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Introducing the personal

computer you've waited for.
THE EXIDY SORCERER.

SORCERER o o
COMPUTER SYSTEM Compﬁe/to_ with Monditon

The Sorcerer Computer is a completely
assembled and tested computer system.
Standard configuration includes 63-key
typewriter-style keyboard and 16-key
numeric pad, 280 processor, dual cassette
1/0 with remote computer control at 300
and 1200 baud data rates, R$232 serial 1/0
for communications, parallei port for
direct Centronics printer attachment, 4K
ROM operating system, 8K ROM

Micrasoft BASIC in Rom PacTM  cartridge,
composite video of 64 char/line 30 line/ } e
screen, 128 upper/lower case ASCH set
and 128 user-defined graphic symbols,
operation manual, BASIC programming

LOOK!

*32K RAM on board

*RS232 interface ‘8K BASIC ROM
*CUTS interface *4K MONITOR
*KANSAS CITY interface °S100 BUS
*User defined graphic symbols *Z80 cpu

manual and cassette/video cables, connect-
Ton for $-100 bus expansion.

only £950 credit facilities available.
+ 8% VAT

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.1.0. 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

9@

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.

All prices include VAT except where shown. Orders over £5 post and packing free otherwise add 20p. Please make
cheques-@nd postal orders payable to COMP, or phone your order quoting BARCLAYCARD or ACCESS number.
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ot €O ot
cartrid9® NEW-
WIPE OUT cartridge - 6 games
£13.90 + £1.11 VAT

Electrical knowledge is not a necessity to assemble this project — just simple soldering.

INTERESTED
IN HOME valued at £4.00
COMPUTING ? WITH EVERY NAéCOM

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 l(includes p & p + insurance)
Manuals seperately 295 Monitor quality improved
280 programming Manual 6.90 TV Modulator
280 Technical Manual 2.95
P10 Technical Manual 2.95 Power supply suitable for
(All prices add 8% VAT) NASCOM 19.90

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

ymﬁ
 rricee
Rac 262

FREE B BUG
valued at £23.00
plus 10 x C12 cassettes

2.50

COMPUTER

14 STATION'ROAD - NEW BARNET - HERTFORDSHIRE - TEL: 01-441 2922 (Sales)

CLOSE TO NEw BARNET BR STATION — MOORGATE LINE

01-449 6596

COMPONENTS OPEN — 10am to 7pm — Monday to Saturday
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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
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U.K. RETURN OF POST MAIL ORDER SERVICE also WORLDWIDE EXPORT SERVICE

TINTED PLASTIC COVER
BAKER LOUDSPEAKER, 12 INCH, 60 WATT. BAKER 150 WATT Sizes 143 x 12)x 4, e 157?”4.4.,- £4.50.
GROUP 50/12, 4 OR 8 OR 16 OHM HIGH POWER. ALL PURPOSE ;gh 14144; has;- 133 4in £3.7
FULL RANGE PROFESSIONAL QUALITY. % 3in. £3.50. 17 x 9§ x 3} ur t!.
i £22.68 | TRANSISTOR 134 x 12} x 2in Rosewoos sides £4.
RESPONSE 30-16,000 CPS Ideal for record deck:
MASSIVE CERAMIC MAGNET Post £1.60 AMPLIFIER eal ecks. lape decks, etc. Post £1.
WITH ALUMINIUM PRESENCE CENTRE DOME. R.C.S. LOW VOLTAGE STABILISED
2 —J ideal t o] PA and M 4 i
b aret e & way miking, ¢ MU E instumens. dneuts - p o WER PACK KITS
QOutput 4/8/16 ohm. a.c. Mains 240V, Care Al parts and nstructhions with Zener diode. £2 N 95
'Sagam'nz"nebleozndg‘a:scomrols. £8 £ 50 printed circuit rectiiers and doudle wound
t 1 xtra.
10 WATT PER CHANNEL STEREO AMPLIFIER o T
Ready made in chassis form. Mains operated. Size 3 - 2§ # Vjin Please state vollage raquired
Volume balance. treble and bass slider controls.
Pick up and tape inputs. Recording output. BAKER 50 WATT AMPLIFIER EEE%LT?J::&?:E«TSISM 95p Post 30p
Front panel size: 164 x 1}in. Twa inputs with volume controls. Masler treble. bass and volume ' " § - o o 52 Bstiery. fuly
Chassis size: 13 x 15in. * Bargain £1 850 cantrols. Takes all impedance loudspeakers £59 Post £1 ,d,u,.aﬁ.,c'p::n':":::' 5pgeu°u'|:e:|" un:ol‘:ys leaching electro
Post 50p magnetism or for melronome strobe. efc
R.C.S. SOUND TO LIGHT DISPLAY MK || MAINS TRANSFORMERS ALposT 759 each
HEATING ELEMENTS warer tHin Complete kit of parts with R.C.S. printed clrcult. Three 250-0-250V 70mA. 6 3, 2A .45
. ) 1000W channels. Will operate from 200mV signal 250-0-250 B0MA, 6 3V 3 5A. € 3V 1A or SV 2A u-w
Size 10; - 8; - «in Operatng voltage 200250V ac 250W k 22
#pprox  Suiable lor Hesting Pads. Food Warmers. Convector source. CABINET extra £4. KIT=£17.00 350-0-350 BOmA. 6 3V 3 SA, 6 3V 1A or 5V 2, e
Heaters. efc Mus! be Clamped Detween two Sheets of melsl or 300-0-300 120mA 2 « 6 3VZACT . 6 3V 2A
asbestos 220V 45mA_ 6 3V 2A v et s g;:
MEATER TRANS. 63V i amp .
ONLY 40p EACH (FOUR FOR £1-50) R.C.S. 10 WATT GENERAL PURPOSE LOW VOLTAGE Tapped outputs at
2A3.4.5.6.8.9 10. 12, 15, 16, 24 and 30V €530
ALL POST PAID-—-Discounts for quantity AMPLIFIER KIT 1A.°6 8. 10, 12. 16. 18, 20, 24. 30. 36. 40, 46. 60 £5-3
2A06, 8010 12. 16. 18. 20. 26, 30. 36. 40. 48. 60 £0-50
3A.6.8.10.12. 16, 18,20, 24, 0. 36. &0 48. &0 £13-00
SA 6.8 10, 12, 16, 18, 20, 24, 30. 36. 40. £14:50
5,8, 10, 16V jA £2. 12v 100mA £1. 12V JDOmA .
MINI MODULE BAFFLE KIT 12V 750mA £1.30. 40V 24 tapped 10V or 30V €2.95.
i 10-0-10V. 2A £2.50, 40V 2A £2.95 3ov SAISY ZAm £3.75.
15 x 8}in. 3-way Loudspeaker System EM! 5in, R ; R oach cuiare 2 x tBV 6A£9, 12-0-12v 2 arr&(z .96, [252 amp £4.
» his Wit s suitable for record players. tape play back. guitari 20-0-20V 1A £2.95. 30V 11A £2.75, zov |A 0
Bass 5in, Middle 3in Tweeter with 3 way Crossover or smail PA systems. Two versions are 3V3 amp £2.75. 80V, 40V 20V or 2 zov ‘A £3.50.
& Ready Cut Baffle. Full ions availanie. The mono Xl uses 13 semiconductors The stereo kit 30-0-30 24 £7. 9V 250mA £1-30. 30V 2 a
supplied. Response=60 to 20 000 C P.S. 12 watt uses 22 semiconduciors Both kits have printed front panal and AUTO TRANSFORMERS. 115V to 230V of 2 OVm 15V
RMS. 8 ah £10.95 Kit. Ti kits £20. volume, bass and treble controls. Spec. 10W output inta 8 ohms, 150W £5; 250W £6; 400W £7; 500W
Cluig per ki Two lats 7W into 15 ohma, Response 20c.s to 30kc/s. CHARGER TRANSFORMERS Input 200/250V for 6 or 12V
Postage 75p. Input 100M.V. high imp. Size 93 x 3 x 2in. A/C mains aperated 13A £2.75; 3A £3; 4A £5.2
“ -~ : FOLL WAVE B’:R‘IDZGE crx;nvt\;licglsglflsigss or 12V outputs
lono egE! pos! 1}A 55p: 4A 5. HAL
it £1 2'50 LT £20 45p ¥ P ¥
Easy 10 build Full instructions supplied ga_rl,"ANaK ‘g‘u"ﬂ"w”oc"‘ss'cﬁ' 5158 s“:“ z*"hs'ggs 6 x 45‘"
p x 8in, H in.
LOW VOLHGE ELECTNOLVTICS ;12 x 3in. £1.20; 16 x 10in. tz 20;12 x 8n. £ .70
30 50 100 200mF 15V 10p. SOOME 12V 15p; ALUMINIUM PANELS, 18 s x din_24p; 8 x 6In. 38p:
?SV Nv 50V nv oo 12V VTp: 25V 35p: SOV 47p: 100V 7p. 10 x 7in, 54p; 12 X 5in. 50p: ‘12 % Bin. 70p; 16 x 6in. 70p:
2000mF 6V 25p; 25V 42p. 2500mF SOV uv. 3000mF 25V 47p; 14 x 9in. 94p; 12 x 12in. £1; 16 x 10in. £1.16.
S0V 65p. 3900mF 100V £1-60. 4700mF 63 5000mF 6V 25p;  ALUMINIUM ANGLE BRACKET, 6 x LK #n. 15p.
- . 12V 42p; 25V 75p; 35V 85p; 5600mF 76V t' 60 ‘200/76V 80p.. ALUMINIUM BOXES, MANY SIZES IN STOCK
4 %2 »2in.86p;3 x 2 x 1in. 65p; 6 x 4 x 2in. 95p: 8 X 6 x 3in.
SINGLE RECORD PLAYER HIGH VOLTAGE ELECTROLYTICS T”::"xs:“;‘;'"-“-7°15‘““"‘- “-;"A 5%
“INSTANT” BULK TAPE ERASER £4,
Fitted with auto s10p. Stefeo compatible carindge. Basepiate. Size &350V 22p 8+8/450V 50p 50+50/300V 50p gy apie for cassettes. and afl sizes of a
3. Bjin Turntable Size 7n Giameter ac mans 220 250v | 16/350V 30p 8+16/450V 50p 32+432/450V 7Sp  tape reels ac mains 200240V pos
3 speeds plays all size records £7 9 Post | 32/500V 75p 16+ 16/450v 50p 100+100/275V 65p LeaflerS A€ 50p
Two for £15. Post 75p. 45p | 50/350V 50p 32+32/350v 50p 1504200/276V 70p  Head demagnetiser £4.75

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON, U.K. Tel. 01-684 1665

post 30p. A /Eurocard and IViss. Seme day RAadio Books and Components Lists 20p. Open 96 Sat. 9-5 (Closed Wednesday all day).

TOUCH CONTROLLED TRIAC BARGAINS
PE SUSTAI N U N IT LIGHTING KITS (300W) o 2 Case .
P

A Lightdimmer with NO knob. Dimming and on/off functions

(P.E. OCTOBER 1977) are controlled by touch. Features include: g:A with trigger ::Z
- . 12A 90
w BUILD A SUSTAIN UNIT EQUAL TO THE e e Mos 1c. 16A 13p
o \ BEST COMMERCIAL MODELS. * Switches on to preset brig g(s): ;zgz
e sEOMY  COWLETEKiIT-£7.95¢ s mem s snpss oo | cromo swnoon S
¥ 4 ALL HIGH QUALITY COMPONENTS Kit making 2.way switching 3sy. Diac 23p
AS SPECIFIED. #% PRICE r%:é;)é)x g g;

DESIGNER APPROVED.
TSD300K TOUCH-SWITCH & DIMMER combined. One 02" LED.s
touchplate for on/off. Small knob controls brightness. £5.62 Red 113p (£1.08/10)

. TS300K TOUCHSWITCH. Two touchplates. ON/OFF £4.64 Green 23p Yelow 27|
Sem|conductors TSA300K AUTOMATIC. One touchplate. Preset time delay (I:JZZ 3’ display 21 35
off variable 2 secs ta 3} mins. £4.64 LCD 19"
BUY FROM THE SPECIALISTS! Rilvedatih2 sesatend v P ol B 3 5

We con supply ony Ferronti semiconductor device at the fowest prices. Send S.A.E. for our dato N55553|p {4 for £1. 08)

sheet & price list. 741 27p 5 for £1.08)
INAYIGE  £3.75* INAI34; £21.00* BC415P 16p ZTX109 12p D|GITAL VOLTM ETERNHERMOMETER KIT :.m?:;;‘:::r\?:ramre c(;:n1tvol/

ZNIOA0E  £7.50%  ZN425E  £3.50°  ZIX107 Mp  ZIX213 1p AY-5-1224 £3.61
INI034E  £1.65* IN424E £1.20 ZTX108 10p 2ZTX3B4W 24p Based on the 7106 single ;x-‘%—;léio f?g

TO CLEAR: P.C.B.'s for ZNAII6 DV, - IC 3} digit DV.M, the 4 .
a CB.’s for ZI 6 D.V.M. £1.00 the pair, while stocks lost. & czmalas o JU0 Ay i0epymic  £11.08
. 3 7 J IN4001 7p
Complete set of semiconductors £9.75 g cgzgc'(;"gf'":l'; i 148 B2
Glass fipre PCB, printed with component crystal display. Com- 2N3819 252

amplifier locations £3.50 ponents are also included

to enable the basic D.V.M. MiINI MAINS

kit to be modified to

a Digital Thermometer TRANSFORMERS

using a single transistor

PHASE LOCKED STEREO DECODER KIT

Complete kit of ports 1o Motorolo spec. only £2.95, including MCI310P oll resistors & copacitors,

Standard 240V mains primary

4 s 4 . as thy . Requi
gl_o]s: Vf:';(-e p.cb., LED. & instructions. Suitable for mosi tuners. Dist. 0.3%, Separotion 40db. :2"‘: sgecsz;pp,:q:lprpe; 100mA secondary

. battery). 6-0-6V 92p
TONE BOOSTER {Everydoy Electronics Sept. 1978) ONLY £23.75 lg:g:?;v 13;;.
The Tone Booster cuts out that dead, muddy sound and brings your guitar to lifel 1

Emphasises harmonics without reducing the low notes to give your guitar a clean
penetrating tone. Complete kit of all parts as specified!...... .. . . ...£3.30*

PE TV SOUND SEPARATOR

Complete set of semiconductors £2.30. High quality glass fibre p.cb. £1.50.
Murata fillers: SFE6.OMA 50p. CDAS.0MC 5 09
P& P 15p per order. Orders over £5 post free.

Switches.any appliance of up to 1KW 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
All devices are top grade, brand new and to full manufacmrer s spec. We do not White box {56 x 131 x 71mm) — drifled £2.70
sell seconds or rejects. Send S.A.E. for our data sheet and price list. -undrilled  £2.38
Prices do not include VAT-—add 8% fo ilems marked®, and 124% to_all - Ready built £24.30

pihiecs. ABOVE PRICES INCLUDE V.AT.

