line reject calculator.
Either repair them (not much wrong with some of them) or strip them for spares. Lots
of accessible goodies inside, approximately 25 transistors, 2 chips, display, case and
detachable keyboard. Such a bargain, you can't go wrong. Only £2.50.
PACK MUI (Untested - so no guarantee) 2 x Upper half of hand held calculator case
with integral keyboard. Ex -equipment, but believed to be O.K. A gift at only 50p the

iEi7a'Llrl.11 K.1 I4 411.11
ELMAC 4810 4 Scope Control -Variable between steps -in-

cludes time -base calibration position.
Blanking -Internal -on all ranges.
SYNCHRONISATION. Selection -Intern-
al, external Synchronisation Level -Con-
tinues from positive to negative.
POWER SUPPLY. Input voltage -115/220V
AC. 10% at 50/60 Hz Power Dissipation -
18W.
CRT DATA-4in-flat face, single beam
-Maximum high voltage-1.5kV-Fitted
with 8 x 10 division blue filter graticule.
PHYSICAL DATA. Dimensions-15cm
(h) x 20.5cm (w) x 28cm (d). Weight -
4 -3Kg (approx.). Stand -2 position flat
and inclined. Case -Steel, epox, enamel-
led. Front panel -Aluminium enamelled
epoxy printing. Test leads available £2-00
CASH WITH ORDEREIN. 61- £792 VAT)
Company Orders Accepted by Tele. &
Telex 888941. Barclay & Access by arrange-
ment. Dept PE.
SAE for 6 and 10 meg. scopes.

?Li
SPECIFICATIONS ELECTRICAL DATA
VERTICAL AXIS (Y). Deflection Sensi-
tivity -100m V/division. Bandwidth (be-
tween 3 dB points)-DC-5MHz. it out
Attenuator-(calibrated)-9 step 0.1, 0.2,
0.5,1, 2, 5,10, 20, 50/div. Input Impedance -
1 Meg/40 pf in shunt. Input Voltage -Max -
600V P.P.
HORIZONTAL AXIS (X). Deflection
Sensitivity-0400mV/division. Bandwidth
(between 3 dB points-1Hz-350KHz. Gain
Control -Continuous when time bases in
EXT position. Input Impedance -1 Meg.
Input Voltage -Max -600V P.P.
TIME BASE. Sweep Range (calibrated)-
100msec/div to 1g sec/div in 5 steps. FINE

KRAMER & CO.
9 October Place, Holders Hill Road,
London NWO lEJ. Telex 888941
attn. Kramer 147. Tel: 01-203 2473
Mail order only. Callers by appointment.

HAVE YOU DONE IT LATELY!

Fit a
new tape head

and transform the
performance of

your tape
recorder

MIRNM-1111
QUALITY

REEL TO REEL
ANC CASSETTE TAPE HEADS

Please enclose

Full Catalogue 25p 20p P&P with order

1324 -RP stereo cassette glass/ferrite record/playback £9.84
812-01 mono cass. playbk. £1.60 824-01 stereo tins. playbk. £2.80

A28-05 stereo 81k cartridge £1.80 E 1 2-09 stereo/mono cars. erase £1.80

5/7 Church St, Crewkerne, Som. Tel. (0460) 74321

8?
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Put a Clamp on those
small jobs with
NODEX quick -grip vice

Dimensions
Overall length
Overall width
Overall height
Jaw opening
Jaw height
Jaw width

150mm
130mm

50mm
70mm
35mm
70mm

Adaptable on all
drill supports. V -notch

allows fixing of all profiles.

The patented locking system of the
Nodex vice allows for instantaneous
locking or loosening for use as a vice
or as a press. Usable horizontally or
vertically on the bench top or on the
bench edge.

Weight 850 grammes

Descriptive leaflet and general catalogue available from.

SPECIAL PRODUCTS DISTRIBUTORS LTD.
81 PICCADILLY, LONDON W1V OHL

Tel: 01-629 9556 Cables: Speciprod London W1

LOOK!
New 12""
Monitor
for your Micro
or CCTV application Available

Uncased £60 cased or

Cased £85 uncased
for OEM's

The above prices are for 1 off orders (plus VAT)

6800 Based Tiny Basy Basic and

Micro Computeron
board Prom
Programmer

now available - KIT £220
Power Supply £20 extra (+VAT)

(plus VAT)

CROFTON
ELECTRONICS LIMITED
35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX - Telephone: 01-8911923

the quickest fitting
CLIP ON
capacitive discharge
electronic ignition
in KIT FORM
 Smoother running //
 Instant all-weather starting
 Continual peak performance
 Longer coil/battery/plug life
:Improved acceleration /top speeds

1

Optimum fuel consumption
Sparkrite X4 is a high performance, high quality capacitive discharge, electronic
ignition system in kit form. Teed, tested, proven, reliable and complete. It can be
assembled in two or three hours and fitted in 1/3 mins.
Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which is eliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R .P.M . Contact breaker
burn is eliminated by reducing the current to about 1 /50th of the norm. It will
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system.
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of blowing the
transistors or the SCR. (Most capacitive discharge ignitions are not completely
foolproof in this respect). The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes built in static timing light,
systems function light, and security changeover switch. All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.
THE KIT COMPRISES EVERYTHING NEEDED
Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicon
grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated
installation instructions.
NOTE - Vehicles with current impulse tachometers ISmiths code on dial RV 11 will
require a tachometer pulse slave unit. Price E3.85 inc. VAT. post & packing UK only.

Electronics Design Associates, Dept. PE 10, 82 Bath Street, Walsall,
WS1 3DE. Phone: Walsall 614791

Electronics Design Associates, Dept. PE2
R2 Bath Street, Walsall, WS1 3DE. Phone: 191 614791

Name

Address

Phone your order with Access or Barclaycard

Inc V A T and P.P. QUANTITY RIOT.

I 84 KIT f16.65''

TACHOPULSE SLAVE UNIT £3.85

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

Send SAE if brochure only requred.

I enclose chequen's for

E
Cheque No.

.11
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NOTICE TO READERS
When replying to Classified Advertisements
please ensure:

(A) That you have clearly stated your require-
ments.

(B) That you have enclosed the right remittance.
(C) That your name and address is written in

block capitals, and

(D) That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and
despatching orders with the minimum of delay.

RECEIVERS AND COMPONENTS

BARGAIN PACKS
M. 7400. 01, 02, 03, 04, 08,10, 20, 30, 51 ANY MIX
10/£1.00. 100/ £9.00. 7433, 48, 104, 105 109, 122 ANY
MIX 10/£1.90. 100/£18.00. 7445, 48, 92, 95, 151 ANY
MIX 4/f1.00. 7443. 83. 96, 156, 160, 162, 163. 74165,
180, 193, 194 ANY MIX 3/C1.30. 10/0.20. BC184,
2N1711 - 2 £1.00. OCP70 5/f1.00. Similar to 2N192 -
20/E1 .00- MAN 10 0.27" - 4/C3.00. BAX13, 1N4151

TBA 120/A 2/£1.00 IN5400 10/f0.80,
74S 10 20/C1.00. Panaplex 9 Digit 7 Se g. Display 2/£2.50.
Thyristor 3A 25V - 3/£0.50. 'LISP 2k" dia. 40 ohms -
2/f1.00
RESISTO RS 10/f0.09. 100/£0.80 ANY MIX E 12 - 10
ohms to 1 meg.
'CAPACITORS Ceramic 27P to 8200P E12 Series
10/C0.30. Polyester 0,01 to .1 10/£0.50 ANY MIX 1 MF
10/f1.00. Electrolytic 63V 1 MF to 10 MF 10/£0.70. 16V
10 MF to 100 MF 10/£0.70.

TELEPHONE ORDERS
COV. (0203) 61 1597 Using Access Card No.
V.A.T. Add 120,i/to items marked' To all others add

8%

I BEK SYSTEMS Dept. PE.,
32 DUNSVILLE DRIVE. COVENTRY CV2 2HS.

TURN YOUR SURPLUS capacitors, transistors, etc., into cash.
Contact COLES-HARDING & CO., 103 South Brink,
Wisbech, Cambs, 0945-41(38. Immediate settlement.

BRAND NEW COMPONENTS BY RETURN
Electrolytic Capacitors 16V, 25V. 50V.
0.47, 1.0, 2.2, 4.7 & 10 mfds. - 5p.
22. 47-51p. 150V -8p). 1 00-7p. (50V -8p).
220-8p. (50V -10p). 47 0-11p. (50V -16p1.
1000/15V -15p. 1000/25V -18p. 1000/40V -35p.
Subminiature bead tantalum electrolytic*.
0.1, 0-22, 0.47 1.0 15 35V. 4.7 1s 6.3V -8p.
2.2/35V & 4.7/25V -9p. 10/25V, 1 5/1 6V -12p.
22/16V, 33/10V, 47/6V, 68 & 100 9, 3V -14p.
Mullard Miniature Ceramic E12 Series 83V 2%.
10 pf. to 47 pf.-3p. 56 pf. to 330 pf.-4p.
Vertical Mounting Ceramic Plate Caps. 50V.
E12 22 pf.-1000 pf. E6 1500 pf.-47000 pf.-2p.
Polystyrene E12 Series 63V. Hor. Mounting.
10 p1. to i 000 pf.-3p. 1200 pf. to 10000 pf.-4p.
Mullard Polyester 250V Vert. Mtg. ES Series.
.01 to .1-4p.