DAV I A N ELECTRO N |Cs L%;gin?:“d:,:; 0:\7lylfu LY Quantity discounts on request. Add 25p postage and packing. Mait order only to:
13 Deepdale Avenue, Royton, Oldham OL2 6XD 4 T.K. ELECTRONICS (PE) 106 Studiey Grange Road, London, W7 2LX.
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IMPORTANT ANNOUNCEMENT

1 SEND FOR YOUR FREE COPY NOW TO DEPT. PE279.

IN914 Sp
INg142 7p
INS16 6p
IN4007 8p
IN4148 5p
IN65402 16p
IN5407 20p
15920 10p
15940 5p
2N697 36p
2N706 22p
2N930 21p
. 2N1132 24p
. 2N1302 a8p
2N1303 a8p
2N1304 52p
2N1305 52p
2N1306 56p
2N1307 56p
2N1308 60p
2N1309 60p
2N1598-SCR 88p
2N1613 23p
2N1711 22p
2N1893 35p
2N2218 24p
2N2218A 24p
2N2219 24p
2N2219A 24p
2N2270 75p
2N2369A 22p
2N2484 26p
2N2646 69p
2N2904 24p
2N2804A 24p
2N2905 24p
2N2905A 24p
2N2924° 25p
2N2925° 25p
2N2926* 25p
2N3053 26p
L 2N3054 73p
4 2N3055 70p
2N3391A* a1p
2N3405° 64p
2N3663° 52p
2N3702* 11p
2N3703* 10p
! 2N3704* 11p
i 2N3705° 10p
2N3706° 9p
2N3707° 12p
. 2N3708° 8p
2N3709° 12p
2N3710° 12p
2N3711° 12p
2N3794 21p
2N3819° 22p
2N3820° 56p
2N3823E* 24p
2N3304* 24p
2N3906° 28p
2N4036 68p
2N4058° 12p
2N4059° 12p
2N4060° 12p
2N4061° 12p
2N4062° 12p
2N4124* 22p
2N4126° 27p
2N4286° 18p
2N4289* 23p
2N4291° 24p
2N4292° 21p
2N4303* 30p
2N4410% 39p
2N4443 £1.14
2N4444 £1.50
2N4906 £1.00
2N4915 £1.00
2N4991 80p

2N5062*-SCR 45p

2N5163*

24p

2N5192
2N5195
2N5457°
2N5458*
2N5459*
6F40
16F40
40HF10
40HF40
40250
40361
40362
40406
40408
40412
40594
40695
40602
40636
40673
A9303
AA113
AA116
AA117
AA118
AA118
AC126
AC127
AC128
AC151R
AC153
AC153K
AC176
AC176K
AC187K
AC188K
ACY17
ACY1B
ACY19
ACY20
ACY21
ACY22
ACY39
ACY40

ASY29
AU
AUY21
AUY22
BO126-SCR
BQO140-SCR
B0226-SCR
80240-SCR
B0246-SCR
BO680
B13806
B13912

85p
99p

e GOODS SENT POST FREE U.K. WITH C.W.0.
orders over £5 list value. If under, add 27p
handling charge.

. e ATTRACTIVE DISCOUNTS on C.W.0. mail
h orders—5% where list value is over £10, 10%

where list value is over £25.

e TOP QUALITY MERCHANDISE - ALL

V.A.T.- Add 8% to value of order. For items

F GUARANTEED.
L ]

marked®, add 124%.

BA102 28p
BA127D ap
BA133F 9p
BA138 20p
BA145 19p
BA156 14p
BA379 25p
BAX13 4p
BB103B 37p
BB103G 37p
BB104G* 53p
BB105B 28p
BB109G* 39p
BC107A 14p
BC107B 14p
BC108A 14p
BC108B 14p
BC108C 14p
BC109B 14p
BC109C 14p
BC121W 20p
BC122Y 61p
BC125* 20p
BC126* 20p
BC140 43p
BC147A* 21p
BC147B* 21p
BC148A° 21p
BC148B* 21p
BC148C* 21p
BC148C* 21p
BC149C* 21p
BC154° 16p
BC157A® 21p
BC157B°® 21p
BC158B°* 21p
BC1598° 21p
BC160 a9p
BC167A® 8p
BC167B* 12p
BC168A* 8p
BC168B°* 12p
BC168C* 8p
BC169B® 8p
BC169C* 12p
BC177A 18p
8C1778 20p
BC178A 16p
BC1788B 17p
BC1798 20p
BC182L° 12p
BC182° 12p
BC183L® 12p
BC183* 12p
BC184L* 12p
BC184° 12p
BC202Y 75p
BC212L* 12p
BC212* 12p
BC213L° 12p
BC213* 12p
BC214L® 12p
BC214* 12p
BC2388* 8p
BC23BC* 8p
8C239C* 12p
BC257A° 8p
BC257B°* 8p
BC258A® 8p
BC2588° 8p
BC2598* 8p
BC267 16p
BC268C 17p
8C269C 18p
BC300 26p
BC301 24p
BC303 30p
BC327°* 16p
BC328°* 12p
BC337° 14p
BC338° 12p
BC447 29p
BCY31A 96p

With completion of our present series of itemised advertisements, we al;lnounce release of
our new catalogue, CATALOGUE No. 9 — completely revised, enlarged and best yet.

TRANSISTORS/ZENERS

Section 1

Catalogue No. 9 now ready

NASO164W3 - Triac ZTX500° 15p
58p ZTX502° 17p
NASOGS4X5—Tﬁ§B g;;ggi: ;gp
p p
BOYSS 1% NAS0654W4-Triac ZTX530° 12p
Beias e £1.04 ZTX530° 8p
BCY71 18p NASIOOIXS—Tﬁ%
0Op
sy 1ep NAS1004W5-Triac HEAT SINKS
Car 22p £1.1 Type  Driled
BD131 62p NAS1004x5-Trize s gz
.04 x
$4 8 B NKT211 20p 2YT0661 (T086 57
BD136* 82 NKT212 20p 2.75R — £2.89
BD139* e NKT213 20p SR -  £395
BD140° en NKT274 20p 5 T0Scip  10p
BDX18N £1.10 NKT275 20p. | 2 wsip
S A Er 0A47 12p BWA 2xT03  £225
BF115 38p 0A90 6p I0DNA — tﬂﬂr
BF167 .30p 0A91 6p 100NC %x;ﬂ:ﬁ ;h‘
BF173 34p 0AS5 8p 1762 2 xAD161 1[]’
BF177 24p 0A202 10p IBF T018clp  10p
BF178 24ap 0c28 £1.02 18F2 1018 F"F 1
BF194°* 18p 0oc2g £1.07 224F  TO1 clip 10p
BF195°® 17p 0C3s £1.07 244F D01 clip 10p
BF244B 30p 0C36 £1.02 268F D03 clip 10p
BF254° 1ap 0C45 £1.15 A1032 TO1 dlip 6p
BF2Bge 14p 0c71 70p A1053 2xT01cllp  8p
BEACTE 36 e e 10921 Toor e o
BF4se- a0t 0C81 80p 10922 2x 1092 clip 3p
BFR39° 2ap oca3 70p V2 T086 24p
he  fB | o w o) omom,
BERLNS 23 Vs T0220 21
BrRB0r 240
2 2.68
ane > s e B Sp ZENER DIODES
BFX29 24 PN72* 5p 400mw 2.7-33V 9p
BFX84 24p 092 op }%3¥§§I§Q3V§§3
BFX85 24p A 'y (1.5W are metal casecl)
42 0 A SITOM1 10p 20W7.5V-75V
8FY50 24p T2700D £1.55 -25 each
BFY51 2ap T2800D-Triac £1.04
BFY52 24p TAG3—400—SC21 o
ggg%eVA ﬂégg g 302'400‘7"5;2 mig.:gr':gls-gr Evalu
P Sk ¥
gg%gA “682 rAcaoz-eoo-I:riag R't‘lon Kit (for M.)GBO
1.05 icrocomputer
Boxag e TIP31A 450 | |£175.87 » va
TIP32A 45p .87 + VAT (net}
BSX63 £3.89 L 4]
BT106 £1.47 i =
3611%75 g'gg TiPa2A 60p  |To remind you
BU208 £3.90 TiPa2C 64p .
BUX28 £4.20 TIS43* 35p Section 2 — Capacitors
BY164 90 wo2 25p -
BY238 o Zrx107° 12p Section 3+— Opto- |
BYX38-300 sss ZTX 1084 11p Electronics
B1YX38—300R 25" %;88: }%S Section 4 — Resistors
C106D1 5p t = 3
Suteczaaok | B 12 Pots
catye ize aum 33 [Section 5 — Hardware
o = ZTX330* ap otc
A I ZTX331* 19 :
€S2925 20, P
i ZTX500° 12
E99A40—Triaé:7 s P}
LBTN
Egg?g g;ﬁ WE ARE NOW NATIONAL
MJ481 21:42 DISTRIBUTORS FOR
MJ491 1.6
wes CROCOMPUTER KITS
P M
MJE2955 72p
MJE3055 68p for delivery from
Mgz{gzaeE ng stock, net from
MPE 4 p
MPS6531°  24p £197.56 +vaT.
MPS6534*  25p
NASZOG.S.S—SCIL Quantity discounts Trade Enquiries Invited

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

allowable.

No discounts allowable on prices marked NET

orN.

OUR COMPUTER-AIDED SERVICE TAKES

GQOD CARE OF YOUR ORDER NO MATTER

HOW LARGE OR SMALL

Comprehensive price list free on request.

i Every effort Is made to ensure accuracy of information at time of going to press. Prices charged are those shown in our
current price list.

e N T i S i R

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

ELECTROVALUE LTD |

28, ST. JUDES ROAD.ENGLEFIELD GREEN
EGHAM,SURREY TW20 OHB
Telephone Egham 3603 Telex264475

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



RITS! s RITS!  KITG!

You must try our fabulous new range of
‘ELEKITS' 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 —

ELEKITS will give hours of enjoyment —
learning as you build. A small selection

ACE MAILTRONIX LTD from the ‘ELEKIT’ range is shown below.

Dept. PE, Tootal Street | ; .
AN Ak Watch this space for future kits !

P NEW, T

X ¥
¥ FABULOUS * A

ELEKITS

COMPONENTS

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

LED'sRED .. .. .. 15p 2N3702/3/4/5 . . . . 11p
LED's GREEN . . . . 25p 2N3819 . .. ... .. 24p
8-pin ICSKT . .. .. 15p 0OA90/91, . .. . ... 7p
AC126 . ... .. ... 20p IN4Y48. . . . . . ... 4p
ACIR28 = . . .. 1. 27p IN4OO1. . . .. .. .. 5p
BC107/8/9. . . . . .. 13p WOo4 . . ... ..... 25p
BC177/8/9. . .. ... 19p Zener BZY88 . . . . . 12p
BC182/3/4L . . . . . . 11p 741 8pin. . .. .. .. 22p
BC212/3/4L. . . . .. 11p 55 I K R 35p
BC547/8/9. . . . . .. 13p QOO0 = L T TR 20p
BC557/8/9. . . . . .. 15p 7400000, . . bl P LR 15p
BCY70/71 . . ... .. 20p 7400 & b, . a8 62p
BFY50/1/2 ... . .. 23p Pushsw. . . ... ... 16p
Gk ... . .. . 16p Slide toggle . . ... . 19p
1S3, == . . ... 35p W/C switches . . . . . 54p
ZTX107/8/9. . . . . . 14p 0.25 CF Res, . . .6pper3
2N2926G. . . . . .. . 13p

2N3055 . ... .. .. 54p — 3

MODULES }

Ready built.

Power supplies 1, 2 and 3 rail, - .
Fixed and variable. -
DPM's 3% digit.LED and LCD =3ty
Count/display 4 and 6 digit. L —

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

PNP VERSION OF 2N 3055 BDX 94 @ 75p each. g

100 MINIATURE DIODES CV 9637 with preformed leads @ 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 648, BC 549. All 10p. 6 for 50p.

McMURDO 8 PIN PLUG @ 20p. 8 PIN SOCKET @ 20p. COVER @ 15p.

3 GANG VARIABLE CAPACITOR 25 + 25+ 25pf @ 75p.

10 Amp 5.C.R.’s 100 PIV @ 25p, 400 PIV @ 50p, 800 PIV @ 60p,

400mW ZENERS unmarked Good 3.6v, 6.8v, 10v, 11v, 12v, 13y, 16v, 18v, 24v, 30v,
33v, 36 volt. All at 10 for 40p.

GLASS WIRE ENDED MERCURY SWITCHES @ 25p.

MC 3340 ATTENUATOR 1.C. with data @ 50p.

X BAND GUNN DIQDES with data @ £1.65 each.

MINIATURE ROTARY SWITCHES 3 Pole 3 way @ 40p, 2 Pole 4 way @ 20p, 1 Pole
10 way 2 Bank @ 40p.

10 WATT ZENERS 18v, 33v, 57v, 100 volt. All 30p each.

DIE CAST ALLOY BOXES 6" x 4" x 2" @ £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 @ 57p.

ELECTROLYTIC CAPACITORS 2240uf 40v.w. @ 40p, 3,300uf 63v.w. @ 50p,
4500uf 25v.w., 6400uf 25v.w. @ 25p.

UNIJUNCTION TRANSISTORS 2N 4871 @ 22p. 22N 6028 @ 25p, 2N 6028
@ 25p, MEU 21 @ 22p, MU 4894 @ 22p, 4JDSE29 @ 22p. TIS 43 Type @ 22p.

30 ASSORTED 10XAJ CRYSTALS @ £1.10. 20 F¥ 243 CRYSTALS assorted
@ £1.50.20 FT 241A CRYSTALS assorted @ £1.10.

MULLARD TAA 320 M.0.S5.T. PRE-AMPLIFIERS |.C. with circults @ 35p.

PLASTIC BC 107, BC 108, BC 177 TRANSISTORS 8p, 10 for 60p.

MULLARD STRIPLINE 800 MHz NPN BF 362 @ 25p.

200 ASSORTED . } watt RESISTORS for 75p.

502 WATT ASSORTED ZENERS untested @ 57p.

600 MHz B DIGIT FREQUENCY COUNTER @ £115.

MAINS TRANSFORMERS 240 voltinput. Type 1. 24 voit tapped at 14 volt 1 amp
@ £1.30(P&P 25p), Type 2. 22-0-22 volt 500mA @ £1.60 (P& P 25p}, Type 3.
45 volt 6 amp @ £4.50 (P&P 95p), Type 4. 20 volt 1 amp twice 10 volt 1 amp
twice @ £4.50 (P& P 95p), Type 5. 45 volt 2 amp 45 volt 500 mA @ £3.50
(P&P 85p), Type 6. 16 volt 2 amp @ £1.60 (P&P 25p), Type 7. 24 volt 1.75 amp
@ £1.60 (P&P 25p), Type B. 30 volt 1 amp @ £1.60 {P&P 25p}), 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 @ 88p (P&P 20p), Type 12. 22 volt 1 amp, 7.5 volt 500 mA, Bv
1 amp @ £1.80 (P&P 25p}, Type 13. 16.5 volt 1 amp @ £1.60 (P&P 25p), 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

WHICH INCLUDES FULL LIST OF COMPONENTS, KITS AND

I READY-MADE MODULES. 30p REFUNDED WITH FIRST |
ORDER OF £5 OR MORE.

|

NAME |

ADDRESS [

AVAILABLE
IN KIiT FORM

s
R

AT LAST!
SEEMET

THE FAMOUS POCKETSIZE
METAL DETECTOR

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

{inc. VATY), full instructions supplied.

UNBEATABLE

DIMMER OFFER
\ from Britain’s largest Dimmer Makers.

| | Complete Kit of Parts for our

VCL 500M, 500W Dimmer Switch.

Only £2.00, plus p. & p. 25p.

{inc. VAT) full instructions supplied.

Send coupon below with your remittance

=1

! Please supply : PE4 NAME ...

1 SEEMET KITs Tt NAME s H
1 []5tts50 mcl.ofp. & p. ADDRESS o
D[] OIMMERKITS s H
. at €2A25 InC.Of p a D. ....................................... l
: | enclose cheque/P.0O. POSTCODE oo :
: fOr € v ASE :
! [:] oflle ° ]
' LA Fotherby, Willis Electronics Ltd. !
]

: GLADSTONE TERRACE,STANNINGLEY,LEEDS,.S28 6NE. :
] Telephone:Leeds(STD 0532)563373 Telex: 557111 @J :

hecrcccccrcwcccccccecneceee—— B L Y p——
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WATFORD ELECTRONICS

35 CARDIFF RCAD, WATFORD, HERTS., ENGLAND
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/

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

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

are exclusive of VAT. Pleass add 8% to devices markad #. To the rest add 12}%.
We stock many more items. gags to visit us, We are situated behind Watford Football
Ground. Nearest Undarground/ﬂ tation: Watford High Street. Open Monday to Saturday
9.00 am - 6.00 pm, Ample Free Car Parking space availagla

POLYESTER CAPACITORS: Axlallead ly)e {Values are In uF}

400V: 0,001, 0.0015, 0.0022, 0 47 0.0068. 0,01, 0.015, 0.018 9p; 0022

0033 ‘IOp, 0.047, 0.068 14p, OI 1 022 225 0.33, 0.47 39p; 0.68 45p.
03 0.15,0.22 11p; 0.33.0.47 19| 068 1022 982232

DUBILI 1000V:0.01,0.015 20p; 0.022 22p; 0.047 Sp,OI 8p; 0.47 48p.

POLYESTER RADIAL LEAD (Values are in
0-01,0-015,0-022, 0-027 5p; 0-033, 0-047, 0-068, 0-1 7p; 0-15 11p;
0-22;0-33 13p; 0-47 15p; 0-68 18p; 1-0 2dp; 1-6 27p; 2-2 31p.

F) 250V FEED THROUGH

CAPACITORS

100F 350V 8p
ELECTROLYTIC CAPACITORS: Axial Iead tyge (Values are in pF) 500V: 10 40p, a7 68p,
250V: 100 65p; 63V: 0.47, 1.0, 1.5, 2.2 6. 10, 15, 22 8p;
63, 100 27p; 50V: 1.0 7p; 50, 100, 220 25p 470 50p, 1000 68p; 40V: 22, '33
2200, 3300 62p 4700 64p; 35V: 10, 33 9p: 330, 470 32p; 1000 49p; 25V: 'IO i
80, 100, 160 8p; 220, 250 13p; 470, 640 Ep, 1000 27p; 1500 30p; ﬁZOO 41p; 300 52p,
4700 54p; ‘ISV 10 40, 47, 68 Tp; 100, 125 Bp; 330 14p; 470 16p; 1000, 1500 20p; 2200
34p; 10V: 4, 100 6p; 54010p 1000 14p.
T0V: 2000 98p; 4700 121p; 50V: 10,000 255p; 40V: 2500 65p; 3300 4700 70p; 15,000
450p; 25V: 4700 48p; 2200 37p, 325V: 200 + 100 + 50 + 100 190p

TANTALUM BEAD CAPACITORS
35V: 0.1yF, 0.22_ 0.33, 0.47, 0.68,
1.0, 2.2yF, 3.3, 4.7, 6.8; 25V: 1.5,
10; 20V: 1.5; 16V: 10uF 13p each,
47,10040p; 10V:22yF, 33:6V: 47,
68, 100; 3V: 68, 100uF 20p each.

POTENTIOMETERS (AB or EGEN)

Carbon Teack, }W Log & §W Linear values
50001, 1K & 2K {lin oniy). Single 27p
5K 0-2MQ single gang 27p
5K () 2MQ) single gang D/P switch 60p
5K() ZMQ dual gang stereo 70p

OPTO

ELECTRONICS#

LEDs plus clip
gﬂed 13

TIL211 Grn 18

TIL2|2 Yeltow 22
Red

MYLAR FILM CAPACITORS

100V: 0001 0.002 0005.001F 6p
0015 002 004,005, 0056uF 7p
O1.F 02 9p 50V:047, F 11p

SLIDER POTENTIOMETERS 2' Yellow Green19
0-25W iog and linear values 60mm Spare Clips

5K0-500K () single gang 63
10K0-500K 0 dual gang 80p 45

CERAMIC CAPACITORS: 50V

0 5pF to 10nF 3p each
150F 22nF 330F 47nF 4p each
014" 6p

Self Stick Graduated Bezeis 22p | 7 Seg Displays
LS400 255
TIL307 675
TiL312 CAn 3”105
TIL313 C Cth 37105

PRESET POTENTIOMETERS
Vertical & Horizonlal
0 1w 500- 5MQ Miniature 8p

0 25W 1000—3-3MQ Horz 10p
0-25W 2000)--4-7M(] Ven 10p

RESISTORS - Ene make 5%
Miniature  High  Siability  Low
RANGE VAL 199
W2:20:4 7M £24 1.5
jW2-20-4 7TM €12 2p

POLYSTYRENE CAPACITORS
10pF to 1nF 8p; 1.5nF to 47nF 10p.

SILVER MICA (Values n pF} 3-3. 4-7.
68 10 12 18 22 33 47.50 68. 75,
82 85 100. 120 150.220 9p sach
250 300 330 360.390.600.820 165 each

Carbon
noise

LCD 3} digt 915

7494

7495

7496

7497

74100
74105
74107
74109
74110
74111
74112
74116
74118
74119

74194
74195
74196
74197
74198
75150

995
4412F1650
44 12F1380
44 16F 795
4415v 795
4419 280
4422
4433
4435

LINEAR IC’'S
709C 14 pin
710%

723%

733%
741C* 8 pin
747C%

AY-1- 6721/6
AY-3-8500%
AY-5-1224A%
AY-5-1230w
AY-5-1315
AY-5-1317A
CA3011w

CA.
CA3023

545

MC1304pP
MC1310

MCi312P
MC1488+%
MC1489%
MC1495%

MC3340Pw
MC3360P
MFC40008
MFC6040%
MK50398+
MK50362%
MM2112w
MM2112-2%

R
RC413GD*
ROM25134
5$G3402
SN76003N
SN76013N
SN76023N
SN76033N
SN76115N
SN76477%
SN76227
TAA621AXI
96

TDA1022%
TDA2020
TLOBI1CP*
TLO64CN®
TLO71CP*
TLOB1CP*
TLOB2CP*
TLOB4CP®
UAA170
ZN414
2ZN424
ZN42SE®

1000 1800, 2000 2200 20p each

W2 20-10M €12 Se SWITCHES*

MINIATURE TYPE TREMMERS
25 6pF 3 10pF 10 40pF 22p
5 25pF 5 45pF 60pF B8pF 30p

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

25p
45p

2% Metal Film 10Q-1MQ
1% Metal Fiim 51Q-1M

Sp
10p

100 - price applies to Resistors of each type

not mixed values

TOGGLE 2A 250V
SPST 28p

DPDT 389
4 pole on/off S4p
SUB-MIN TOGGLE

SOLDERCON PINS®

SPECIAL OFFER
17p*

IC741 (Texas)

SP changeover 59p
SPST on/off 54p
DPDT 6 tags 70p

-t

-

2N3563

DPOT Cenire oft 79p
DPDTY Biased 115p
SLIDE 250V:
SOCKETS 1A DPDT 14p
— 1A DP c/over 15p
moulded in line 1A DPDT 13p
with couplers i ole ¢/over 24p
break 11p GSH BUTTON
contacts 12p
ONO 20p 18p
STEREO 24p 220

100 pins 50p; 1000 pins 395p 22p*

NESS55 (Texas)

JACK PLUGS
Screened Piastic

- = NN -
WW=s = NOONWWHAOD =2 VOVB=OVOVOONNNDaY

2-5mm
3-5mm 8Spring loaded
SPST on/off
SPDT c/over
DPDT 6 Tag

SWITCHES * Minialure Non-Locking

Push to Make 1 Push to Break 25p
ROCKER (whhel 10A 250V

SP changeover centre off 30p
ROSKE : {black) on/of(f I?AlZSOV 23p

DIN SOCKETS
2 PIN Laudspesker 7p 18p
3 4.5 Pin Audio 8p 20p

2N4037%
2N4058
2N4061 7
2N4064% 12

CO-AXIAL{TV] 14p 14p

PHONO
assorted colours
Metai Screened

5p single %hts when on: 3A 240! 52p

8p double — TARY: (ADJUSTABLE STOP) 1 pole/2-12

10p 3-way 20p way 2p/2-6W 3p/2-4W 4p/2-3W 41
ROTARY: Mains 250V AC 4 Amp 45p

(Y bttt N) ) ) b b b b b

TN

23
2N1670# 150
2N1671B4 215
2N1893% 28
2N1986% 60
2N2160% 350
2N2217% 48
2N2218A* 31
2N2219A% 22
2N2220At§(3)

BANANA 4mm 12p —
2mm 10p =
1mm 7p -
WANDER 3mm 8p

DIGITAL MULTIMETER

Announcing DM300 — The Digital Multimeter
with a difference — It measures Capacitance too.
{as published in E.T.1. August 1978}

Throw away your analogue meters, here's digital
accuracy at only haif the price of an equivalent
commercial Multimeter.

The DMI00 is a 3% digit multimeter with an
0.5in L.C.D. display incorporating:

5 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.

DMS00 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 80p)

{Demonstration on at our shop)

DIL SOCKETS # (Low Profile - Texas}
Bgin ‘IO'? 14 pin 12p; 16 pin 13p; 18 pin 20p;
20 pin 27p; 24 pin 30p; 28 pIn 42p; 40 pin 55p.

PE VDU
SYSTEMS

parts now available
{send SAE for fist}

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- 3

ment on TV screen, Ilne'erasu]g, m;;:gg Jg H;ﬁ‘s\:
liné end erasing. Compatible with 50
any computing system.

SFF 96364E
AY-5-1013UART
71301 ROM SFC
SFS80102 RAM 1K
7415163
MC1488
MC1489
SN75450
SN75451
SN75452
SN75454

2102 LF

2513

7415132
81LS97

1 MHz crystal
14.31818 MHz
UHF Modulator

BU205% 190
BU208% 228
£5667 65
MDBOO 14158
ME4102 10
ME6002 14
MJ400* 90
MJ491& 190

15
2N2476% 125
2N2483% 28
2N24B84% 30

MJES.

MJE2955% 99
MJE3055% 70 |-
MPF102 30}
MPF103 36 TIP36C%

2N2894% 30
2N2904A® 22
2N2905A* 20

£11.75¢
BD69SA® 75
8D69BAX 75
BOY17% 195
BDY6O® 110
BDY61#

IN4148 4
CRO33% 148
Zeners 400mw
2.7-33v 9

- AN bttt
ONDN=aOLPONN

3302 35
BC169C 8F183% 4424 131
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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 detalls of kits, PCBs and
parts are shown in our lists.

CIRCUIT AND LAYOUT DIAGRAMS are supplied

PHONOSONIGS

MAIL ORDER SUPPLIERS OF QUALITY

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

P.E. MINISONIC Mk. 2 SYNTHESISER

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

Set of basic component kits from £61-00
Set of printed circuit boards £8-99
P.E. SYNTHESISER (P.E. Feb. 73 to Feb. 74)
The well acclarmed and highly versatile large-scale

mains-operated Sound Synthesiser complete with keyboard
CI'CUIIS Other circuits 1n our iists may be used with the
Y iser to good . 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
{P.E. Nov/Oec 77)

Enables a voltage c hesi to y play
pre-programmed tunes of up to 32 pitches and 128 nmes 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 78-1) £18-03
Power Supply {KIT 76-3} £4.72
Trigger Inverter and Alt. Qutput (KIT 76-2) £1-15
LED Counter (KIT 76-4) £2-10
PCB (as published} for KITS 76-1 & 3 (PCB 76A) £2-61
PCB for KITS 76-2 & 4 (PCB 76B) £2.54

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

The new keyboard string-instrument synthesiser.

8asic component sets:
Pawer Supply {(KIT 77-1) £8.77
Tone Generator {KIT 77-2) £14.66
Diode Gates {(KIT77-3}) .« £1881
Chorus Generator {KIT 77-4} £19.08
Voicing System {KIT 77-5) £7-38

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

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

Fulier details of kits & PCBs are in our lists,

P.E. JOANNA PLUS ORGAN VOICING

The basic five octave electronic piano (P.E. May/Sept 75 and
Sound Design} has switchable alternative voicings for Honky-
Tonk, ordinary piano. and Harpsichord or a mixture of any of these
three. together with facilities including fast and siow 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 (exct switches) for PSU, Frequency
generator. Pitch and Note Divider, Envelope Shapers, Voicings,
and Contro! circuitries. {Order as KIT 7 1-5) £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 charactenstics of an
audio signal not only from a guitar but from any audio
source. producing 8 ditferent switchable effects that can be
further modified by manual controls. Possibly the mosi
interesting of all the low-priced sound effects units in our
range. Circuit does not duplicate effects from the Guitar
Overdrive Unit

s
Component set with special toot operated switches £7-69
Alternative component set with panel switches £5.05
Printed circuit board £143

ELEKTOR ELECTRONIC PIANO (Elektor Sept 78}

A touch-sensitive, multipie-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.

OIGITAL REVERBERATION UNIT (Elektor May 78)

A very advanced unit us-ng sophisticated i.c. technigues
instead of mechanical spring-lines. The basic delay range of
24 10 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 componenl set (KIT 78-2) £43-36
PCB for Kit 78-1 (PCI £2-86
PCB for Kit 78-2 (PCB 788) £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 Igoms and the additional set
extends this up to 200mS. May be used in either mono or
stereo mode.

Main component set {KIT 83-1} £26-18
Additional Delay Set {KIT 83-2) £18-25
PCB {as published) to hold both above

kits (PCB 9973} £4-31

RESONANCE FILTER (Elektor Oct 78)
This filter module has been designed to aliow a i
to produce a more realistic snmulanon of nalural musical
instruments.
Basic component set {KIT 82-1] £15-10
PC8 (as published) {PCB 9951) £3-29
SYNTHESISER EXTERNAL INPUT INTERFACE
(P.E. Oct 78)
This unit allows extemal inputs, such as guitars, micro-
phones etc. t0 be processed by the circuits within a

synthesiser.
Basic component set (incl PCB) (KIT 81-1) £2.94

GUITAR MULTIPROCESSOR (P E. Dec/Feb 78}

An extremely versatile sound processing unit capable of
producing, for example. Flanging. Vibrato. Reverb. Fuzz and
Tremolp as well as other fascinating sounds. May be used
with most electronic instruments. Details in our lists.