15.1
.22-5p. .33. .47-8p.

68-11p. 1.0-14p. .5-20p. 2.2-24p.
Mylar (Polyester) Film 100V. Vertical Mtg.
.001, .002, .005-3p. .01, 02-4p. .04, .05-5p.
Miniature Film Resistors Highetab. ' E12 5%.
0.125 watt 100 to 2M20 1p.
0.250 watt 10 to 10M0 (1096 over 1M1
0.500 watt 100 to 2M70
1.000 watt 100 to 10M0 p.
1N4148 -3p, 1 N4002 -5p, 1 N4006 -7p, 1N4007 -8p.
8C107/8/9, BC147/8/9, BC157/8/9, 6F194 & 7-9p.
20mm. fuses .15, .25, 5. 1.0, 2.0, 3.0 & 5A -3p.
Printed Circuit Holders fpr 20mm. fuses -5p.
Post 10p (Free over £41. Prices VAT inclusive.

THE C. R. SUPPLY CO.
127, Chesterfield Road, Sheffield S8 DAN

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).

CONDITIONS OF ACCEPTANCE

OF CLASSIFIED ADVERTISEMENTS
1. Advertisements are accepted sublect to the
conditions appearing on our current advertise-
ment rate card and on the express understand-
ing that the Advertiser warrants that the
advertisement does not contravene any Act of
Parliament nor is it an infringement of the
British Code of Advertising Practice
2 The publishers reserve the right to refuse or
withdraw any advertisement
3 Although every care is taken, the Publishers
shall not be liable for clerical or printers
errors or their consequences.

P.C.Bs PAXOLIN toy x 4i" 4 - £1.25. 12" x 9" 70p. 171"
9.1" £1.15. D.S. 10" x 8-1" 80p. Fibre Glass 9" x 8" E1.20.

18" x 8" £2.40. D.S. 13" x 6" £1.30. x 7-1" £1.80.
Panel with 42 assorted 74 series ICs £1.50. 20 wire ended
neons £1. 300 small components, trans. diodes £1.50. 7 lbs
assorted components £3.60. 3+ lbs £1.95. List 15p.
Refundable. Post 20p under f 1. Insurance add 15p.

J .W.B. RADIO
2 Barnfield Crescent, Sale, Cheshire M33 1N L

TUNBRIDGE WELLS COMPONENTS, Ballard's, 108 Camden
Road, Tunbridge Wells, Phone 31803. No Lists. Enquiries
S.A.E.

SERVICE SHEETS

SERVICE SHEETS for Radio, Television, Tape Recorders.
Stereo etc. With free Fault-finding guide, from 50p and
S.A.E. Catalogue 25p and S.A.E. Hamilton Radio, 47
Bohemia Road, St Leonards, Sussex.

BELL'S TELEVISION SERVICES for Service Sheets on
Radio, TV, etc £1.00 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.

VALVES FOR SALE

VALVES FOR SALE
CV 445 STC TYPE 5J/180E. Quantity

60 new at list price less 50%

CONTACT: STARAVIA LIMITED
King's Ride, Ascot, Berks.
Telephone: Ascot 23422

SITUATIONS VACANT

MONEY, KNOCKERS, GOTCHA! Wanna Earn a Few Buck
Moonlightin'? We need a Part -Time Design/Layout
Personage. Phone Paul 579-2535 Day. 567-9705 Evns.

ELECTRONIC
ENGINEERS

We are:
A young energetic electronics company
manufacturing patient monitoring equip-
ment, utilising memory displays for E.C.G.,
blood pressure, temperature, etc.
We want:
Electronic Design Engineers - Graduate
standard, with knowledge of C-Mos Digital
and Logic Circuitry, Operational Amplifiers
and CRT Drive Amplifiers. Engineers will use
their own initiative and previous experience
to design circuits around technical
requirements.
Test/Service Engineers - with good
experience of fault finding associated with
Digital and Analogue Circuitry, and for check-
ing and repairing equipment as described
above.

You receive:
Good salaries - participation in bonus
schemes - good working conditions and
promotional prospects.
Apply:
In writing to the Personnel Manager,
Albury Instruments Limited,
165 Dukes Road, London W3 OSL,

EDUCATIONAL

WHETHER SEA -GOING OR SHORE -BASED, an exciting life
awaits you as a Marine Radio Officer. Full details from
The Principal, Barking College of Technology, Dagenham
RUM, Rumford, RM7 OXU ('phone Romford 66841).

COLOUR TV SERVICING
Learn the techniques of servicing Colour TV sets
through new homestudy course approved by leading
manufacturers. Covers principles, practice and align-
ment with numerous illustrations and diagrams. Other
courses for radio and audio servicing. Full details from:

KS SCHOOL OF ELECTRONICS
Dept. D272 Intettext House, London SW841,'J

Tel. 01-622 9911 (all hours)
State if under 18

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. 0272 Intertext House, London SW8 4UJ

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. D272 Intertext House, London SW84UJ

Tel. 01-622 9911 (all hours)
State if under 18

TAPE EXCHANGES

RECORDER OWNERS (cassette/reel) can now speak to the
world! All ages ... every interest. Send stamp: WORLD-
WIDE TAPETALK, 35 The Gardens, Harrow.

BOOKS AND PUBLICATIONS

COMPREHENSIVE TV REPAIR INSTRUCTIONS for your set
£5.00 with circuit (if requested). Free catalogue unique
T.V./other publications AUSE (PE) 76, Church Street,
Larkhall, Lanarkshire ML9 1HE.

RECORD ACCESSORIES

STYLI for Hi-Fi, Music Centres. Ill. List for s.a.e. Also
cartridges, leads, accessories. Details-Felstead Electronics
(PE) Longley Lane, Gatley, Cheadle, Ches. SK8 4EE.

FOR SALE

SEEN MY CAT? 5000 Odds and ends. Mechanical Electrical.
Cat free. Whiston, Dept. PRE, New Mills, Stockport.

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.

RAINBOW RIBBON Cable at silly prices SAE for details.
Trading Post, 4 Castle Street, Hastings, Sussex.
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4600 SYNTHESIZER, almost complete, Walnut Cabinet,
Chrome Legs £450 o.n.o. 53 Nelson Way, Rugby.

Price P&P
CiroMt Breakers. 50A Triple Pole £5.00 f 1.00
304 4 Pole 50V Coil Contactor f1.50 £1.00
404 3 Pole 24V Coil Contactor f 1.50 f1.00
Transformer 115V -230V. Prim 950V 900V CT sec £3.00 £2.00
Colins Output Transformer 20,0000 CT - 60011 CT £0.50 f0.50
Colins Output Transformer 12.0000 CT - 6000 CT £0.50 £0.50

Plus VAT

Call and see our wide range of surplus electronics equipment. Closed all
day Tuesday.

SKIPTON ELECTRONIC SUPPLIES,
29 Neighley Road. Skipton, North Yorks.

Tel: 0756-4397

SYNTHESISER, 2VCO'S, SEQUENCER, many other modules
Compact, versatile, immaculate. £395. Stevenage 50471.

PRACTICAL ELECTRONICS June 1967 to November 1978
25p each, complete volumes only. Tel: Northampton 404
157.

TRANSCENDANT 2000 Synthesiser, built and playable but
not quite right 1150.00 o.n.o. Telephone Penzance 2677.

WANTED

WANTED 'Microprocessors Explained' series. El per copy.
P. Callow, 8 Grafton St., Douglas, Isle of Man.

LADDERS

LADDERS. Varnished 255ft. extd. C.35.70. Carr. £2.80
Leaflet. Callers welcome. Open Sat. Ladder Centre

(PEE5), Halesfield (1) Telford 586644.

MISCELLANEOUS

SUPERB INSTRUMENT CASES BY BAZELLI, manufactured
from P.V.C. faced steel. Hundreds of people and indus-
trial misers 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, free literature (stamp would he appreci
atedl. BAZELLI. Dept: No. 23, St. Wilfred's, Foundry
Lane. Halton. Lancaster. LA2 6LT.

CABINET FITTINGS
FOR

Stage Loudspeakers and Amplifier Cabs
Fretcloths, Coverings, Strop & Recess Handles, Feet, Castors,
Jacks & Sockets, Cannons, Bulgin 8 ways, Reverb Trays,
locks & Hinges, Corners, Trim, Speaker Bolts etc.
Send 2 s 9p Stamps for samples and illustrated catalogue

ADAM HALL (P.E. SUPPLIES)
Unit 3, Carlton Court, Grainger Road

Southend-on-Sea, Essex.

MINI ACCUMULATORS
2 volt MULTI -USE
Sealed Lead Acid Re-

chargeable Cells.
Size GA2 - 1.7" x 1.3"
x 0.5". 3 for £5.25.
Free GA2 Torch Value
02.50 with every order
over C10.00 Suits Fi-Cord

Add 25p P. & P. Any qty.
GARFIELD& 78 Southwark Bridge Road. London SE1 OAS.

MAKE YOUR OWN PRINTED CIRCUITS
Etch Resist Transfers - Starter pack (5 sheets, lines,
pads, I.C. pods) £1.40. Large range of single sheets
in stock at 29p per sheet.
Ferric Chloride - I lb bags 80p (P&P 50p)*
Master Positive Transparencies from P.C. layouts in
magazines by simple photographic process. Full in-
structions supplied. 2 sheets (20 x 25cm) negative
proper and 2 sheets (18 x 24cm) positive film £1.20.
S.A.E. lists and information. P&P 25p/order except*

P.K.G. ELECTRONICS
OAK LODGE, TANSLEY, DERBYSHIRE

micron
RADIO
CONTROL
SPECIALISTS
Kits for multi channel
systems. Special parts
and accessories.

S.A.E. FOR LEAFLETS
Tel: 0602 395418

MICRON R/C, Hayworth Road,
Sandiacre, Nottingham.

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E.4
Reg. Office 22 Coningsby Gdns

ENAMELLED COPPER WIRE

swG 1 lb 8 oz 4 oz 2 oz
10 to 19 2.65 1.45 75 60
20 to 29 2.85 1.65 .90 70
30 to 34 3.05 1.75 1.00
35 to 40 3.40 1.95 1.15

.75
84

41 to 43 4.55 2.55 1.95 1.30
44 to 46 505 3.05 2.15 1.70
47 8.00 5.00 3.00 1.80
48 1 5.00 9.00 6 00 3 30

SILVER PLATED COPPER WIRE
14 & 16 4.50 2.25 1.44 .90
20 & 22 5.00 2.85 1.74 1.06
24 & 26 5.70 3.31 2.00 1.22
28 & 30 6.67 3.86 2.35 1.44

loves include P & P and VAT
'.AE brings list of copper & resistance Wires
Dealer Enquiries Invited

RECHARGEABLE
BATTERIES

TRADE ENQUIRIES WELCOME
FULL RANGE AVAILABLE. SAE FOR LISTS. 01.00 for
Booklet -Nickel Cadmium Power-. Write or call: 2 Union
Drive. BOLDMERE. SUTTON COLDFIELD. WEST
MIDLANDS. 021 354 9764, or see them at TLC. 32 Craven
Street, Charing Cross. London WC2.

LOST THE TIME?
MSF RECEIVER, built-in 60 KHz antenna,E1 3.70

or with sequential YEAR, MONTH, DATE, DAY,
HOURS, MINUTES, SECONDS display parts (no
case or pcbl £24.40.

STILL NO RADIO 4? 200 KHz to Medium Wave
Converter £9.70.

PROGRAM YOUR OWN tunes on a MUSICAL
DOORBELL, new tune each day, just needs bell
transformer and speaker, £19.50.

Giro 21-923-4000. Each easy -assembly kit includes all
parts, printed circuit, case, postage etc, money back
assurance so SEND off NOW.

CAMBRIDGE KITS
45 (FP) Old School Lane, Milton, Cambridge.

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.
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PRACTICAL ELECTRONICS P.C.B.'s
in glass fibre tinned and drilled

Dec. 77 Car Burglar Alarm 1412-1 68p.
May 78 Moving Light Display £2.76.
July 78 Dimwit £1.78. Aug 78 Touch Switch 65p.
Aug 78 Digital Thermometer, two boards £1.45.
Oct. 78 High Performance Power Supply £2.18.
Oct. 78 Analogue Computer:

Overlord £3.31. Relay £2.41. Main £6.85.
Nov. 78 Auto Light £1.00.
Dec. 78 RC Motor Control 67p. RC Fail Safe 39p.

Guitar Sound Multiprocessor £2.95.
For full list and current boards please send S.A.E.
P.C.B.'s also produced from customers own master -
please send for quote.
Postage - On orders less than E 1 0 00 please add 25p.

postage. C.W.O. please.

PROTO DESIGN
14 Downham Road. Ramsden Heath, Billericay,

Essex CM11 1PU

CLEARING LABORATORY. Scopes, recorders, testmeters,
bridges, audio. R.F. generators, turntables, tapeheads,
tabilised P.S.U.s, sweep generators, test equipment, etc.
Lower Beetling 236.

BUILD THETREASURE TRACER

MK III Metal Locator

.^."9
B. rain  beet Wang 1.11 lout°, kit
iitted antb errate', Weld

tea earphon operation
 000 already eon]
Prebuilt maven coil stuterribly

vanilla, circuit
lt,orevsnly prof...mime ',nen
nou ant; need soldering iron screw
Ornbr ober. . snipe
Ae seen on SSC-, env sect no

Send stamp.a address. .n.100.,

£15.95Complete 110.95
Posy I 211 . Et 37 VAT Pow ft 2C vAt

ELECTRONICS 6g CLEVELAND ROAD
LONDON E18 2AN

BAIRD STYLE TELEVISION. Inexpensive, recordable, amateur
television, through NBTVA, membership ELM. Write: -
I. Burnwooci Drive, Wollaton, Nottingham.

NICKEL CADMIUM BATTERIES
Rechargeable and suitable for last charge' HP7(AA1 £1.13,
SUB C 8137, HP 11 IC) £215, HP 2 (01 £3.27, PP3
£409, PP3 not suitable for fast charge. PP3 charger £5.81.
All above Nickel Cadmium batteries are guaranteed 'EVER
READY' full spec, and are supplied complete with solder
tags (except PP3). Just in stock. -New rechargeable sealed
lead acid maintenance free batteries suitable for burglar
,harms etc.. 1.2 amp hr 6v. £440 2.6 amp hr. 6v £5.65.
Quantity prices available on request. Date and charging
circuits free on request with orders over £10 otherwise 30p
post and handling specify battery typel, all prices include
VAT. Please add 10% P & P on orders under E10. 5% over
£10.

Cheques. pastel orders, mad rder lo SOLID STATE
SECURITY DEPT PE, 10, Bradshaw Lane, Parbold,
Wigan, Lance. 02575-4726.

FOR YOUR
GUIDANCE
VALUE
ADDED

TAX
Unless otherwise shown,
all prices in advertise-
ments are inclusive of
VAT. Where prices are
exclusive, readers should
ensure that they have
added the correct amount
of VAT before ordering.
Export orders are not
subject to the addition of
Value Added Tax.

Readily available Hardware and

Accessories for Howe Constructors,

Bev. Engineers. Modelinakers

Selected range of quality components,
Drawing materials for p c hoards.

Reliable resist coated epoxy glass

laminate, no unusual chemicals.
Printed circuit hoards, lop quality to
personal designs. prompt service.

Photography for p c h

Solid tungsten carbide drills

All immediately available

Catalogue 15p stamps please to

RAMAR CONSTRUCTOR
SERVICES,

Masons Rd. Stratford on Avon

Warwks. CV31, 9NF 0/89-4879

NO LICENCE EXAMS NEEDED
To operate this miniature, solid-state Trans-
mitter -Receiver Kit. Only £9.75 plus 25p
P. & P.
'Brain -Freeze' em with a MINI -STROBE
Kit, pocket -sized 'lightning flashes', vari-speed,
for discos and parties. A mere f430 plus 20p
P. & P. Experiment with a psychedelic
DREAM LAB, or pick up faint speech/sounds
with the BIG EAR sound -catcher; ready-made
multi -function modules. £5 each plus 20p
P. & P.
LOTS MORE! Send 20p for lists. Prices include
VAT.

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh

Ewell, Surrey (P.E.)

I. C. EXPERIMENTAL/EDUCATIONAL KITS
This popular series of Kits on Digital Logic techniques has
now been further improved to include additional com-
ponents, resulting in greater constructional flexibility and
educational capacity. Each Kit contains selected I.C.'s.
Holders, Veroboard, L.E.D.'s and Instructions. Available at
£5.00 each (inc. p. &
Kit One - Gates Kit Two - Flip -Flops
Kit Three - Shift Registers Kit Four - Counters

Kit Five - Displays
SAE. for further details to:
AUTOMATED HOMES

69 High Street, Ryton. Coventry CV8 3FJ
(mail order only)

MICROJET WELDER
- A TINY FLAME LIPIO

5.0007i
0?10/wIgarnsms

£22.50
INC. FLAME
TIPS
Precision tool using combination of
butane and compressed oxygen or
micronox. A pencil lead thin flame
size, adjustable to 5,000' F. Cuts metals, welds, brazes
and solders gold, silver. Ideal modelling, electricians.
opticians, dentists, silversmiths, jewellery. clockmakers.
electronic and computer servicing. Up to 30 minutes use
on fuel supplied. Replacement set of 2 micronox, 1

butane cylinder £2.10 f- 25p p&p extra. Only £22.50 4-
E1.35 p&p. Access accepted.