RHYTHM GENERATOR KITS »

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 {PE. Oct 77}

Maintains the natural attack whilst extending note duration.
Component set, PCB and foot switches £5

Component set, PCB and panel switches £3.7

WIND AND RAIN UNIT
A manually controlled umit for prodacing the above-named
sounds

Component se: (incl. PCB) £4.26

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

Sophisticated. versatile Fuzz umt. including variable and
switchabte controls affecting the tuzz quality whilst retaining
the attack and decay. and also providing filtering. Does not
duplicate the effects trom the Guitar Effects Pedal and can
be used with it and with other electronic instruments.

Component set using dual slider pot £7.58
Component set using dual rotary pot £6-89
Printed circuit board £1-62
FUZZ UNIT
Simple Fuzz unit based upon P.E. “Sound Design™ circuit.
Component set {incl. PC8) £2.05
TREMOLO UNIT
Based upon P.E. "Sound Design’ circuit
Component set (incl. PCB) £2.94

TREBLE BOOST UNIT (P.E. Apr. 76}
Gives a much shrilier quality to audio signals fed through it
The depth of boost 1s 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 squarewave
with an externally variable mark-space ratio.

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

VOLTAGE CONTROLLED FILTER (P.E. Dec. 74}
Part of the P E Minisonic now released as an independent
kit for use with other synthesisers

Component set (incl. PCB) {Order as Kit 65-1)

£8-40

£717

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

Component set (incl. PCB) {Order as Kit 5811 £5.50

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

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

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

ENVELOPE SHAPER WITH VCA (P.E. Apr. 76)
This untt has 1ts own voltage controlied amplifier and has full
manual control over attack. decay. sustain and release
functions.

Component set {(incl. PCB)

£3-64

£4.77

£6.68

TRANSIENT GENERATOR (P.E. Apr. 77)
An envelope shaper. without VCA. having the usual attack.
decay. sustain and release functions. and in addition it also
provides a ‘Repeat Effect ' enabling a synthesiser to be
programmed 1o imitate such instruments as a mandolin or
banjo
Component set £4.87
Prnted circuit board £1.82

SOPHISTICATED PHASING AND VIBRATO UNIT
A shightly modified version of Ihe circuit published n

Elektor . December 1976. and includes manual and
automatic control over the raie of phasing and vibrato
Component set £17.38
Printed circuit board £233
PHASING UNIT (P.E. Sep!. 73;
A simple butl effective manually controlled unit for

introducing the
music
Component set (incl. PCB)

‘phasing’ sound inio hive or recorded

£3-20

PHASING CONTROL UNIT (P.E. Oct. 74}

For use with the above Phasing Uni#t to automatically control

the rate of phasing
Component set {incl. PCB) £4-74

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

Component set (incl. PCB) £3.63

AUTOWAH UNIT (P.E. Mar. 7T}
Automatically produces Wah-pedal and Swell-pedal sounds
each ime a new note is played.

Component set. PCB, special foot switches £7-87
Component set and PCB. with.panel switches £4-83
VOICE OPERATED FADER (P.E. Dec. 73)
For automatically reducing music volume dufing

‘tatk-over’ —particularly useful for
home-movie shows.
Component set (incl. PCB)

Disco work or for

€397

10% OISCOUNT VOUCHER (PE 72)

TERMS: Goods in current adverts & lists
over £50 goods value (excl P&P & VAT).
Correctly costed. U.K. orders only. N
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 £15 add 50p plus
VAT. Recommended: optional insurance against postal

ADD 124% VAT

higher expont postage rates.

{or current rate if changed).
Must be added to full total of

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-

mishaps, add 50p for cover up to £50, £1-00 for £100 goods, discount, post & national Money Order or through an English Bank. To
cover, etc. pro-rata. handling, on alt U.K. orders. obtain list — Europe send 20p. other countries send
B. Eire, C.1.. B.F.P.0. and other countries are subject to Does not apply to Exports. 50p.

PHONOSONICS - DEPT.

PE72 - 22 HIGH STREET - SIDCUP - KENT DA14 6EH

TERMS: C.W.0., MAIL OROER OR COLLECTION
BY APPOINTMENT (TEL 01-302 6184}
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AND OTHER PROJECTS

PHOTOGRAPHS in this advertisement
show two ol our unlts 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 smatl
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 Ided plastic keybx ilabl

All octaves are C to C. the keys are

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

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

£25-50
£32.25
£39-75

Contact Assemblies {gold-clad wire) for use with the above KBDS {1 for each notei:

Type GJ: Single-pole change-over

Type GA: 1 pair of contacts, normally open

Type GB: 2 pairs of contacts, each pair normally open
Type GC: 3 pairs of contacts, each pair normally open
Type GE: 4 pairs of contacts, each pair normally open
Type GH: 5 pairs of contacts, each pair normatly open
Type 4PS: 3 pairs of plus singie-pole ch; ver

each 254p
each 24p

each 284p
each 374p
each 484p
each 584p
each 57p

Printed Circuit Boards for use with most contacts (thus eliminating much interwiring} are

avallabla. Details in our lists.

P.E. TUNING FORK (P E Nov 75)
Produces 84 it tones. A
LED monitor clearly displays all beal nole adjustments. Ideal
tor tuning acoustic or electronic musical instruments.
Main component set {incl. PCB)
Power supply set (incl. PCB)

£14.93
£6-28

SYNTHESISER TUNING INDICATOR (P.E. Jul

A simple 4-octave frequengy comparator or usr with
synthesisers and other insiruments where the full versatlity
of the P.E. Tuning Fork is not required.

Component and PCB (but excl sw.) £7-45

CONSTANT OISPLAY FREQUENCY METER (PE AUG 78)

A 5-digit frequency counter for 1Hz 1o 99999Hz with a 1Hz
sampling rate. Readout does not count visibly or flicker due to
display blanking.

Component set

Printed circuit board

*This kit & PCB are at 8% VAT {all others are 124%)

£24.05°
£3.03°

TAPE NOISE LIMITER

Very etfective circuit for reducing the hiss found in most tape

recordings. Alt kits include PCBs
Standard tolerance set of components £2.96
Superior tolerance set of components £3.76
Regulated power supply (will drive 2 sets) £4.69

DYNAMIC RANGE LIMITER (P.E. Apr. 77)
Automatically controls sound output to within a preset
level.

Component set (Incl. PCB) £4.58

DISCOSTROBE (P.E. Nov. 76}

4-channel light-show controller giving a choice of sequential,
random, or full strobe mode of operation.
8aslc component set
Printed circuit board

£18-19
€345

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

Multi-function circuits that, with the use of other extemal
equipment, can serve as lie-detector, alphaphone, cardiophone
etc.
Pre-Amp Module Components set (incl. PC8)
Basic Output Circuits—combined component set
with PC8s, for alphaphone, cardiophone, frequency
meter and visual feed-back lampdriver circuits. £6.69
Audio Amplifier Module Type PC7 £7.75

£3-95

SOUND BENDER (P.E. May 74)

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

SOPHISTICATED POWER SUPPLIES
A wide range of highly stabilised low noise power supply kits
1s avatlable—details (n our hists.

NEW
PCB
SERVICE

PCBS FOR ALL NEw
PE & EE. PROJECTS
FOR WHICH PCB LAY-
OUTS HAVE BEEN
PUBLISHED AND FOR
WHICH FULL COPY-
RIGHT CLEARANCE 1S

AVAILABLE.

LIMITED QUANTITIES
ONLY FOR AN EXPER!-
WENTAL PERIOD.

LET US KNOW YOUR
NEEDS AND WE WILL
ADVISE YOU -OF
AVAILABILITY ANO
PRICES.

INTEGRATED CIRCUITS

301 8-pin DIL 48p
318 8- pln DIL 220p
320-15 196p
324 M—pm DIL 87p
341-15 --- 87p
709 B pin DIL 48p
723 T05 87p
723 14-pin DIL 51p
726 105 1005p
741 8-pin DIL 24p

748 _ 8-pin DiL 57p
4007 14 -pin DIL 17§p

1
4136 14-pin DIL 126p
AM2833 B-pin DIL 360p
AY10212 16 pinDIL617p
AY16721/6 18
CA3046 14-pin DiL 71p
CA3080 8-pinDIL 63p
CA3084 14-pin DIL209p
FX209 16-pin D|L729p
tM323 - 562p
2 16-pin DILSBOp
MC3340 8-pin DIL 150p
MCM6E810 24 pin DIL670p
scaaozn 14-pin DIL262p
TK! .- 596p
TDA‘IOZZ 16-pin DIL582p
XR2207 14-pin DIL420p
ZN425E  16-pin DIL37?S5p

TRANSISTORS

TWIN BANK s LIGHT

tlesslamps) ENGTH

mtmcnesUN”
‘S ¥ .t

S

W

weatead
\‘Cvomplele withthree

£21
100 wancolou;d';:rr:\‘vv £

that tiash

random E S Fitting
SoundtoLight .., —
MASTERUNIT 5 | TYPE Aspyy

CHANNEL | 'esstampy

INCLUPWG C BN £L
OVTRYT L ung A

FAINS (wF SocxEl

TYPE B 3BANKUNIT

{Less Lamps)

BC Fitting ang ES Firg

£255 ea. i

TWIN BANK 12 Hﬁﬂ
§RETR o
ATOVD

(iess lamps)

£20-35 <.

or diustrated lea

B C Fitting
and E S Fitting

£8.80 <.

100 WATT SPOT L AMPS
RED,YELLOW.GREEN] 3 lames

BLUE. 65mch| £4.95
CLEAR £1 B.C. or E.S Fitting BC Flmng
and E S Fitting

ALBEN ENGINEERING CO.LTD,
DEPT re THE CRESCENT. WORSTHORNE.
BURNLEY. LANCS. Tel-Burnley 20940

& prece In

PRICES ARE CORRECT AT TIME OF PRESS.
E. 8 0. E. OELIVERY SUBJECT TO AVAILABILITY.

PHONOSONICS
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Become . _

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.

Brachure, without obligation to:

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL,

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

PEK 2/79

ADDRESS
U S O 0 O 00 [RS8 A N A R Y O D N Y 0 1 s o S ) A 0w

-------_----------1

{Block caps please) J
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74 SERIES TTL IC’S ST OFF
Type Price l‘m:o Type Price | Type Price t Type Pric /AL Ee!
7440 £0.07 74?’ 0.21 7472 £0.19 | 74107 £0 65
7830 L0907 [ 7438 £o3al7473 £a22 |7ait0 £oas |vaiss €952 Ne mlﬁigo 1AM aogven Tos % D Leror
7402 £0.09°7430 €008 7474 £032 | 74111 £038 |7a167 €200| NoTHYINSC 3 Amp “S0veh 1964  28m EEEREOUCTORPIS
7404 €0.09 | 7433 €0.28 | 7476 £0.22 T4l 19 E‘HS ;ﬁ;g to0 Nor ¥E¥32’3% Hazelzooest TocAT e R R s
Ja0e 500317437 €020|7480 €£0.40 | 74121 £0.22|74178 to_ No_ LN 3Amp 400volt TO64 40p type of device. The devices themselves are normally
Ja0e £0.22 | 7338 £0.20 |7481 €080 | 72122 Ehas 74128 tggg Ng. THYg://ggo g:mp 50volt TO66 25p unmarked.
207 0327 |7ad0 oo |74s2 £0.8% | 74123 €038 (74150 £o.s0| Mo THYSAISOO § Amb 300ven TOBE  50p Mo LGS0 $00IGermCoi0 bonded dictes
. z . 74 i 1 » i
1409 €012 | 7442 £0.38 | 7483 €0.82 74‘:3? ggzgg ;2:2; gaég No.C106/4 6 Amp 400volt TO0220 42p NEn3n 15h‘l;e60A47P ! ' 40p
7410 £0.09 | 7443 £0.68 (7485 £0.66 | 741456 £0.54 [74184 £1.00 : ! e
7411 £0.15 | 7443 £0.68 | 7486 £0.22 | 74150 £0.65 |74190 £0.68 e ‘B
B e R 0 | | B e No.16132 100 200mA Sil. diodes like
7413 £0.22 | 7426 £0.60 | 7490 £0.30 | 74153 £0.45 {74192 £0.65 LU ol S 2
7414 €045 | 7447 £0.45 |7491 £0.60 | 74154 £0.80 {74193 £0.60| S84 8 Amp 400 volt TO220 80P No. 16133 150 75mA Sil. Fast switching
e Eeldl Bl el ORVAESE e, =
et e e o 750 e || Al Egg ;z:gg Eggg No. 16134 50 750mA .Si" 1op hat Rects. 40p
7421 £0.19 | 7452 €0.09 | 7495 £0.45 | 74160 £0.55 |74197 f0.58 L NGB e ot pasdae Do o=
7422 £0.15 | 7453 £0.09 | 7496 €0.48 | 74161 £0.60 [74198 £1.00 ITT. V413 equt 12p No. 16136 50 400mw Zeners D.0.7 case  40p
7423 £0.20 | 7454 £0.09 { 74100 £0.80 | 74162 £0.60 74199 £1.00 8R100 D32 each 12p No. 16137 30 NPN Plastic trans. like
7425 €018 7460 £0.09 | 74104 £0.35 | 74163 €0.60 |74279 £1.00 e T 40p°
. £0.24 | 74105 £0.35 [ 74164 £0.65 CAPACITOR PAKS No. 16138 30 PNP Plastic trans. like
: 16201 18 Electrolytics 4.7uF - 10uF 8C177/8 40p*
CM O R 16202 18 Electrolytics 104F - 100uF No. 16139 25 NPN trans. like 2N697/
SI.C. s 16203 18 Electrolytics 1004F - 680yF 2N1711T039 40p
T - R ) . All 3 ot SPECIAL PRICE of £1.20° No.16140 26 PNP trans. like 2N2905 TO39 40p
cHho00 €042 CHao7 to:‘gg EB‘;:)EH :1“;8 EVD‘Zf)ss c’f'&‘; 16160 24 Ceramic Caps 22pF — 82pF No. 16141 30 NPNuans.. I1h2N?OG TO18 40p
CD4a001 £013 CD4018 £0.70 Chioas ‘£330 CEpeose o 16161 24 Ceramic Caps 100pF — 390pF No. 16143 30 NPN Plastic trans. like 2N3906 40p*
CD4002 £0.13 CD4019 £0.35 CD4037 f0.78 CDA0BY £o.1e 16162 24 Ceramic Caps 470pF - 3300 No. 16144 30 PNP Plastic trans like 2N3905 40p*®
gg:ggg gg-‘:g gg:ggq Eg.gg CD4040 .£0.78 CD4070 £0.15 16163 21 Ceramic Caps 4700pF - 0.047F Nellisnis iy 30lENElGasanslikel0 C71 iy
R e oo B L B I Qg e
0. CD4023 £0.13  CD4043 £0.78 CD4081 i
CD4010 £0.42 CD4024 £055 CDa0as £0.78 Cbaosz €018 RESISTOR PAKS
CDd011 £0.13  CD4025 €043 (D405 £1.15 CD4510 €080 Order No.
12 €014 (CD4026 £1.00 CD4046 £0.95 CD4511 £0.80 16213 I.C. SOCKET PAKS
C0s013 €035 codoz7 £04s  CDaoal €075 CDasle £0.85 ; sg R 28%’ S 920/ne) No.566  11x 8pin DIL Sockets £1.00
3 X Pt - = i s 1
Souots £070  Cpaozs €075 A e R 16215 60}W. 10K - 82K NoSea 9% 165mDIL Sockers £1.00
. D4030 £0.40 CD4054 £0.95 16216 603W. 100K - 820K No. 569 4 x 24 pin DIL Sockets €1.00
All 4 ot SPECIAL PRICE of £1.60° No. 570 3 x 28 pin DIL Sockets £1.00
16217 404W. 100 ohm -~ 820 ohm
BOOKS BY BABANI 16218 403w W - 82K MAMMOTH I.C. PAK
The following books are offered at 10% off their normal price. PO SO R0 Approx. 200 pieces Assorted fall-out integrated
16220 404wW. 100K - 820K circults, including Logic 74 series, Linear, Audio and
Normal Sale Al 4 at SPECIAL PRICE of £1.60° unmarkedM ac;‘uvlo?:e?\ﬁg docfBR s com:
8p2 Handbook of Radio, TV & Industrial Transmitting g s VOLTAGE Do 6223 £1.00
BPG Euba & Val&vBMEqulvalenls £0.60 £0.54 ! REGULATORS
ngineers achinists Reference Tables . .
BP7 Radio & Electronic Colour Codes & Data Eg?g ggig Positive MATCHED PAIRS OF
BP10 Mo(!em Crystal & Transistor Set Circuits for No. MVR7805 wA7805 10220 554 PNP GERMANIUM
Beginnars £0.35 £0.32 No. MVR7812 wA7812 70220 55;1
BP14  Second Book of Transistor Equivalents & No. MVR7815 ~ pA7815 10220 b MED. POWER TRANS
Substitutes £110  £0.99 No MVR7818  WA7818 10220 s 2
BP1S Conlruclors ‘Manual of Electronic Circuits for the : No. MVR7824  pA7824 70220 £ = 750N
€050 £0.45 - VeESRvch whe
BP22 79 Elecuonlc Novelty Circuits €0.75 £0.68 Negative S0 30 60  30-100  35p per pair
BP23 First Book of Practical Electronic Projects €0.75 £0.68 No. MVR7905 HA7905 10220 75p NKT302 40 60  50-150 35p per pair
8P24 52 Projects Using IC741 for equivalents) f078 €08 No.MVR7912  pA7912  T0220 75p NKT303 20 30 30.100  25p per pai
BP26  Radio Antenna Handbook for Long Distance i No.MVR7915  pA7915  T0220 75p NKT304 ] Dl
Reception and Transmission £0.85 £0.77 No. MVR7918 uA7918 10220 75p 0 2 S LECEY 23pipelnall
8P27 GI?}“E C'.‘ag°f zgfﬁo Electronic Semi-conductor . : No. MVR7924 WA7924 T0220 75p
and Logic Symbols
BP29 "\,/\ai,or olid State Audio Hi-Fi Construction i uA723CT099 72723 l4fln Dil  38p From U S.A. by
rojects LM309K TO3 £1.2
BP32 :‘;wt‘o Build Your Own Metal & Treasure foss eod . DI N DY
cators ]
8P34 Practical Repair & Renovation of Colour TV's gggg Eg;; SWITCHES SCR EW CAS E D
BP35 . Handbookof IC Audio Preamplifier & Power . No. 16178 5 x Mains Slide Switches 40p°
Amplitier Construction €095 £0.86 No. 517 5 x Miniature Stide Switches 40p® LOW NOISE
BP36 50 Circults Using Germanium, Silicon & Zener ’ No.518 4 x Standard Slide Switches 40p* CASSETT
Diodes £0.76 £0.68 No.S19 4 x Miniature Push to Make ES C90
BP37 50 Projects Using Relays SCR's and Triacs £1.10 £0.99 single hole mountin 40p°
BP39 5O (FET) Field EHect Transistor Projects €125 £1.13 No.$20 3 x Miniature Push to Break
BP43  How to make Walkie-Talkie £125 £1.13 single hole mountin 40p° orderno.553 10 for £3.50°
BP44 IC 555 Timer Projects €145  £1.31 No. S21 Push button Switch Pal
BP47  Mobile Discoteque Handbook €135 £1.22 4 x Assorted types multi HEAD-CLEANING
g:‘:go Egﬁ‘ﬁ" Eleclrt:jn(i:c Projects €135 £1.91 bank and singles CASSETTE 4
esign an t i - =
Ehleo éF-RF Rgactancet}?gésg::gyng.:auﬁ:, £0.75 £0.68 Latching and non-Latching  £1.00 E 5p each
oNstructors >
8P202 Handbook of integrated Circuits {ICs} £ s O N AUD'°~ LEADS
Equivalents and Substitutes £0.75 £0.68 e AUDIO AMPLIFIER
BP205  First Book of Hi-Fi Loudspeaker Enclosures £0.75 £0.88 127  Audi
S,’:%}i i'eg!'oemchc"?mts {?r CTRT T £0gs EEs ugi: u;ad 5 pin DIN plug to 4 phono p— RETURN OF THE AL20A
udio Enthusiasts dbook . A q P
BR31S eal st ;nGe:'o'o' L s £0.85 £0.77 129 Audlo%ead S pin plug ta 5 pin DIN plug - By popular demand — this useful 5 watt RMS Power
s o Mirror Image 70p* Am lifier is offered at the re-introductory price of
BP216 Electronic Gadgets and Games €085 £0.77 130 B metre lead 2 pin DIN plug 10 2 pin DIN e et ADCEo S
BP217  Solid State Power Supply Handbook €0.85 £0.77 inline socket Asp
BP219  Solid State Novelty Projects €085 £0.77 ’
8P220  Build Your Own Solid State Hi-Fi and Audio : ETCH RESIST PENS
\ccessories
g;g%g ggllg State ?Jhon \/I\éa\ée ;EC&IV&TS for Beginners Eggg gg;’u’; AU D I o PLU G A N D g e j£09 BOgiosch
rojects Using a3130 £0.95 £0.86
BP224 50 CMOS IC Projects :
BP225 A Practical Introduction to Digital IC's gggg Eggg SOCKET PA Ks UNIJUNCTION TRANSISTORS
BP226 How to Bulld Advanced Short Wave Receivers €120 £1.08 g'd“ e UT46  TIS43 20p
x 3.5 mm Plastic Jack Pl v
- S2 5x 2.6 mm Piasr:c J:gk glﬁg: :gp: FET's
VPS30 . $3 4 x5 Plastic Jack Plugs 500° 2N3819 15p 2N5458 18p
ape x Stereo Jack Plugs 30p*
Variable Regulated Stabilised $ hrgemiace DINY Plugs Sop- 2 AMP. BRIDGE RECTIFIERS
x n i
Power Supply Module 23 B Phona Plagy poaeie % Sl Metal Stud Mounting
S8 5 x 3.5 mm Chassis Sockets({Switched} zsp- N0 588 SOVRNKRE00S) 200
Incorporating a short circuit protection and current limiting: S9 5 x 2,5 mm Chassis SockalsiSw:lchadl 25"' No.546 100V (KBS O1) 30p
Voltage Regulauon 2-30V S11 2 x Stereo Jack Sockets with inst % No. 547 200V (KBS 02) 34
Regulated Current 0-2A leafiet for H/Phone connec:-:nmc‘lonSOp' 1 -
AC Input Maximum 26V $12  5x5 Pin 180°DIN Chassis Sockets  40p® SILICON BRIDGE RECTS
g'»:"ﬂ'?":‘?s'c'fi"&?{ batteries and thus saves £'s-can be used time and time again $13  8x2 Pin DIN Chassis Sockets 50p° S99 Mixed Pak 2 - § Am| y
S14  6x Single Phono Sockets 40p* 50-600v. All coded. 4 for  £1.00°
ERAND NEW :
ITT 923 Sificon Diodes 200mA 200v. P.C. BOARD P.C. BOARD SISMl -"&%‘.’»ﬁ%f?gz?és
;88 gz B g ggg Single- -Sided Fibre Glass Board $110 Mixed iiur'\dle. P.C.B., Fibre- -No.541 25 Like IN4CO1 {1A 50V} 60p
o 127x 34" approx. 2 pcs £0.60 glass/paper, single and -No.S42 20 Like IN4002 {1A/100V) 80p
100000 ~ £130.00 5143 double-sided. Fantastic value  75p No. $43 18 Like IN40O3 {1A/200V} 80p
No.S44 15 Uke INA00O4 {1A/400V) 80p
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Crystal Ear Pieces
m/AL O} FEB $126 Less plug £0.20¢
-
Plugs for above
No. 16106 2.5 plastic £0.09°
COMPONENT PAKS No. 1697 3.6 plastic £0.11°
15" 8 o o 40p [ Mono Crystarca R
pieces Assorted Ferrite rods Op ono Crystal Cartri BRA — Ti
16169 2 pieces Tuning gangs MW/LW 40p | S127 GP91/1SC Sggmal Offer £1.00° NOM B, FULLY GUARANTEED
16170 50 metres Single strand wire
18171 103532223;75,&&5 :gg Nickel Cadnium Rechargeable i i , X
16172 3 Micro switches a0p | Batteries 1.25v Type Prica | Type Price Type Price | Type Price  Typ Price
16176 20 Assorted electrolytics $128 35000 Cell size=U2 £2.50 AC107 25p |BC177 12p- BF194 *9p | TIP32 34p 2N161 15p
Tt aop | 5129 900C Celi size=3U11 £0.90 | AC126 14p |BC178 12p BF135 *9p (TIP328 3sp 2N1711  15p
16177 AIpaERYARR et Hardware AC127 16p [ BC179 12p BF196  *12p|TIP32C 36p 2N1893  28p
T o It 40p [ 5130 Complate kit of parts o AC128 16p | BC182 9 [BF197  <12p|TiP41A  34p 2N221 15p
16179 20 Assorted tag strips and panels 40p build nickel cadnium charger  £3.50 AC128K 24p | BC182L “9p | BF200 g;p TIP41B Sgp 2N2218A 18p
16180 15 Assorted controf knobs a0p AC176 16p ' BC183 9p | BFX29 p'TIPAIC  36p 2N2219  15p
16184 15 Assorted Fuses 100mA-5 amp 40p AC176K  24p BC183L  °9p|8FX84 18p TIP42A  36p 2N2219A 18p
16188 604 W resistors mixed values 40p Super Save Pak AC187 16p | BC184 *9p | BFY50 12p TIP42B 37p 2N2221 15p
16187 I OhinetrasEtar et wire $12 6x741P £1.00 AC187K  26p | 8C184L  *9p | 8FY51 12p TIP42 38p 2N2221A 16p
Sportedliglours son | S125 = €00 | Q%K on[RCainL caop oo 1ZPITEA3S a3 3Nasea dep
$100 120 } watt resistors. Pre-formed i MPSAD5  *22, P P
1978 Prod. Our mix 60p* AD161 c21 :10 Lep 21X 6p 2N2369 10p
| 10p |MPSADE  *22p 77X *6p 2N2904 4
s101 12? g?;ggsmg‘% 5;7;2’5'"‘“- Eone S$138 Surplus/End of Manufacturers Line/ AE¥3M9P gg: Bg::u 018', MPSA55 *22p Hm:gg 07: 2N2384A }5:
$102 P A P Pre-amp, with Base, Treble, Volume AF239 30p | 8C214L  *10p | MPSAS8  *22p ZTX300 *Ip 2N2905 14p
Range 100 chms — 1.8 meg, £2.00° Control & circuit diagvam supplied. 8C107 6p | 8C251 *10p1 gcaa 12p ZTX301 *Jp 2N2905A 15p
5103 220 § watt resistors. ONCE ONLY OFFER €1.25* | BC108 ép [8CY70 12e} ocas 12p X302 e gzzgoeA 12
S104 50 Tt s = Voo €007 o138 «10p |acvrz iz Bl e 301 +10m IN2907 126
- . i 8C147 “8p |8D115 “40p ZTX502 *12p 2N2907A 13p
10 — 100 ohms 60p* | S137 20 Assa_)ned Slider . BC148 ’8: BD131 “35p 0C75 10p 5\ 606 100 2N2926G *Bp
$105 40‘L¢27w ?Srgséwan reslstors. ok Knobs — Chrome/Black £1.00 BC149 -8p 80132 “37p ocs1 14p 2N697 10p 2N2926Y *7p
- ohms D
A 4 P BC154 *t6p |BF116 17p [TIP29A 35p 2N706 7p. 2N3053 12p
pies % #”;,‘.?3.,':,‘.":,;’:;:2;:"“°" % 8C157 *op |8F167  19p[TIP29B  36p 2N706A  8p 2N3055  35p
0.22 — 100mF Our mix £1.000 | S131 2 : IZv Relays plastic At 8C158 .gp 3:1;3 ggp Tlpggc ggp gnggz 12‘, %:g;gg :;p
’ g 8C159 *9p 0 p| TIP30A 3 P (3
s108 Highgaiity ;{:g:vrg‘r:; 'I%'_“s‘av S132 2 24v Relays plastic 8C169C  *10p |BF181 25p|TIP30B  37p 2N1303  15p 2N3704  *6p
(i A £1.00° case_ £0.60° | 8Ct70 *6p |8F182 25p [ TIP30C 38Bp 2N1304 15p 2N3903 °11p
16204 €280 Pak. Cumams 50 metal i $133 1 switch bank 5 way 8C171 *6p |8F183 25p{TIP31A 32p 2N1307 18p 2N3904 *11p
foil caps £€1,00° gelsleg ot £0.75° | 8C172 *6p |BF184 26p{TIP318  33p 2N1308 ° 22p 2N3905 °11p
. S134 ‘201 Ma nmis':iilable oo 8C173 *7p '8F185 25p(TIP31C 2N1309  22p 2N3906 *11p
r reed switches .
POTENTIOM ETERS $135 .1 Veroboard pak 2
pcs 45 sq.ins. approx. £0.80
Slider 40mm TRAVEL $136 .15 Veroboard pak 2
Order No. e I;GO;Q |rrés aEpl £1.10 DIODES
‘eroboard pal 4 . P A
;211‘91 g x 470 Ohm LLII'ZJ SS:’r‘\gIOe :gp: pes 30 sq. ins appx, £0.50 Type Price Type Price  Type Price Type Price Type Price
825 6x 5 K LN &i chy 40". 16200 15 Veroboard pak AA119 5p 8AX16/ 8Yz16 30p QA85 Tp 1544 3p
16193 6x22K LN Single 40p° P ST 3 G goso | GATL3 o 04202 % e aan oA% 5 wsao 10
16195 6x47K LOG Single 40p: BA1156 Sp BY100 15p 8YZ19 28: 0A95 7: IN5401 11:
;3;94 gx?7 K LIN Single 40p. TOOLS BA144 Sp BY127 “10p IN5402 12p
x 100K LIN Single 40p' No. 2011 5%wire cutters £1.55 8A148 10p BYZ10 32p 0A47 Sp IN34 Sp IN5404 13p
$28 6x 100K LOG Single 40p*® | NO. Luvire cuttgr J BA173 10p BYZ11 32p 0A70 5p IN60 8 IN5406 16
3 P P P
329 6x500K  LOGSingle a0 No. 2012 5% long wire plyer €145 1 gax BYZ12 32p 0A79 7p ING14 4p IN5407  17p
x ngle P s 0A20 5p BY213 30p 0A81 Tp IN4148 4p IN5408 19p
Slider 60mm TRAVEL SUPER DUPER COMPONENT BOX
830 6x2.5K LOG Single 40p*| Min. 3ibs in 'wee;ght c?(l:'nséstlng of a fam:snc
. assonmem Ol QC(YOF\ umponems — Pots,
ggz :: ?(;(0 K tgg g::: :g:;. R Cundm sers, itche elays, 8oard LI N E A R I _c_ 's
$37  4x1.3MEG LOG Dual davel 3 wire, . Etc., etc.,
$94 6x220K LIN Single P_ | *This is a large box and is sent separate to your | TBABOO £0.75* UATIN £€0.25° UA748 £0.28¢
R25/CLYIO0RGEIE0 Sidle 29p%| order* €2.50 including p & p. TBAB10 €0.85° UA703 €0.20° 72558 £0.45¢
X500 ingle P] s140 TBAB20 €0.65° 741P €0.18¢ MC1310P £1.25°
S38 Mixed stider pots—various values LM380 £0.80° 72741 e 76115 £1.25°
and sizes—our mix only £1.00* M381 ‘250 £0.20 &
el - L e e &2
. . 80°
$141 0235 240v primary, 0-56v at 2 amps UR709 £0.20  748P £0.28°
WIREWOUND secondary. £4.50° + £1.00 p&p.
S90 Wirewound Pots. Linear 1 Watt $142 0349 240v primary, 0-20v a1 2Amp
rating. Mixed useful values. 5 for £1.00°| secondary. £3.50° + £0.86 p&p. ZN 414 RADIO CHIP 75°
CARBON TYPES COMPLETE AUDIO OPTOELECTRONICS
fso1 Car Radio type. Dual Switched Pot AMPLIFIER KITS: = 0 sy aaln s
#.C. mounting STA15 15 watts per channei P
el lswitched d amplifier kit No.1507 10 Assorted Colours &
255U EachiEne Consists: 2 x ALS No. 1510707 LED Display £0.70 ize £0.7
1 !”zo'a‘i";.‘n"s?mﬁ,_ £37.70incvAT |NO 1311747 LEDDisplay Sfyaem|| Noiaha2) nox.125/Rec o
DUAL POTS P.C. MOUNTING 2xcoupling capacitors  +-86ppop | 0 1912727 DualLED Display R R i
8mm Shatt STA25 25 etiskenchonael No. 1583; 125 125 Stor 28.}2
592 4x 100K Lin £1.00° amplifier kit. Consists: LED No. 15 o 5 for b
2xAL60-1xPA10I
6173 12 Roary Pog Assorted s 1xSPM120/4 Ne, 2'5?2'25 Snomt Red £0.09 | No.5139 Infra Red Emitter
16186 25 Pre-sets A=sorted Values a0p* 1x2040 Transformer Nu 1502 [125 Green €0.12 | Fairchild FPE100 £0.50
Slxreservoircap E€41.48IncVAT | o 1505 2 Grean £0.12
! Svadl G L., * ©' PSP o Tg 12 yelkin o
0. ellow g SPECIAL REDUCTIONS
! amxllﬁer kit. conslsls No.S82 Clear .2 illuminating
i : No 1514 NORP 12 each45
ZENER PAKS TSP 120 x2041 Red £0-10 | No 576 OCP71 or €1
No.SB5& SeoimxednaltgRoamwiZencrt A transformer— 1 res- No.383 5 NIXIE Tubes ITT 5870 ST £2.00
diodes 3-10V -00 ervoir capacitor £48.45inc VAT P.O. RELAYS {including Data)
R G e 2Xenteiiileapactamst L QIRTp pISTD SB5 — 2 Off Post Office relays 40p® No.S77  Neon Indicator Lamps 230V A.C.
diodes 11-33V 00| sTA50 50 watts per channel = ost Office relays 40p 0. ol ica ps
No.S57 10 mixed vatues 1W Zener amplifier kit. Consists: . State Colour {Red, Amber and
Wsts  TacBLEsR=lOVE o F04® 2XAL120.1xPA200- BATTERY HOLDERS Green.) 28p each
3 xSPM120/65 g
dlodes 11-33V £1.00 1x2041 transformer 1o take 6 x HP7's-
;I xrese{vuir capacitor t5:,2?|chAT Order No. 202 each 10p POWER SUPPLY
xcoupling capacitors + £1.10pp & p
STA125125 watts per channel STABILIZER BOARD
SILICON POWER TRANS. N.P.N. amplifier kIt. Consists: EX.OG.P.O.I MICROSWITCHES Unuscallotim gt S
97 QLR o AT AT R XA 200 rdefiio 351 dtorl5on 30V. DC. Output 20V. Complete with
with heat tab. 5 for 60p* 2x2041 transformers~ CABLE CLIPS circuit diagram.
598 2N6293 R.C.A. 36w 4 Am| 1xreservoircapacitor £72.85incVAT Order No. S81 £1.25¢
75Vceo Hfe 30-120. 5 1m £1.00° 2xcouplingcapacitors + £125pp & p | $66 - 50 2.5mm round single pin fixing ~ 30p
ORDERING I.C
Minimum postage and packing for Sale Orders £0.50 PLUS any further postage as stated as per this
Sale Advertisement I N s E RTI 0 N .
Qverseas Orders — ADD extra for Air-mail EXTRACTION
VAT TOOLS
o O S 0/N 2015 DEPT. PE2, P.O. Box 6, Ware, Herts
12}4% toitems marked ® 8% to unmarked items  NO V.AT, on 8ooks 30 ach COMPONENTS SHOP: 18 BALDOCK
SEND FOR YOUR BI-PAK CATALOGUE 65p post free. pISAC STREET, WARE HERTS.
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YOUR COVIPLETE RANGE OF ELECTRONIC
HARDWARE....