JOHN DUDLEY & CO. LTD. (Dept. PE17),
Carolyn House, Water Road, Wembley, Middx.

(Mail Order).
Tel. 01-435 5456, before noon.

AERIAL BOOSTERS. Improve weak VHF Radio and Televi
Sion reception. price £3. S.A.E. for Leaflets. Electronic
Mailorder Ltd.. Ptamnbottnm. Bury, Lancashire.BLO 9AG.

TRANSISTORISED IGNITION KIT
£4.86 incl. cart & VAT'

Complete pock of ports with p.c.b. to build our transistorised
ignition system based on Darlington Power Transistors specially

developed for auto ignition.
Send S.A.E. for FREE CIRCUIT diogrom.

All components with p.c.b. (less case) E4.86.

SOLEC PRODUCTS,
68 Dole Street, Manchester, Ml 2HS.

I-N-TE R L -O C K I -N G
PLASTIC STORAGE DRAWERS

AlOille
i _ ------":-.1.1....-"...-A0;r10.7

nige
iri,.....,

OISCOUNV
--- r.mmirrr

AL,,

PRICES
Newest, neatest system ever

ftili - 1

devised for storing small
parts and components, resistors.
capacitors, diodes, transistors, etc.
Rigid plastic units interlock together in
vertical and horizontal combinations.
Transparent plastic drawers have label slots. 1D and 20
have space dividers. Build up any size cabinet for wall,
bench or table top.

5 SI ES
ALL INTERLOCK

As supplied to Post Office, Industry and Government Depts.

SINGLE UNITS (113115in x 21in x 2 £3.50 DOZEN.
DOUBLE UNITS (213) 15in x <lite x 2=inl £5.50 DOZEN.
TREBLE 130) £5.50 for 8.
DOUBLE TREBLE 2 drawers, in one outer case (802).
£7.90 for 8.
EXTRA LARGE SIZE 1601) £6.90 for 8.

PLUS QUANTITY DISCOUNTS
Orders over £20, less 5%. Orders over £60, less 71%. PACK-
ING/POSTAGE/CARRIAGE: Add £1.00 to all orders under
E 10. Orders £10 and over, please add 10% carriage.

QUOTATIONS FOR LARGER QUANTITIES.
Please add 8% VA.T. to total remittance.
All prices correct at time of going to press.

PATENT
CABLE
LOCK

MOONTIT
A MAIL in

Modern, slim -line power panel, countless uses in home,
office. factory, showrooms. Perfectly safe, unbeatable. Can
be mounted on well or trailed anywhere in room. Neat
rubber base. Smart PVC outer cover. White £3.30.
P&P 60p.

FLAIRLINE SUPPLIES (P621
124 Cricklewood Broadway, London N.W.2

Telephone 01-450 4844

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 ad-
vertiser both prices
and availability of
goods before order-
ing from non -current
issues of the magazine
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T
I iLU electronics

your food& eonneefion in f4' world of eompononte
Dept PE1, 56 FORTIS GREEN ROAD, MUSWELL HILL, LONDON, N10 3HN

Low Power Schottky and TTL

7400 13'
7401 1 3"
7402 .15'
7403.15'
7404 16'
7405 A 6.
7406.28'
7407 .26'
7408 1 7'
7409 I 7'
7410 1 5'
7411.25
7412.18
7413 17'
7414.71'
7415
7416.25
741714'
7420 1 6'
1421
7422
7423.25'
7425.25'
7426.25'
7427.39
742816"
1430.16'
1432.25'
7433 --"
7437.25'
7438.25'
7440.17'
7441.70'
7442 .50'
1445.60'
7446.60
7447.60'
7448.60'

LS

19'
.19'
.19.
.19.
.21.
.21'

19.
19
19.
.19.
19'
40'
.79'
19.

19'
.19'
.19.

.19'
19'
19.

.19.

.25'

.19'

.25'

.25'

.19.

.55.

87'
87*

7449 -
7450 Jr
7451 .16'
7453 .16
7454 -
7455 --
7460 .16'
7470 27.
7472 23'
7473 28'
7474 .26'

7475 44'
7476 .30'
7478 -
7482 .73.
7483 -
7485 1.18.
7486 .25'
7489 2.60'
7490 34.
7491 13"
7492 46'
7493 34'
7495 54.
7496 67'
74107 .27'
74109 .44'
74112 -
74113
74114 -
741 1 .27"
741 2 .50'
74123 .60'
74124
74125 .51
741 6 .51
74'.32 .72'
74133 -

LS

.87'

.19*

.19*

.19'

.29.

.29'

.43.

.29'
29'

.75'
88.
.29'

62.
1.05"
.75'
65'
88'

1.25'
.35.
35'
.35'
.35'
.35'

.75.
71'

125
39.
39'
.65'
19'

N
74136 -
74138 -
74139 -
74141 .76'
74145 75
74147 1.59'
74148 1.32.
74150 1.02'
74151 .67.
14153
74154 1.21
74155 .67.
74156 .67
74157 .67'
74158 -
74160 1.21
74161 1.21'
74162 1.21'
74163 1.21'
74164 1.02.
74165 -
74166 1.02.
74168 -
74169 -
74170 115'
74173 1.41
74174 1.01'
74175 II'
74176 1.0I
74177 1.01"
74180 1.01.
74181 2.21'
74182 11'
74184 1111"
74185 162'
74188 2.97'
74189 3.17'
74190 1.21'

LS

.39'
.55.
.55.

I.05.

.88.
.48"

125'
.78'
.78'
.55'
58.
.99'
.65'

125'
65'

1.15'
.70'

115'
115'
165'
28.

1.05'
1.05'

2.99'

2.25'
75'

74191 1.21'
74192 1.21'
74193 111'
74194 1.21'
74195 1.01'
74196 1.18'
74197 118"
74198 181'
74199 1.81'
74221 --
74240 --
74241 --
74242 --
74243 --
74247 --
74248 --
74249 --
74251 --
74253 --
74257 --
74258 --
74259 --
74266 --
74273 --
74279 --
74283
74290
74293
74295
74298
74365
74366
74367
74368
14386
74670

.75'
115.
1.85'

105- '
1.05'
1.05'

.99- .
225'
225'
225'
225'
.95
.95'
.95'
83'
.99'
.99
.99

1.50'
.35'

2.25'
.48'
.99.
.83'
83'

1.05'
125'
.51.
.51.
51'
51
.39'

1.85'

CMOS

4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4032
4034
4035
4040
4042
4043
4046
4049
4050
405'
40F2

.15
16.
16'
92'
18.
92'
54'
54'
18*
18'
48.
92.
92'
.43'
.81'
92'
56'
92'
92'
92'
18'
.65'
18'

1.84'
51'
70'

1.18
56'

1.08'
1.89
1.06'
.92'
10'
81'

1.06
.43.
43.
.81'
.81.

4053 81'
4054 1.29'
4056 1.46.
4059 5.18'
4060 124'
4066 A8'
4068 21'
4069 .21
4070 .21.
4071 .21'
4072 .21'
4077 21'
4081 21'
4082 21'
4085 .92'
4086 92'
4093 .81'
4099 1.87'
4502 92'
4508 2.46'
4510 1.07.
4511 95
4514 2.70'
4515 210'
4516 107
4517 4.10'
4518 95'
4521 2.54'
4522 1.89'
4526 1.89'
4528 92'
4534 7.12'
4536 314'
4543 1.62.
4553 4.53
4566 1.51'
4583 1.02.
4585 1.07.

The items shown in from Resistors to the
this advert are lust a latest in Micro
small selection taken processors. Don't delay
from our new 78/79 order your copy today
Catalogue which is The price is only 40p
now available It (inc. 45p vouchers)
contains everything

TELEPHONE: 01-883 3705

Apt, BITS and PIECES

DIL IT* all
8 Din 10

14 pin 12'
16 pin 13'
18 pin
20 pin 20'
22 pro 24'
24 pin 26.
28 pin 30.

pin 44.