BIMIENCLOSURES

ALL METAL BIMCASES
Red, Grey or Orange 14swg
Aluminium removable top
and bottom covers. 18 swg
black mild steel chassis with
fixing support brackets.

MINI DESK BIMCONSOLES
QOrange, Blue, Black or
Grey ABS body in-
corporates 1.8mm pcb
guides, stand-off bosses
in base with 4 BIMFEET
2 supplied. Tmm Grey Aluminium
~ panel sits recessed with fixing screws

MULTI PURPOSE BIMBOXES

Orange, Blue, Black or
Grey ABS with Tmm
Grey Aluminium
recessed front cover
held by screws into
integral brass bushes.

1.8mm pcb guides incorpora-

into integral brass bushes. ted and 4 BIMFEET supplied.

BIM 1005 (161 x 96 x 58mm) £2.18
BIM 1006 {215 x 130 x 75mm} £3.05

BIM 3000
(250%167.5x68.5mm)

£14.58 BIM 4003 {85x56x28.5mm)

BIM 4004 (111x71x41.5mm)
BIM 4005 (16 1x96x52 Smm)

£71.18
£1.62
£2.19

_ ALL METAL BIMCONSOLES
~__All aluminium, 2 piece desk consoles with
~_either 152 or 302 sloping fronts, sit on
4 self-adhesive non-stip rubber feet.
Ventilation slots in base and rear C
panel for excellent cooling.

Top Panel
Off White
B Sand

Satin Black

Colour Code

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 {315])mm) £2.37
BIM 6006 {143 x 170 x 55.5 [{31.5]mm) £3.08
BIM 6007 (214 x 170 x 82.0 {31.5)mm) £4.12

15° Sioping Panel 30° Sloping Panel

BIM7151 (102x140x51([28] mm) BIM7301 (102x140x76{28] mm)
BIM7152 (165x 140x51{28] mm} BIM7302 (165x 140x76 (28] mm)
BIM7153 (165x216x51[28] mm| BIM7303 (165x 183x 10228} mm)
BIM7154 (165x211x76{33] mm) BIM 7304 (254x 140x76{28] mm)
BIM7155 (254x211x76133] mm) BIM7306 (254x 183x 102 {28) mm)
BIM7156 (254x287x76{33] mm)} BIM 7306 (254x259x102[28] mm)
BIM7157 (356x211x76{33] mm} BIM7307 (356x 183x102(28] mm)
BIM7158 (356x287x76{33) mm) BIM7308 (356x259x102{28} mm)

ABS & DIECAST BIMBOXES

6 sizes in ABS or Diecast Aluminium. ABS moulded in Orange, Blue, |

Bilack 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

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

Natural
TBA
£1.19
£1.46
£1.82
£2.28
£3.33

Hammertone
TBA
£1.46
£1.78
£2.24

Diecast
BIM5001/11
BIMS5002/12
BIM5003/13
BIM5004/14

{50x60x3 1mm)
{100x50x25mm}
(112x62x3 1mm)
{120x65x40mm)}
{150x80x50mm) BIM2005/15 £1.62 BIM5005/15 £2.84
{190x 110x60mm) BIM2006/16 £2.37 BIM5006/16 £3.94

Also available in Grey Polystyrene with no slots and self-tapping screws

BIM 2007/17 (112x61x31mm)} £1.00

N/A

B1M2002/12
BIM2003/13
BIM2004/14

£0.96
£1.13
£1.35

BiM 8005 {169x127x70{45]) mm)}
BIM 8007 {to be announced shortly)

£4.12

BIMTOOLS

12 VOLT BIMDRILLS

2 small, powerful drills easily hand held or used with
tathe/stand adaptor. Integral on/off switch and 1
- metre cable.

Mini BIMDRILL with 3 collets up t0 2.4mm dia £ 8.10
Major BIMDRILL with 4 collets up to 3mmdia £13.60

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, fuily

insulated body with spring return on/off switch £1053 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.

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

Mains Kit 2 includes Mains BIMDRILL as above, 20 assorted drills, mops,
burrs, grinding wheels and mounted points, ITmm, 2mm, 2.4mm and .125"
collets. Complete in transparent case measuring 230x130x58mm £22 .14

4
/ BIMIRONS

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 §£443

BIMDIPS %
BIMSNIPS

- I —

2\ Rapidly inserts and withdraws any
4-18 pin, .3" pitch DIL 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.

Precision made side cutters,
spring action, ground steel fine
pointed blades for intricate
work .

6% tong £3.34

o

2 all metat desoldering tools
provide high suction power

ﬁ BIMPUMPS
/} and have easily replaceable
screw-in Teflon tips. Primed and

released by thumb operation
with in-buift safety guard and
anti-recoif system.

BIMSTATION

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

. Station contains 240V /6V transformer, neon, coiled iron support
BIMPUMP Major {180mm long) and sponge iron tip, cleaning pad.
£7.99

BIMPUMP Minor { 150mm long) £6.80

New product available shortly




IMENCLOSURES (Bimboxes, Bimconsoles and Bimcases ) BIMTOOLS (Bimirons, Bimdrills, Bimsnips, Bimpumps,
limdips) BIMACCESSORIES (Bimfeet, Bimdaptors) BIMDICATORS BIMBOARDS

BIMIDICATORS

ECONOMY QUALITY LED’s

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

FULL SPECIFICATION LED’s

1125 or .2* with mounting clips and data
Red — £1.67/pack of 5, Green — £2.48/pack of 5, Yellow/Amber — £3.18/pack of 5

33 and 34 SERIES

34 /a
= € EI: @ Front viewing (30° angle) LED indicators
33

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

BiM 34 is chromium plated, uses 5Smm dia. LED and needs
8mm dia. fixing hole,

Red — £2.80/pack of 5, Green/Yellow — £3.24/pack of 5

A SERIES

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 equivatent 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 ieads.

. D SERIES
A B LES and Midget Flanged lampholder with 13mm dia. (A) and
18mm dia (B) lens. Solder tags. %" dia. hole fixing (lamps not

supplied) plus chrome bezel with A lens.
Red, Amber, Clear, Green, Opat £0.66 each

G SERIES

= -

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

05 SERIES
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(B) M(C) MP
ey

M & MP SERIES

Low voltage nickel plated brass
{M} and Potycarbonate (MP) indicators, 150mm leads, 6.4mm fixing hole Red, Amber,
Clear, Green, Opat
6.9mm dia. lens (M) 6V £0.65 each, 14V £0.68 each, 28V £0.79 each
7.5mm dia. lens (MP} 6V £0.55 each, 14V £0.59 each, 28V £0.68 each

BIM M LED SERIES

Nickel plated brass bodied LES indicator, 21mm wire
wrappable leads, 6.5mm fixing hole, 2 styles, 6 8mm dia
lens.

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

SBO 8IMLM& MM LED SERIES
‘ I Subminiature nylon bodied LED indicators with

12mm wire wrappable leads
C_D LM &MM push fit into 4.75mm & 4mm holes
| respectively. Each series has 4 lens styles in
| Red £0.67, Green £0.83, Yellow £1,00 each.

A

pamiitiit} |
>

A

Both lenses ‘D’ are square

23 26 56
BIM 23,26 & 56 LED SERIES
Black nyion bodied LED indicators. BIM 23 has 7mm
flat face, BIM 26 & 56 utilise 4 & 5mm dia LED's. Puysh
fitin 8mm hole. Red £0.46 each, Green £0.62 each, Yellow £0.77 each

... FROM

T) Midget Flanged lampholder. Lamps are available on request.

BIMACCESSORIES

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 pcbi{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

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

BIMBOARDS

COMPATIBLE
BIMBOARDS

Accept all sizes
(4-50 pin) of DIL 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
terminais for incoming power.

BOs e s =m 4

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 £ 883
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

{15 to +15Vdc @ 100mA and fixed +5Vdc @ 1A)
All O/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 I
DESIGNER 5 £66.42

All quoted prices are 1 off and include Postage, Packing and VAT, Tarms 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’

INDUSTRIAL MOULDINGS LIMITED cables & Telegrams: ‘LITZEN LONDON SE24"




SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superb solid state audio amp-
hfier. Brand new components
throughout. § silicon tran-
sistors  plus 2  power
output transistors 1n
push-pull.  Full wave
recthcation. Output
approx. 13 watts r.m.s.
into 8 ohms. Frequency
response 12Hz 30KHz
= 3db. Fully integrated
pre-amplifier stage with sep-
arate Volume. Bass boost and
Treble cut controls. Suitable for
8-15 ohm speskers. Input for ceramic or crystal “cartndge.
Sensitivity approx. 40mV for full output.Supphed resdy built and
tested. with knobs, escutcheon panel. nput and ouigwul plugs.
Overall size 3in high = 6in wide = 7§in deep. AC 200/2

PRICE £16-00 P. & P. £1-20.

HARVERSONIC MODEL P.A.
TWO ZERO

An advanced solid state general
purpose mono amplhifier suitabie
for Public Address system. Disco.
Gurtar, Gram., etc. Features 3
mdw-dually controlled inputs (each
input has a separate 2 stage pre-amp.). Input 1, 15mV into 47k.
Input 2. 15mV into 47k {suitable for use with mic. or guitar etc.).
Input 3 200mV into 1 meg. suitable for gram. tuner, or tape etc.
Full mixing facihhes with tull range bass & trevle contrals. All
nputs plug into standard jack sockets on tront panel. Output
socket on rear of chassis for an 8 ohm or 16 ohm speaker.
Output in excess of 20 watlts A.M.S Very attractively finished
purpose buit cabinet made from black vinyl covered steel. with a
brushed anodised alumynium front escutcheon For ac mams
operation 200:240 voits. Size appfox. 12;in wide = 5in high =
770 desp.
Special introductory price £28-00 - £2-50 carrnage and
acking.

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER

200,240V Mains  operated
Solid State F.M. A.M. Stereo

Tuner. Covering MW A M
540-1605KHz  V H.F F M.
88-108MHz.

Butlt-in Ferrite rod aerial for
M.W. Fult AFC and AGC on
A.M and F.M Stereo Beacon
Lamp Indicator Buit in Pre-
amps with varable output
voltage adjustable by pre-set
control. Max o/p Voltage 600mV R.M.S. into 20K Simulated Teak
finish catinet. Will maich almost any amphfier. Size 8;in wide »
4n high » 94in deep approx.

Limited number only at £28-00 - €1-50 P. & P
10/14 WATT HI- FI AMPLIFIER KIT

A ﬂnlshed n plifier with an output of 14 watts
'rom 2 ELBds in push-| puII Super reproduction of both music
and speech, with negligible hum. Separate inputs for mike and
gram allow records and announcements to follow each other.
ully shrouded section wound outputl transformer to match
3-150 speaker and 2 independent volume controls, and

HARVERSONIC SUPERSOUND
10 + 10 STEREQ AMPLIFIER KIT

A really first-class Hi-F1 Stereo Amplifier Kit Uses 14 transistors
including Sihcon Transistors 1 the first five stages on each
channel resulting n even lower noise level with \mproved
sensitivity Integral pre-amp with Bass. Treble and two Volume
controls. Suitable for use with Ceramic or Crystal cartridges Very
simple to modify to suit magnetic cartndge—nstructions mcluded
Output stage for any speakers from 8 to 15 onms. Compact design.
all parts supplied including drilled metalwork, high gualty ready
dnlled printed circuit board with component wdentitication clearly
marked, smart brushed anodised alumimum front panel with
matching knobs. wire. solder. nuis. Dolts—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
RA.M.S. per channel into 5 ohms Freguency response +3dB
12-30,000Mz. Sensitivity befter than B0mV into 1 M1 Full power
bandwidth +30B 12-15,000Hz Bass boost approx to =12d8
Treble cut approx to - 16dB Negative feedback 18dB over man
amp. Power requirements 35V at 1A,

Overall size 12in wide x 8in deep x 2 }in high.

Fully detailed 7 page construction manual and parts hst free with
it or send 25p plus large SAE

AMPLIFIER KIT £14.50 P. & P. 80p

bass and treble controls are provided giving good lift and cut.
Valve line-up. 2 ELB4s, ECCB3, EF86 and EZ80 rectifier. Simpie
instruction booklet 25p + S.AE. {Free with partsl. All parts sold
separately. ONLY £15-50 P. & P. £1 40. Also available ready
built and tested £20-00 P. & P.£1-4

STEREO MAGNETIC PRE-AMP Sens. 3mV in for 100mV oul._.

16 to 35V neg. earth. Equ. +1dB from 20Hz to 20KHz. Input
impedance 47K. Size 1§In x 2}in x 5§in H. £2.60 + 20p. P & P.

(Mag| Input co 33p extra) |
POWER PACK KIT £6-00 P. & P. 95p
CABINET £6-00 P. & P. 95p

SPECIAL OFFER—only £25-00 f all 3 itams
ordered at one time plus F1-25 P.&P.

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

Mullard LP1159 RF-IF module 470 kHz £2-25 + P. & P. 20p. Fult

specification and connection details supplied.

Pye VHF fM Tuner Head covering 8; 108 MHz 10-7 MHz L.F.

output. 7-8V + earth. Supplled pre-aligned, with full circuit

diﬁvam with precision-geared F.M. gansg and 323PF + 323PF
Tuning gang only fg 15+ P. & P, 35p.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Slze 'Il in x 14}in x 14in deep. Welght 1902. Power handting
20W {4 peak). Impedance 8 ohm only. Response
40Hz-. ZOKHz Can be mounted on ceilings. walls, doors, under
tables, etc. and used with or without baffle. Send S.A.E. for full
details. Only £8-40 each + P. & P. (one 90p, two £1-10). Now
available in either 8in round version or 43 x 83in rectangular. 10
watts R.M.S. 60Hz-20kHZ £5-25 + P. &’i’ {one 65p, two 75p.).

SPECIAL OFFER
Slightly shop soiled radios by weli-known manufacturer for AC
Mains or battery use. MW and FM bands. Dynamic M/coil
speakers, relescoplc aenal and Internal ferrite aerial. Earplece
socket for personal Finished in

HARVERSONIC STEREO 44

A solid state stereo amplifier chass's. with an output of 34 watts
per channel 1nto 8 ohm speakers. Using the latest high technology
wntegrated circuit amplifiers with built in short term thermal
overload pri All s including rectifier smoothing
capacitor. fuse. 1one control, volume controls, 2 pin din speaker
sockels and 5 pin din tape rec play socket are mounied on the
printed circuit panel. Size approx. 9gin = 24in ¢ Yin max. depth
Supphed brand new and tested. with knobs. brushed anodised
aluminium 2 way escutchecn (to allow the amplifier to be mounted

{eatherette.

Size 7"H x 94"W x 4"D aggrox. Fullé guaranleed
Bargaln price of only £10-00 + £1.3

MODEL FL4

Few only similar to sbove, but battery operation only. Twin
speakers, Four wave bands, MW, FM and two VHF bands for
reception of aircraft and some public services. ONLY £9-50 +
£1-30 p&op.

MODEL MULTI 5

Specification as Model FL4 but with addmonal SW band.

Twin speakers. ONLY £11.00 + £1-30 p&p.

hori y or vertically} at only £10-00 + 50p P & P. Mains
transformer with an output of 17V ac. at gOOmA can be
suppiied at £2-00 + 40p P. & P. If required. Full connection details
supplied.

STEREO DECODER r

SIZE 2" - 3" . §" ready builtl. Pre-aligned and tested for 9- 16V neg.
earth operation. Can be fitted to aimost any FM VHF radio or tuner.
Stereo beacon hght can be fitted If required. Full detalls and
nstrugtions (inclusive of hints and tips) suppnad £6.00 plus 20p
P. & P. Stereo beacon iight 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

A few trom South

Tube Statron

SURPLUS CO.

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

(Please write clearly)

LTD.

PLEASE NOYE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

START THENEW YEARWELL)
by treating yourself to this
famous
Components
Catalogue |

PIEZO MORNS

HOME RADIO IComponents) LTD 234-240 London Road Mitcham Surrey CR4 34D

Please write your Name and Address in block capitals
NAME _

|
' ADDRESS __
|

HOME RADIO (Components)

POST THIS COUPON
with cheque or P.O. for £1-25

)

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 below now.

r-------—-—---‘

LTD Dept
234-240 London Road. Mitcham. Surrey CR4 3HD

FANTASTIC SPECIAL OFFERI
T0 READERS OF THIS PUB-
LICATION

Tweeters for your disco. PA

44

PE Regd No.
912966 London

NO DISCO SYSTEM IS

COMPLETE WITHOULT...

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 (P&P 35p each)

2\ PROJECTORS
SQUIRE MULTIFECT 150

— including rotator and effects
wheel. A truly versatile projector
which uses a powertu! 150W
Tungsten bulb, all effects
attachments simply slot in ready for use.

A BARGAIN AT £40.50 (pep £ 1.00)
PLUS MANY DISCO ACCESSORIES

All Roger Squire's shops have a

service department which carries large
stocks of DISCO SPARES & ACCESSORIES.
For example Fane and H M Disco Speakers
12" and 16" BSR and Garrard decks

at discount prices.

Personal callers: ROGER SQUIRE'S DISCO CENTRES

LONDON: 175 Junction Road, Tufnell Park N19 500 01-272 7474
BRISTOL: 125 Church Road, Redfield, Bristol BSS 9JR 0272 -550550
MANCHESTER: 251 Deansgate M3 4EN 061-831 7676
GLASGOW: 1 Queen Margaret Road off Queen Margaret Drive, Kelvinside, Glasgow, G20 6DP

CITRONIC MM 313 MIXER

ideat for the DIY enthusiast building up a complete disco
system. 4/6 ch. mono, inc. LED indicators. connections
via phono sackets al rear.Bargain price, lncludmg PSU

£80.46 (P& P £1.50).

BULGIN oCTAL PLUGS ¥O)]
AND SOCKETS :

There’s always hundreds of Bulgin

Octal multiway plugs and sockets in stock at
Roger Squire’s. Each pin rated BA. Perfect for o,
your Sound to Light System. P552 SOCKET -
£0.65 (P&P 350) P551 PLUG £1.84 (P&P 35p)
Carriage on 10 or more nominal £1.00 Atso available
6-way multicore cable {6 Amps per core) ex stock
£0.65 per metre. Please phone tor carriage quote.

STARLITE 250

An exclusive new line

to Rager Squire’s Disco
“Centres. Superb high powered
250 W quartz halogen bulb, fan
cooled, accepts wide range of multifect
attachments. Unique connection slot for
orbit prism revalvers. Only

£70.20 (P& P £2.00}

attachments extra

Plus sockets, Fuses,
Plugs. etc etc.

€/ DISCO GEAR

Open from 10-5 Tues-Sat
10-8 Weds.
Closed Mondays.

041-946 3303
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FAST AND EASY FASTAND EASY FASTANDEASY FASTANDEASY

Britain’s Best
Breadhbhoard Buys!

Lektrokit Super Strip SS2
Only £11.05 inc. p & p and VAT

Super Strip accepts a// D/IP’'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, combininga
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.

- 8 From £3.25inc p & p and VAT
he 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

W Lektrokit Breadboards
% ' and Bus Strips

and pushitin.
BREADBOARDS BUS STRIPS
Model Contacts Price, each Mode/ 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)

t iq - ’ ; Lektrokit
All-Circuit Evaluators
Seven ACE modeis 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.

| To Lektrokit Limited, London Road, Reading, Berks, RG6 1AZ.

Tel. Reading (0734) 669116/7.

Please send me the name of my nearest Lektrokit dealer—plus FREE catalogue.
l Please supply thefollowing (list items required)

Lektrokit's policy is the right product,
whatever the project, at the right price.
And it's backed by a nationwide network

of retailers. sk 5
Send for the name of the dealer nearest I (Allow 28 days for delivery. All prices above include packing, postage and VAT).
you—plus a FREE full-colour catalogue. | I
l Namer ™ 8, B _F sl me e e e
Write to:- LEKTROKIT LTD., London I Address . .............
Road, Reading, Berks. RG6 1AZ. Or send 1
Coupon, ........................ . . Y Y
I PE4

AND EASY FASTANDEASY FAST ANDEASY FASTANDEASY FASTANDEASY FASTANDEASY

LEKTROKIT COMPLETES THE CIRCUIT

Practical Electronics February 1979
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SAXON ENTERTAINMENTS

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

CENTAUR ROADSHOWS _ BUILT IN MINI DISCO
STEREO DISCOS 50UND TO LIGHT /SEQUENCER 100 WATT

C/W LIGHT SHOW & DISPLAY, & DISPLAY
/TWIN SPEAKERS & LEADS JWO YEAR GUARANTEE MONO SYSTEM

Standard 100W  1=SGiaimmm = £179.50 o-orr saz06

1 x 9.24
o oA EE VAL 2 Months @ £16.22 or 24 Months @ £9.2
£2 49 or Deposit £57.12
12 Months @ £21.94 or 24 Months @£12.54

Similor in oppearance to the Centaur ond
complete with loudspeakers ond leads.

Heodphones to suit any system
U pe r EM507 Electret Mic £15.00
D 1501 Electret Mic £18.50
9 9 +corr. £15 + VAT * Boom Stond £|5.gg
| Carriage on oll disco and PA systems £10.
£ 2 ar Deposn £68.12 (Included in H.P. Prices)

12 Months @ £26.19 or 24 Months @ £14.90

GX L 2 OOW ( with 'Wi“. 200 illustrotion shows GXL Centour System
vl iy These systems feature full mixing for two decks

tope & mic with monitoring focilities — override

20% Deposit Terms

£389 +agorr. EIS‘+ el and ore supplied complete with sound to light +
or Deposit £87.32 sequencer, disploy, speaker leads etc. 12 to 24 Months
12 Months @ £33.64 or 24 Months @ £19.19 JUST PLUG IN AND GO!

BSR Decks — 17,000 Line Loudspeckers — Rugged Aluminium Trimmed Cabinets — Cue Light And Phones - Low In'ereS'
Output — Slove Output — Deck Lights/Motor Starts (GXL)
ALSO CENTAUR 'CUSTOM' 400-600W £699 — ASK FOR DETAILS

AMPLIFIER MODULES -‘“"’? SAXON KLAXON CABINET FITTINGS

0 30Hz-20kHz k {' FOUR |’E| \Ilynikd_eRSO" wi‘d2e 53%0?3 ;(i:)ck-res grille 50" wide £3.50m
4 * , tlon 4" wi o

O Short/open circuit proof \ Q' P WAY Cgrnoers/.:eeFtJ;roeocess prcvxlve: 15p eo'?‘ Recess handle 45p

O Top grode camponents

SIREN Bar handles £2.50  Jack plugs/sockets 25p

O Suvit most mixers

LOUDSPEAKER CABINETS —

R o
.- T3t .
240 WATT 4 OHM /‘g UK Palice — Destroyer — US Police ~ Hawaii Five-O com
A PLETE WITH LEADS
INDUSTRIAL ‘p‘- g' All the effects you need in ane package £17.50 00 Fitted with 100W 17,000 Gauss drivers

MODULES EIGHT [ Rugged cobinets with aluminium trim — black vynide etc
OUTPUT DEVICES cﬂ" Individual sirens with any of the above effects £7.50 O Lifetime guarantee on main drive unit

Carr free

£35 suprly £24.75 SAXON ‘SMASH’ Standard 100W 1x 12 (4Bx 41 x24) £39.00 82[)25329.36
SA308 SUBE Tiior ALIEN VOICE SIMULATOR Canr £3
gohms 30w 45v £10.75* 2 modules £11.90* Add o new dimension ta your disco Fea el o0 AL 21158} £49.50 Deposit £12.70
A604 with this press button effect unit - .
4 ohms 50V £14.50 2:?0': e £14.95 ius'h:nse:': bghftesen muic ondec:::\plif:’erI P.A. 1x12(+2 Piezos) {80x38x24) £66.50 gg‘r)ro‘sig £15.82
B .
2 ey £15.50  2mocuies £7.50 Corriree P.A 2x12200W (100x38x24)  £99 00 Sor £3
9 Supply for . Deposit £20.92
Fohne 120w 75V £17.50 Vioaw  £14.95 Disco 2x 12 200W (80 x 63x 24) Corr £3
m CO X X A
SA1208 £2100 S g94 75| SAXON ‘SCINTILUITE - £85.00 Deposit £19.60
8 ohms 120W 95V VUV 2 modules . Rope light controller with auta reverse PDF reflex bin (80x 40x 41) £95.00 S’:;‘fg £20.60

£24.75 ¢

SAXON Rope Lights multicalour

PDF100 Reflex Bin — Twin Horns — Integrated Slave
Amplifier — Accepts mono or stereo signals