Wire Wrap

8 pin 23
14 pin 34'
16 pin 31
18 pin 43'
20 pin 55.
24 pin .60'
28 pin 65
36 pin 95
40 pin 105'

VAT
INC

PRICES

OPIO

Stalk RAM's
2102A 1350ns1
2102A-2 165Ons1
21114-1 150Ons1
21124-2 1250ns1
21:02 1350ns/
MM5257 ITMS4044/
2114 1450ns/
6810
CPU's
8080 595'
6800 199'
9900 42.50'
6Prom's UV
170700 5.57'
27080 7.87'
TriSiate Duffers
811595 75'
811596 75'
811597 75'
811598 75
74365 15'
74366 75'
74367 15'
74368 75'

Dynamic RAM
4116 12.75'

1+ 17-6364+
last 95' .88'
1/9' 1.15' 198'
246' 2.19' 205'
2.14' 1.90 178'
1.07' .96' eV
110' 7.19' 6.75.
8.10. 7.19' 6.75'
3.50' 2.97' 2.52"

Buffers
8726P
8T28P
819511
8796P
8797P
8798P

1 65'
1 65'
1 49'
1 49'
I 49'
1.49'

Aviifors

781 Series
IPOS1 100m4

5v. fiv. 8v. 12v& 75v.
Ail 30p each

Rogulslote Linear I.C's
78M Series
.1POS/ 500m4
5v. 6v. 8v, I2x. 15v.
20v & 24v
All 80p. each

79M Series
-15E01 500mA
5v. 6v. 8v, 12v.I5v.
20v & 24v
All 85p each

78 Series
+1POS/ 14
5v. 8v. 12v, 15v.
18v & 24v
All Mr each
79 Series
-MEG) IA
5v. 8v. 12v, 15v.
18v & 24v
All 61.00. each
p4723 18111 40'
L200 1 99'
LM304H 240'
LM323K 6.25'
LM325N 260'
LM3265 2.60*
LM345K El 10'
L12910/31 85'

CA3080
CA3130E
CA3140E
1M30149
LM3245
LM3485
1M3805
LM3815
LM3825
LM39005
LM39095
0576001N
05760035
0576013N
05160235
18461045
TCA940
75414
15424E
75425E
25459CT
2111034E
ZNI040E
ZNA116E

.75

.90

.37
30
73'
99
.97

1 73
1.33
.65
10'

1.02
212
1.55
195
.90

1.75
.90

1.35
3.78.
154
103'
843'
6 75'

CD4011
7 for £1.00'

125' 1+ Or. 50+
TIL209 Red x .15' .10' .10'
111212 yet x .20' 18" .16'
TIL216 Red x .20' 18' .16.
TIL232 Ore x .20' .18' 16'

= High Brightness

1 0+ 2" + 10+ 50+ 100+
0 ' TIL220 IV .125' .125' 11'

.1 ' TIL224 Yel a .23' 11' .195* .17*

.1 TIL228 Red a . 3' 21' 195' .17'
,1 211234 Gre a . 3. 21' .195' 11.

DL747 .A741
4 for £6.005 for f 1 00

NE555
4 for f1.00*

V A T Inclusive pr ces *8% others 12.5%. Export Customers deduct VA .T 2/27 from "1(9 from others
Postage and Packing 25p Trade and Export Inquiries most Welcom Hours 9 00am- 5 00pm

Now available ou ORDER RING line, lust phone your order throw h with your Access or Barclaycard number and providing
the order is rum d by 3 00pm the components will be despatched the same day (min tel order £5 001

TIL209
10 for £1.00'

LM380
3 for f2.50

TIL220
8 for £1 00'

BARCLAYCARD

VISA

IT'S EASY WHEN
YOU KNOW!

To avoid missing your copy of
PRACTICAL ELECTRONICS
- simply complete this order

form and hand it to your
newsagent.

ORDER FORM

To.
(name of newsagent)

Address

Please reserve/deliver every
month one copy of

PRACTICAL ELECTRONICS
until further notice.

My Name

Address

THE BASIC
COOKBOOK

by K. Tracton Price £3.95

110 WAVEFORM GENERATOR PROJECTS
FOR THE HOME CONSTRUCTOR
by R. M. Marston Price: £3.15

YOUR OWN COMPUTER
by M. Waite Price: £1.70

UNDERSTANDING DIGITAL ELECTRONICS
by G. McWhorter Price: £3.95

BEGINNER'S GUIDE TO TAPE RECORDING
by I. R. Sinclair Price: £3.15

BEGINNING BASIC
by P. E. Gosling Price: £3.15

THE CATHODE-RAY OSCILLOSCOPE & ITS
USE
by G. N. Patchett Price £4.00

RAPID SERVICING OF TRANSISTOR
EQUIPMENT
by G. J. King Price: £2.75

COLOUR T.V. WITH PART. REF. TO THE PAL
SYSTEM by G. N. Patchett Price: £6.00

ELECTRONICS & RADIO AN INTRO.
by M. Nelkon Price: £3.20
THE CHEAP VIDEO COOKBOOK
by D. Lancaster Price: £6.95

 ALL PRICES INCLUDE POSTAGE 

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP

Phone 01-723 4185

Closed Saturday I p.m.

CANON
COMPONENTS

Low imp Dynamic Mic's Brand new in packs £1.62
Tripes 10 amp. 400v brand new AEI full spec. all with fitted
heavy duty heat sink f2.55
22 way edge connectors Ex equipment but clean 0.15
matrix gold plated complete with locating pin Only 58p
17 way edge connectors Brand new. 15 pitch complete
with locating pin and fixing brackets. Tinned. Only 35p
Connecting wire 15p per 10 metres or mixed at £3.00 per
kilo approx.
Tagstrips 30 way new.1 5p
Group Board 1 7 or 34 way brand new 1 2p and 24p

DIAL -A -BOX
As featured in "P.E. MARKET PLACE"' a comprehensive
sr andard range of boxes for the constructor, or custom built
to your specification. Send your requirements with S.A.E. or
phone for quote.

Lamp panels with over thirty lampholders fitted ideal for
light displays or moving light shows. Only 85p
Mains selector panels from 200v -250v. Brand new. 20p
each
Cable Ties long re-usuable 6" plus. 3p each.
Transformers 20-0-20v 400 mA £2.50 each.
4mm Screw Terminals assorted colours of our choice
f 1 .00 for Sci

STOP PRESS!
P. E. Guitar Sound Multiprocessor
Send SAE for quotation for a purpose

built case for this project.

All prices include VAT - Please add 65p Post
& Packing per item to total cost of order.

Open daily 9.30am-6pm - Access or
Barclaycard accepted - S.A.E. for lists.

322-334 WHITEHORSE ROAD,
CROYDON, SURREY CRO 2LF

TEL: 01-684 9872
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TRANSFORMERS
ALL EX -STOCK -SAME DAY DESPATCH. VAT 8%

12 OR 24 VOLT OR 12-0-12V
PRIMARY 220-240 VOLTS

Amps
Ref 12V 24V £
111 05 025 220
213 1.0 05 2.64

71 2 1 3.51
18 4 2 403
85 5 2.5 5.00
70 6 3 535

108 8 4 742
72 10 5 812

116 12 6 899
17 16 8 10.72

115 20 10 1398
187 30 15 1705
226 60 30 36.14

P P
0 45
0 78
0 78
0 96
0 79
0 96
1 14
1 14
1 32
1 32
2 08
2 08
OA

30 VOLT RANGE
Pri 220/240V 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,
15V -0-15V.
Ref Amps £ P & P
112 05 2.64 078

79 1 0 3.57 096
3 2 0 577 0 96

20 3 0 620 1 14

21 4 0 799 114
51 5 0 9.87 1 32

117 6 0 11.17 1 45
88 8 0 1495 1 64

89 10 0 1725 1 84

60 VOLT RANGE
Pc 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. 25V -0-25V.
Ref Amps
102 0 5 3.41 0.28
103 4.57 0 96
104 2 0 716 1 14
10', 3 0 856 1 32
106 4 0 11.41 1 50
107 6 0 15.06 1 64
118 8 0 2026 2 08
119 10 0 2498 OA

60 VOLT RANGE
Pri 220/240V Sec 0 24 30 40 48 60V.
Voltages available 6, 8, 10, 12, 16, 18, 20.
24. 30, 36, 40, 48, 60V or 24V -0-24V,
or 30V -0-30V.
Ref Amps £ P & P
124 0 5 3.88 096
126 1 0 5.91 0 96
127 2 0 7.80 1 14
125 3 0 1100 1 32
123 4 0 1252 I 84

40 5 0 15,84 1 64
120 6 0 18.06 1 84
121 8 0 2556 OA
122 10 0 29.55 OA
189 12 0 34.06 OA

SCREENED MINIATURES COMPONENT PACKS
Ref mA Volts P&P 65 High Quality Metal Oxide
238 200 3-0-3 2.57 0 55 5% 1w, )w Resistors.
212 14, IA 0-6, 0-6 2.85 0 78 150 Mixed Value Capacitors

13 100 9-0-9 2.14 0 38 10 Read Switch.
235 330, 330 0-9, 0-9 1.99 0 38 50 Wire Wound Resistors,
207 500, 500 0-8-9-, 0-8-9 277 0 71 10 Caps 3000mf 30v.
208 IA, 1 A 0-8-9, 0-8-9 3-53 0 78 25 assorted Presets.
236 200, 200 0-15, 0-15 1-99 38 50 Wire Wound Resistors,
214 300, 300 0-2C. 0-20 2.80 0 78 Hardware, B.A. nuts, bolts
221 700 (DC) 20-12-0.12-20 3.41 0 78 washers etc. All 70p per pack
206 14, IA 0-15-20-0-15-20 463 0 96 121% P & P 40p.
203 500. 500 0-15-27-0-15-27 3.99 0 96

TMK 500204 14, IA 0-15.27-0-15-27 804 0 96
239 50 12-0-12 2.57 0 38 30K/V Mirror Scale Meter

AC 0-2 .5- 10-25-100-
TEST METERS

U4315 Budget Meter 201(0/V DC 2 K/V AC
1000V AC/DC 2.54 AC/DC 500K res, in robust
steel case and leads £15.85.
AVO8 £81.70
AV071 £33'50
AV073 £4520
EM272 £53-70
MMS £28.66
04116

digital £10200
P&P E1.15 VAT 8%.

Full range of AVO 5, Megger s and Cases.

11169 incircuit transistor
tester £3475

Megger BM7
Battery. £45.15

Wee Megger £6690
Ever Ready Avo 8

Leather Case £21-05

250- 500-1000V
DC 0 .25 1 2 5 10 25
100-250-1000V
Resistance 0- 6K- 60K-
6M- 60M auto o/load
protection £23.30
P. & P. E1.05 VAT 8%.

AMPLIFIER MODULES
IOW (AL30) E3.75
25W (AL601 £4.57
35W (AL80) f7,15

125W IAL2501 £17.25
Power Supply PS12 £1,30
Power Supply SPM80 £4.25
Pre -amp PA12 £6.70

PA100 £13.88
VAT 121% P & P 35p

ABS Plastic Boxes inset brass
nuts, slots to take PC cards, flush
fitting lid.
P81 80mrn x 62 x40 65p
P82 10Orrrnx 75x 40 73p
PB3 12Ornm x100/445 87p
P64 215rnrn x 130x85. £2,54

P & P 29p. VAT 8%. 14001
Plug inn, ave Batteries
P126 - his into 13A SKT 6, 7.5.
9V. 300MA multiplug outlet
£4.00. P & P 55p. VAT 121%.

MINI-MULTIMETER
DC -1000V AC -1000V DC-100mA Res 1501,0
10000N Bargain £7 20 P & P 62p VAT 8%

MAINS ISOLATORS (SCREENED)
Pri 120/240V SEC 120/240V (C. Tappedl
Ref VA (Watts) £ P & P
07. 20 4-40 0 79

149 60 6.70 0 96
150 100 7.61 1 14

151 200 11.16 1 50
152 250 1328 1 84

153 350 16.43 1.84
154 500 2047 2 15
155 750 2906 OA
156 1000 37 20 OA
157 1500 51-38 OA
158 2000 6181 OA
159 3000 88.66 OA
'Pri 0.220-240 Sec 115 or 240V
State volts required

AUTO TRANSFORMERS
Ref VA (Watts) P 4 P
113 15 0.115.210-240 2.48 0.71
64 75 0.115210-240 4.01 0 96

4 150 0.115-200 220 240 5.35 0.96
67 500 0-115-200 220 240 10.99 1 64
84 1000 0.115-200-220-240 18.76 2 08
93 1500 0115-200.220-240 2336 OA

95 2000 0-115-200-220-240 34.82 OA

73 3000 0115,200 220 240 5921 OA
80S 4000 0-10-115-200.220 24076.86 OA

575 5000 0 10.115-200-220 240 89 OA

20,000 ohm/V Multimeter, mirror scale. Ranges
AC/DC to 1000V. DC currents to 250mA.
Resistance to 3 Megs. 5" x 31" x 11"
£1436 P&P E1.05 VAT 8%.

ISOLATOR -Specie/ Price
0-200-220-240V. 0-240V Centre Tap. 250V4
Ref. 62 £520 P & P 96p

ELECTROSIL Metal oxide low noise resistors.

HIGH VOLTAGE ISOLATORS
Prim 200/220V or 400/440V

Sec 110/120V CT or 200/240 CT
Va Ref f P & P

60 243 6.70 1 32
350 247 16.43 1 84

1000 250 3710 OA
2000 252 61.81 OA

CASED AUTO TRANSFORMERS
240V cable in 6 115V USA 2 pin outlet
VA E P & P Ref

75
150
200
250
500
750

1000
1500
2000

7.73
1001
9.92

10.49
19 17
23 41
27.88
26-02
49.97

.14
14
45
45
64
76

0,4
OA

OA

SEND 15p STAMPS FOR CATALOGUE

64W
4W

65W
69W
67W
83W
84W
93W
95W

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. £8.29 VAT 96p p&p.

43mmx43mrn PANEL METERS 82mrnz 78mm
0-50p4 620 0-5044 6-70 Carriage
0-500pA 5.95 0-500p4 6 70
0- trnA, 5.95 0-1mA 6.70
0,30V 5.95 0-30V 670 VAT 8%
VU Ind Panel 90rnrn 250pa £3.36
VU Indicator Edge 54mm x 14mm 250pa 
POD £2,60

Cassette Tapes Low Noise
C60 30p P. & P. 15p
C90 42p P. & P. 15o VAT 8%.

Prices correct 17 8.78 Please add
VAT after P. & P. PE1

NEW RANGE TRANSFORMERS
Pri 0-120 or 220-240V
Sec. 0-36-48 twice. To give
36-0-36.48-0-48 72V or 92V.
3A £14-70 P& P C1.48
4A £18-77 P&Pf1.84
'A £2664 P & P E2.15
Pri 0-220-240V 2 Amp. 45 36 0
36-45 £9,89
Ref Amps Puce P&P
171 0 -CT -15v 500MA 82.09 0.45
172 1A £2960.78
173 2A £3.59 0.78
174 3A £3450.86
175 4A £5.730.96

S-DECS
Solderless broad boarding

S Dec 70 contacts £3 10
T Dec 208 contacts £4,35
U Dec "A" for I.C.s etc £4.50
U Dec "8" for I.C.s etc £6,99
VAT 8% P & P 40p
ANTEX SOLDERING IRONS
15W £3.75 Stand £1.62
25W E3.96 + 121% VAT
PB P 46p VAT 8%

BRIDGE RECTIFIERS
100V 1004 £2.10
200V 2A £0.45
400V 4A £0.85
400V with heat sink 6A f1 40

500V PM 746 12A £2.85
VAT 12i% P & P 15p VAT 8%

TRANSFORMERS
Special Offer

P.W. Purbeck oscil-
loscope transformer
in stock 250-0-250
6.3V, 12.9V £6.50
P & P 90p.
BE3 100V line to
0 7/10W E2-05

P& P 660
8E4 0-120V x 2
1120V or 2401 Screen
sec 9-0-9V 14
£240 P & P 71p
BE5 15W matching
trans sec 150 suit
EL89 11 50 P & P
300
8E8 PRI 0-220V sec
4500V 10 M A 84.80
P6 P11.00
B E 7 0-110-120
220V Pri 240V
Sec 20V IA £1.50
30p P & P.
B Ea 0-240 15-
0-15V 2A £1.50
P. & P. 70p.

Ref 30 240-240
Isolater 200VA
E4.20 P & P 96p.

Barrie Electronics Ltd.
3, THE MINORIES, LONDON EC3N 1BJ

TELEPHONE: 01-488 3316)7/8
NEAREST TUBE STATIONS: ALOGATE .1 LIVERPOOL ST
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RELAYS SIEMENS, PLESSEY, etc.
MINIATURE RELAYS VARIABLE VOLTAGE TRANSFORMERS

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

FT3 NEON FLASH TUBE
High intensity multi turn. high voltage. neon,
glow, discharge flash tube. Design for ignition
timing. etc £1 .50. P P 25p 1E1.85 inc VAT). 3 ,
for £3. P & P 50P (t3.70 inc VAT 8 P.).

RODENE UNISET
TYPE 71 TIMER
0-60 sec. 230V a.c. operation. Incor-
porating a lapsed time indicator and
repeat facilities. A precision motorised
timer ideal for process timing, photo-
graphy, welding, mixing, etc. Price £8
P. & P. 60p.

WHY PAY MORE?
MULTI RANGE METER Type MF15A a.c. d.c.
volts 10 - 50, 250, 500, 1000. Ma 0-5. 0-10,
0-100. Sensitivity 2000V. 24 range, diameter
133 by 93 by 46mm including test leads. Price
£7.00 plus 50p P. & P. (£810 inc.VAT & P.)

N.M.S.

METERS Mewl -90 mm DIAMETER
A.C. Amp., Type 62T2. 0-1A., 0-5A., 0-20A.
A.C. Volt. 0-1 50V., 0-300V.
D.C. Amp.. Type 65C5. 0-2A.. 0-10A., 0-20A.,
D.C. Volt. 0-15V., 0-30V.
All types £3.50 ea. P. & P. 50p 1£4.32 incl VAT), except
0-100A. D.C., price £5.00 + 50p. P. & P.(£584 incl. VAT).

N.M.S

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 watt 11 amp inc, a.c. voltmeter £14.50
0.5 KVA (21 amp (MAX) £17.00

.1 KVA (5 amp MAX) £22.50

.2 KVA (10 amp MAX) £37.00

.3 KVA 115 amp MAX) £45.50

.5 KVA (25 amp MAX) £74.00
10 KVA (50 amp MAX) £188.00
15 KVA (75 amp MAX) £260.00

CARRIAGE AND PACKING EXTRA

PARVALUX MOTOR TYPE SD2
12 volt. D.C. shunt H.P. Motor. Continuously rated 4.000
r.p.m. £10 P. & P. 75p-1111.61 inc. VAT). N.M.S.

GEARED MOTORS
100 r.p.m. 1151b.ln. 110V. 50Hz 2 8A.
single phase split capacitor motor.
Immense power Continuously rated.
Totally enclosed. Fan cooled in -line
gearbox. Length 250mm Die 135mm Spindle d. 15 5mrn
Length 145mm Ex -equipment tested £12. Post (1 50 (E14.50
inc. VAT 8 P.). Suitable transformer 2301240V operation EL
Post 75p (E11.45 Inc VAT & P 1.

NEW HEAVY DUTY SOLENOID. mfg.
by Magnetic Devices. 240V a.c. opera-
tion approx. 10Ibs pull (intermittent
rating) at iths in. Price £4.00 P. & P.
60p. 1£4.96 inc. VAT & P.I. N.M.S.

A.C. SOLENOID pye ether type 176/2
240 AC. Approx 115 at inch,
intermittent rating. Price £1 p&p 20p (41.30 inc VAT + Pl.

WESTPOOL TYPE MM8 Model 2, 240V AC. Approx Ilb pull
at inch. Rating 1. Price £1.50 p&p 20p. (21.84 inc VAT + P1
N.M.S.

MINIATURE UNISELECTOR
12 volt. 11 -way, 4 bank 13 non -bridging,

1 homing), £2.50.
P. & P. 35p (23-08 inc. VAT & P.). N.M.S.

240 A.C. SOLENOID OPERATED
FLUID VALVE
Rated 1 ps.i. will handle up to 7 p.s.i. Forged brass
body, stainless steel core and spring i in. b.s.p.
inlet outlet. Precision made. British mfg.
PRICE £3.50 Post 50p (£4.32 inc. VAT & Pl.

N.M.S.

MICRO SWITCHES
Sul, nun Honeywell roller m/s type 3115m 906t.
10 for £2.50 post paid.
LEVER OPERATED 20 amp. C/O. Mfg. by Unimax
USA 10 for £4, P. & P. 50p (min. order 10)
1£486 inc. VAT).
D.P. C/O lever in/switch mfg. by Cherry Co. USA. Precious metal
low resistance contacts. 10 for £2.25 P. & P. 30p. Total inc. VAT
£3.02 (min. 101.
Sub min lever rn/switch type MML 46 10 for £2.50. N.M.S.
Post Paid E2.70 inclusive

LT TRANSFORMERS
0-10-15V at 3 amp (ex new equip) £2.50 P. & P. 50p (£3.24 inc.
VAT)
13-0-13V at 1 amp £2.50 P. & P. 50p (£3.24 inc. VATI
25-0-25V at 24. amp £4.50 P. & P. 75p (£5.67 inc. VAT & P.)
0-4V/6V/24V/32V at 12 amp £18.50 P. & P. £1.90 1£22.03 inc.
VAT & P.)
0-6V/12V at 20 amp £14.70 P. & P. £1.501217.50 inc. VAT)
0-12V at 20 amp or 0-24V at 10 amp £12.00 P. & P. £1.50
(214458 inc. VAT & P.)
0-6V/12V at 10 amp £8.25 P. & P. f1 .25 (£10.26 inc. VAT)
0-6V/12V/17V/18V/20V at 20 amp £18.00 P. & P. E1.50
(£22.10 inc. VAT & P.)
0-10V/17V/18V at 10 amp £10.50 P. & P. £1 -50 1E12.96 inc.
VAT)
Other types in stock; phone for enquiries or send sae for leaflet.

HY-LIGHT STROBE KIT MK IV
Latest type Xenon White light flash tube. Solid state
tinting and triggering circuit 230/240V a.c. operation.
Designed for larger rooms, halls, etc. Speed adjustable
1-20 f.p.s. Light output greater than many (so called 4
Joule) strobes. Price £19.00. Post E1 (£21.80 incl. VAT
& P.I. Specially designed case and reflector for Hy -Light
£8.80. Post Et (£10.58 inc. VAT & P.).

XENON FLASHGUN
TUBES

Range available from stock
S A E for derails

ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

4h. 40 watt £8.70 (callers only) 2ff. 20 watt £6.20. Post 75p.
(27.51 inc VAT + PI (For use in stan bi-pin fittings) Mini 12 in.
8 watt £2.80. Post 35p. (£3.40 inc VAT + Pl. 9 in. 6 watt £2.25.
Post 35p. 1£2.81 inc VAT + PI. 8 in. 4 watt £2.25. Post 35p.
122.81 inc VAT + Pl.
Complete ballast unit. for either 6", 9" or 12" tube 230V AC op
£3.50. Post 45p. 1E4.27 inc VAT + P1. Also available for 12V
DC op £3.50. Post 45p. 124.27 inc VAT + P/.
400 watt UV lamp and ballast complete £31.50. Post £3.
(£37.28 inc VAT + Pl. 400 watt UV lamp only £11.25. Post
E1.20 (213.45 inc VAT + P1.

GEARED MOTORS
28 r.p.m. 20 lbs inch
115v a.c. Reversible motor.
71 r.p.m. 10 lbs inch
115v. a.c. Reversible motor.

Both types similar to above drawing. Price either type E4.75
p&p 75p. 1E5.94 inc VAT + p&pl
Supplied complete with transformer for 240v a.c. operation
£7.25 p&p el .c0118.9.1 inc VAT + p&p)

CROUZET 230/240V AC 2RPM synchronous geared motor.
£2.90 p&p 30p.1£3.45 incl VAT) (quantity discount available.)
HAYDON 230/240V AC. 1RPM synchronous geared motor.
£290 p&p 30p.1£3.45 incl VAT +1.1N.M.S.

FRACMO GEARED MOTOR ; L
56 r.p.m., 50Ib.in. 240V a.c. 50Hz. 0.7 ,

amp.sharplength 35mm, dia 16mm. I
weight 6 kilos 600 grammes. Price £15 00
P &P 50 (C17 821
N.M.S.

PARVALUX GEARED MOTOR
230/240V A.C. 30 rpm 50Ibs inch. Price E15.00 P & P. £1.0C
(21782 inc. VAT). N.M.S.

PARVALUX GEARED MOTOR
23W250V a.c. 500 rpm, 3iIbs inch. 2 right angled spindles
£11.00 P & P E1.00 (£12.98 inc. VAT & P.).
N.M.S.

CITENCO 19 RPM
FHP motor type C 7333i15 220/240V a.c. 19
r.p.m reversible motor. torque 14 S kg.
gear ratio 144-1. Brand new inc)
capacitors. our price £14.25. P P C1 25
51820 inc. VAT 8 P

N.M.S.

FRACMO MOTOR
1400 rpm H.P. A continuously rated 115V a.c., fitted with anti -
vibration cradle mounting. Supplied complete with transformer
for 230/240V a.c. op. £10.00 P. & P. £1.001£11.813 inc. VAT & P.)

N.M.S.

MERCURY SWITCH
Size 27mrn x 5mm, 10 for £5.00
lint VAT £5.72) min quantity 10. 7-1
VORTEX BLOWER AND VACUUM UNIT
Dynamically balanced totally en-
closed gin rotor with max air
delivery of 1 5 cubic metres per
min Mao static pressure 800mm
W G Suction or blow from 2 side -
by -side 37mm I D circular aper-
tures fitted to base of unit Power-
ful continuously rated 1I5V a c
motor mounted on alloy base with
fixing facilities Dimensions
length "i2cm width 25cm
height 25cm These units are ex equipment but have had
rn,n,nurn use Fully tested prior to despatch Price £12
1'1 50 P & P 1E14 58 Inc VAT 8 P
Suitable transformer tor 230 240V a c £6 Cl P 8 P 1E7  56

VAT & P

iWIDE RANGE OF DISCO LIGHTING
EQUIPMENT
S A E (foolscap) for derails

SQUAD LIGHT
A new conception in light
control. Four channels each
capable of handling 750 watts
of spotlights, floodlights or dozens of small mains lamps. Seven
programs all speed controlled plus flash modulation, effectively
giving 14 different displays. Makes sound -to -light obsolete.
Completely electrically and mechanically noise free.
Post 75p. S.A.E. (Foolscap) for further details. Price only £60.00

Superior Ouality Precision Made
NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding heavy duty
brush assembly, continuously rated.
25 WATT 10/25/50/100/150/250/500/1k0/
1 .5k0. f2.40. Post 20p 122.81 inc. VAT &
50 WATT 100/2500 £2.90. Post 25p 123.40 inc. VAT & P.).
100 WATT 1/5/10/25/50/100/250/500/1 k0/1-5k0/2.5k0
/3.5k0 £5.90 p & p 35p (£8.75 inc VAT)
.Black, Silver, Skirted knob calibrated in Nos. 1-9 1 tin.
dia. brass bush. Ideal for above Rheostats 24p each.

CENTRIFUGAL BLOWER
Smith type FFB
1606 022 220/240V A.C. Aperture
10 x 4;cm overall size 16 x 14cm. Price
£3.75 & P. 75p. (inc. VAT £486).
Other types available. S.A.E. for details N.M.S

24 volt. D.C. BLOWER UNIT
Precision 24 volt. D.C. -8 amp Blower that works well on 12V
.4 amp D.C. Producing 30 cult. min at normal air pressure.
£4.50 P. & P. 75p (inc. VAT £5.61). N.M.S.

INSULATION TESTERS NEW!
rest !c, E E Spec Rugged metal constr.,

'able for bench Or field ,ork
speed clutch Size L 6,n w din

H 6in weight 61b, 500V, 500 megohms. £49.
Post 80p 1253.78 inc. VAT & P.I. 1,000V
DOOMO, £55. Post 80p 1680.26 inc VAT &

P SAE for leaflet

All Mail Orders -Callers -Ample Parking

Dept. PE, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560
Showroom open Mon. -Fri.

RELAYS VV. rang. ui AC and DC relays ava11a.
VV.

230/240V A.G. Relays: Arrow 2 c/o. 15 amp £1.501£1.84 inc
VAT & P).
T.E.C. open type 3 c/o. 10 amp £1.10 (£1.40 inc. VAT & Pl.
Omoron or Keyswitch 1 c/o. 7 amp £1.00141.30 inc. VAT &
D.C. Relays: Open type 9/12V 3 c/o 7 amp £1.00 161.30 inc.
VAT & Pl. Sealed 12V 1 c/o 7 amp octal base. £1.00 121.30 inc.
VAT & PI. Sealed 12V 2 c/o 7 amp octal base. £1.25 (21.56 inc.
VAT & Pl. Sealed 12V 3 c/o 7 amp 11 -pin. £1.35 (£1.87 inc.
VAT & Pl. 24V. Sealed 3 c/o 7 amp 11 -pin £1 .35 (21.87 inc.
VAT & PI. lamps = contact rating). P&P on any Relay 20p.
Other types available - phone for details. N.M.S.
Diamond H heavy duty A.C. relay 230/240V a.c., two C/O
contacts 25 amps res at 250 a.c. £2.50 p&p 50p. 1£3.24 inc
VAT + p&p) Special base 50p. N.M.S.

VAT
AT CURRENT RATE MUST BE ADDED TO
ALL ORDERS FOR THE TOTAL VALUE OF
GOODS INCLUDING POSTAGE UNLESS

OTHERWISE STATED.

SERVICE
TRADING CO.

ACCOUNT CUSTOMERS MIN. ORDER E10.00

ROTARY VACUUM
AIR COMPRESSOR
& PUMP
Carbon vana oil free vacuum pump
and compressor. Approx 20 inch
vacuum 10 PSI at .79 CFM
Powered by 110y a.c. 1.8 amp
Parvalux motor fitted with additiOnal shaft at rear, suitable
light loads. Inc. capacitor £14.00 p&p E1-50 1E16.74 inc VAT
+ p&p) Suitable transformer for 230/240V a.c. operation
MOO p&p El -00 (16.48 inc VAT + p&pl
N.M.S.

BLOWER VACUUM PUMP
English Electric 3 phase AC motor 220/250V. Or 380/440V.
1,425 r.p.m. h.p. continuously rated. Direct coupled to William
Allday & Co Alcosa carbon vein blower/vacuum pump 0.9 cfm
8.HG. Price £22 p&p E21225.92 inc VAT + pl N M S

PROGRAMME TIMERS
12 cam model £7.50. Post 60p 128 75
inc. VAT & P.1. Also available for 50V
operation. Price as above.
N.M.S.

Time Switch
Venner Type ERD Time switch 200/250V a.c.
30 amp contact 2 on/2 off every 24 hrs. at any
manually pm -set time. 36 hour Spring Reserve
and day omitting device. Built to highest Elec-
tricity Board specification. Price 47.75.
P. & P. 75p (29.18)
R. & T.

SANGAMO WESTON TIME SWITCH
Type S251 200/250V. a.c. 2 on/2 off every 24 hours. 20
amps contacts with override switch dia. 4 x 3 price E8.50 r & P.
50p inc. VAT £7.58. Also available with Solar dial.
R. & T.

Yet another outstanding offer.
IMFD 600V Dubilier wire ended capacitors,
10 for £1.50 p&p 50p. 1E2- 16 inc VAT + p&p) (Min 10) N.M.S.

230V a.c. FAN ASSEMBLY.
Powerful continuously rated a.c. motor
complete with 5 blade 6i in. Aluminium
fan. Price £3.00. P. & P. 65p1£3.941. N.M.S.

Kt,
N.M.S.
R. & T.

New Manufacturers Surplus
Reconditioned and Tested

Personal callers only Open Saturdays

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576

Published approximately on the 15th of each month by IPC Magazines Ltd., Westover House, West Quay Road. Poole, Dorset 13H15 I1G. Printed in England by Chapel River Press, Andover, Hants.
Sole Agents for Australia and New Zealand -Gordon & Gotch (A/sia) Ltd.: South Africa -Central News Agency Ltd.
Subscriptions INLAND and OVERSEAS £10.60 payable to IPC Services, Oakfield House, Perrymount Road, Haywards Heath, Sussex.
Practical Electronics is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or otherwise disposed of by way of
Trade at more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject to VA.T., and that itshall not be lent, resold or hired out or otherwise disposed of in a
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.
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Speakers from 1+ inch' to 15 inch:
megaphone, PA horns, crossovers etc.
They're all in our catalogue. Send the coupon
now!
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Our catalogue even includes some popular
car accessories at marvellous prices.

A genuine 150W per channel stereo disco to
build yourself. Full specification in our
catalogue.

6 ithijAV teS 11. e il Sri 4
411. ir ,0..icii. . ;mi.. a ..

elk IP . el *MI i 1,
''

M. /...

All111111111111.116&

4. *
1111, ,°a la . - e: ',..dolliks 411', ,

se -. 0'    
t -N am'.. 4'* .1.e t0.

. .0*

-
I %
,

maglallglaillUil .. ..

 ,) Y.1.1 ) 4'..'. , '..,, ii.

Our catalogue describes a wide range of A very high quality 4011i per channel stereo

plugs and sockets, all at marvellous -note touch -sensitive piano to build amplifier with a superb specification and lots

prices. See cat. pages 114 to 129 for yourself. Full specification in our of extras. Full construction details in our

details. catalogue. catalogue.
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A digitally controlled stereo synthesiser the 5600S
A hi -fi stereo tuner with medium and long
wave, FM stereo and UHF TV sound! Full

These are just some of the metal cases we
stock. There are dozens of plastic ones to

with more facilities than almost anything up to
£3,00u. Build it yourself for less than E700. Full construction details in our catalogue. choose from as well. See pages 52 to 57 of

specification in our catalogue.
our catalogue.

nroopLiin .,

ELECTRONICSUPPLIES LTD
All mail to:

Box 3, Rayleigh, Essex SS6 8LR.
Telephone: Southend (0702) 554155. 11 i c-.7,-..-L,;=-L- J. -

Shop: 284 London Road,
Westcliff-on-Sea, Essex. Multimeters, analogue and digital, frequency

counter, oscilloscopes, and lots, lots more at excel-
A 10 -channel stereo graphic ecpizliser with a

quality specification at an unbeatENE: price when
(Closed on Monday). lent prices. See cat. pages 106 and 183 to 188 for you build it yourself. Full specPtation in our

Telephone: Southend (0702) 554155. details. catalogue.
am am NMI
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