SOUND-TO-LIGHT UNITS

3 CHANNEL - 3kW L -
25 feet lon [0 Use with all types of mixer
0 Ope',""_e‘ from 1W upwards O/ O/ 6/ 0, g s Spare bulbs Pan and volume cantrols Carr £3
(m] 80ss‘/n;lddle/'reble/mcster 5 ¥ - Easy ta change lamps £35 .50 £1 10p ec. O Send far details £130 Depasit £28.40
conirols O .
+ £1 carr Red, Blue
£29.50 ;o0 FUZZLIGHTS  vaiow Green £22.80| pLUTO PROJECTORS & WHEELS
Module only £19.75  Panel £2.95 150 Watt tungsten
4 CHANNEL — 4 kW SOUNDLITE SEQUENCER (ilus) DISCO MIXERS _ cOMPLETE OR MODULAR P140 remarkable veive
O Dimmer on each channel _T_ C
- = arr £1.00
O Automatic sound light level a g o g 150 m?;‘ﬁ?ﬁg}?;g £38.50 Deposit £8.66
O Logic circuitry throughout £39.50 corrfl 006600666 ¢C s P5000 250 Watt Q.l. + fan
MODULE! fin:
Module only £26.75  Ponel £2.95 Avoiloble complete ond reody to pluginoros  Mono module £27.50 Iiterdiieing (i1

an eosy to connect module with oll controls Stereo module £37.50 £89 Carr £1.00
'l oow SPOTS Carr 50p max except monitor switch already fitted — full Ponel £3.95 '50 Deposit £20.28

instructi lied Kit of k
Red — Blue — Amber —Green £1.50 ea. Freeon 10+ "ERSIRREReR ,:c:e,sr::‘/ £5.50 | Picture wheels from £4.95 — a wide range of wheels & effects

FEATURES INCLUDE: available —send for leaflet

Twin Deck — Mic & Tape Inputs — Wide ronge COMPLETE MIXERS =
HEAVY DUTY SPOT BANKS — MATCHES LOUDSPEAKERS |05 & treble controls — Full heodphone (with case) MOTOROLA PIEZO HORNS
3 way 600W £35.50 4 800W £39.50 " monitoring — Crossfode — Professionol ston. Mono moins  £45.75

y 3 way ! £2 dord performance. Stereo moins  £63.75 £4.5°. YESI !
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NOW

MANCHESTER

PACKAGE DEAL

OPEN
AT

P.A. SYSTEMS

2 YEAR §
GUARANTEE

+ Corr DEPOS'T
100 WATT £159.90 1 £37 89
12 mth @ £14.58 or 24 mth @ £8.30
% API00 4 INPUT AMPLIFIER (see below
* TWIN PIEZO HORN 100W COLUMN&& LEADS

+ Corr DEPOS'T
200 WATT £249.00 . £57.12

12 mth @ £21.94 or 24 mth @ £12.54

% USEs NEW  AP200 SIX INPUT AMPLIFIER ébelow)
% PAIR OF TWIN 200W PIEZO HORN COLUMN

AP100 AMPLIFIER  £45
W 4 mixing units + £1.50 Corr
% Bass, treble, moster X
controls Deposit
* Twin outputs

vynide cose £10.22

AP200 NEW £89.50

MOTOROLA — 1 WATT AUDIO AMPLIFIER I.C.
9-16V, 8-16€2, 10-400 MV. Sensitivity. S.C. Proof.
No Heat sink required.
Supplied with Data and Circuits, 90p each.

Don't Let Your Enviconment Dehydrats You!

Buy our Honeyewell Humidity Controlier.

Membrane sctuated, very sensifive, §* shatt, 250V, 3.754
Contacts, Ideal tor greenhouses. centrally heated homes,
offices wtc. Build your own humidifiers or slarms. Fraction of
original cost£1.50 sa. 3 tor £4.

SMOKE AND GAS DETECTDR
Uses TGS 105 plug in sensor, housed in neat 33" die cast
box. led indicator. 24V, (12V by altering 3 comporent
values). Will operate tamp o1 relay, with data #nd
circuit £6.95
Relays for above £1 sa. state voltage

CASSETTE MOTORS
Selt Regulating. will operats B-12V. Ideal tor modelers
mechanical switching ete. 2000 A P.M. apprax.90p ea.

ULTRASONIC TRANSOUCERS
Transmittar and receiver, 40 kHz 14 mmdiam. £8.25 pair.

TRANSISTOR PACKS
100. Fyll spec. new and marked. Includes BC148, BC184L.
MED412, BF274. BC154 etc. etc. £4.95
200 as sbove and includes AC128, 2N3055. BFYSD,
80131, BF200 etc. £9.95
Buy bulk and seve money. these packs are worth at least
double.

6 x 6 POLE REED RELAYS DN BOARD
12V ideal tar burglar slarms, model railways etc. £2.45

100 MINIATURE REED SWITCHES
Wa are the cheapest| £3.30

P/B SWITCH BANKS
Thesa cost a fortune! Were made for various music centres.
Inciudes independent and interdapendent latching types muiti
pole ¢/o ete. Can be modified. Can't be repeated. 3 Banks for
1

EARPIECES
Magnetic with plug and lead 25p ee. 5 for £1
Crystal with lead 40p ea. 3 for £1

MAKE CHEAP BATTERY ELIMINATORS
Fully shrouded mini mains transtormers. 240V in 6-0-8V ot
100 MA out. Complets with mains lead and plug. ex new
equip 90p

DE LUXE FIBRE GLASS 8
PRINTED CIRCUIT ETCHING KITS
Includes 150 sq ins copper clad F/G. board 1 Ib ferric
chloride, 1 dalo etch resist pen. Abrasive cleaner. Etch tray
plus instructions. Special Price £4.95
11b FE. £1. To mil, spec £1.25
8 1b FE. C1. To mil_ spec £5.00
50 sq. in. Single sided board £2.00
150 sq. in. Double sided board £3.00

BULK BARGAINS, STDCK UP FOR WINTER
300 mixed § & § watt resistors £1.50
150 mixed 1 & 2 watt resistors £1.50
300 mixed capacitors. modern, mast types £3.30
100 mixed ceramic and plate caps £1.20
25 pots and presets £1.50
25 presets, skeleton etc. £1.20
20 VORs and thermistors £1.20
100 Hi-wattage resistors wirewound etc. £2.20
100 electrolytics, nice valyes £2.20
300 printed circuit resistors £1
300 printed clrcuit compenants £1.50

100K MINIATURE THUMBWHEEL SLIDER POTS
Very neat. can be banked side by side Ideal for v. cap
tuning. graphic equalisers etc. 10 for £1
100K STERED SLIDER POTS
Good quality. 25p 98 5 for £1

MINIATURE LEVEL/BATT. METERS 200pA
F.S.D. as fitted to many cassette recorders. 90p

: g :i’xl:gb:::;::eble + £2.50 Corr 40p P & P on sll sbove ttams Chegua or P.0. with order \o:

o Deposit SENTINEL SUPPLY, DEPT. P.E.

mnl::glsster& Prescence £20.36 149A BROOKMILL RD., DEPTFORD, LONDON, SE8
-8 —-

' e wan] [0 D.LY. MODULES FORP.A. SYSTEMS
l me mixer MONO/STEREO
wl ton Mono/

Stereo Mono PCB Mono C/W

5 o : ., upto 20 Input . onIYPC £6.50 SFrom pcc:/nw £9.50
channels  Modules Stereo PCB tereo
1 * 1 occept ol only £] 0.50 Front panel £] 3-75
B | - nputs
ovoiloble Mono PCB Mono C/W
o 1 ‘I osPCB  Mixer/ - OnIYPC £650 SFrom pca/n&l £950
4 j e | ©nlyor Monitor Stereo P B tereo
e X <r | complete Modules only £] 050 Front ponel £] 3 75
@ on front
panels

Power supply to suit £9.50 — send for full detoils of uses

D1501 Dual Im

K 7 2 * TWIN PIEZO HORN
PA SYSTEM High O/F condenser mic £18.50 BOXES
EMS07 High output 00*| to match other cabinets
ACCESSORIES single impedonce mic £15. rr £1.50

ECMI05 Low cost
condenser mic

MELOS CASSETTE ECHO/REVERB
Twin e unz-dinﬁr"itgly ADD ANY ACCESSORIES
varioble speed, depth are TO YOUR TOTAL
delay — ployback feature £56 £1 CREDIT ORDER

Suits all mics &
instruments Deposit £14.80

£5.00%|£27.50 Deposh £732

Heavy chrome mic stand
- collapsible £9.90
Boom version £16.95

All prices subject to 8% VAT except where osterisked (124%)
Shop premises open Tues to Sot 9 om - 5 pm Lunch 12.30 - 1.30 pm
Moil order dept open Mon to Fri 10 am - 4 pm Ring 01-684 6385

TO ORDER

Send your requirements with cheque crossed P.O. or
or just 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 Enquiries Llarge SAE Please Brochures on request

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

By Post

' 60p COD charge to address below
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West Centre Hotel,
Lillie Road, Fulham,
London, SWé
January 34 to
February 2

Now in Its second great year,

BRIDGE BETW
ANJFACTURERS
\&F MICROELECTR

EEN
&S
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~

N

=~ A
T
/

Icro§ystems Is a combined conference and

exhibition aimed at alerting industrialists and businessmen
to the meoning of the microelectronic revolution.

The Exhibition is free. The
Conference costs £55 + VAT for each
of the first two, professional days
{£95 + VAT for a two-day ticket), and
£7 + VAT for the final, personal
computing, day.

Microsystems is sponsored by
*‘Computer Weekly',

‘Microprocessors’, ‘Data
Processing’, ‘Electronics Weekly',
‘Systems International’, ‘Electron’,
*Electrical Times', ‘Electrical Review’
and ‘Wireless World’ and is
organised for them by lliffe
Promotions Ltd, Dorset House,
Stamford Street, London, SE19LU.

Please send me:

Name

Address

o —————

O conterence details and registration forms
A free exhibition ticket

2 - vy |
USE THIS COUPON TO BOOK FOR MICROSYSTEMS PE:

To: Microsystems, Room 821, Dorset House, Stamford Street, London, SE1 9LU.

(Tick as required)
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The professional scopes

£162.00 plus VAT

uper 10
£219.00 plus VAT

ovu’ve always needed.

When it comes to oscilloscopes, you'll have to go a long way to
equal the reliability and performance of Calscope.
Calscope set new standards in their products, as you'll discover
when you compare specification and price against the competition
The Calscope Super 10, 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 £219 plus VAT.

The Super 6 is a portable 6 MHz single beam model with easy
to use controls and has a time base range of 1ys to100ms/cm
with 10mV sensitivity. Price £162 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

Connoisseurs New and
Exceptional SAU4

PickUp Arm

Especially designed for modern high compliance cartridges and
featuring .

1. Light weight metal headshell

. Calibrated downforce pressure weight

. Ball spirit level for visual indication of central balance.
. De-coupled counter balance weight

. Viscous damped unipivot

. Lateral balance weights

. Viscous damped raise/lower device

. Light weight aluminium tube

NV L WN

£45.00
plusVAT,

@ o
onnoisseur
()X )

\Write for further details 1o:
A. R, Sugden & Co. (Engineers) Ltd.
Manulacturers of Connoisseur Sound Equipment, .
Connoisseur Works, Atlas Mill Road, Brighouse, West Yorkshire HD6 1ES
Telephone: Brighouse {0484) 712142, Telex: 517144 Sugden G
Telegrams & Cables: Connoiseur Brighouse.

AITKEN BROS.

35, High Bridge, Newcastle upon Tyne
Tel: 0632 26729

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
S50pa, SMA, 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) 1MV to 1000V AC volts 1V to
500V DC current (6 ranges) 1nA to 200MA.
Resistance (5 ranges) 1Q to 20 MEGQ. PRICE
£32.95. AC Adaptor/Charger £3.75 de luxe padded
carrying case £3.50 MN1604 Battery. 99p.

SINCLAIR DM235

BENCH-PORTABLE DIGITAL

MULTIMETER.

DC volts {4 ranges) 1MV to 1000V AC volts (4

ranges) 1MV to 750V AC & DC current 1pa to

1000MA Resistance (5 ranges) 1Q to 20 MEG Q.

PRICE £54.75 Carrying case £9.50. AC

g%aptor/charger. £3.98 Rechargeable Battery Pack
14,

PANEL METERS

DIMS 60MM x 45MM. 50p amp, 100y amp 1MA,
SMA, 10MA, 50MA, 100MA, 500MA, 1 amp. 2
amp, 25V dc, 30V dc, 50v AC, 300V ac, "S”, "VU’
50-0-50pa, 100-0-100pa, 500-0-500pa. PRICE
£4.95,

DESOLDERING TOOL
SUCTION PUMP.

£5.95

PHONE OR SEND YOUR ACCESS OR
N BARCLAYCARD NUMBER FOR SALES OVER £10.
ALL PRICES INCLUDE POSTAGE AND VAT,
m CATALOGUE 50p,
DEDUCTIBLE ON FIRST ORDER OF £5.00 OR MORE.
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MICRO MONEY
S 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 migroelectronics 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 in-
tention to publish a simple micro-
processor system and describe the first
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-
Jjects, 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
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By MICHAEL TOOLEY s.a.
and DAVID WHITFIELD s.a.

LECTRONICS 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, R1/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.

18

PULSE
GENERATOR

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 O-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).

' FREGUENCY

RANGE VARIABLE RANGE VARIABLE

100§ ym

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

Fig. 2 Upper trace—Non inverted TTL output (IC2 pin 6)
Lower trace—Output from the astable (IC1 pin 3)
Oscilloscope setting 1us/cm and 2V/cm

Fig. 3 Upper trace—Non inverted TTL output (IC2 pin 6)
Lower trace—Inverted TTL output (IC2 pin 1)
Oscilloscope setting 10us/cm and 2V/cm. Pulse
Generator set to 10kHz
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Fig. 4 Upper trace—Non inverted TTL output (IC2 pin 6)
Lower trace—Inverted TTL output (IC2 pin 1)
Oscilloscope setting 10:3/cm and 2V/cm (10:1 pulse
at 10kHz)

WAVEFORM MONITORING CIRCUIT

When using any form of pulse generator featuring
independent contro! over both pulse width and repetition
frequency, it is usually possible to select combinations
which, between them, represent an unrealistic waveform. {n
practical terms this means that, whatever the front panel
controls may say, it is impossible to repeat a 1ms pulse at a
frequency greater than 1kHz. indeed, in order to produce a
square wave at 1kHz, a pulse width of 500us is required. {n
practical situations it was therefore feit 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 be
incorporated with little additional circuitry.

The circuit of Fig. 6 illuminates the l.e.d. when the duty
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 1kHz, the l.e.d.
will be illuminated when the pulse width exceeds 500us.
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SPECIFICATION

OUTPUTS
Non-inverted TTL Qutput_impedance (“high” fevel)
=70 ohms
Inverted TTL 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 400uA {“high”).

Rise and fall times better than
10ns unioaded. :
Qutput impedance <t1 kilohms
Output continuously variable from
0 to 10V peak.

High level output

RANGES

Pulse frequency Pulse width
0-1Hz-1Hz 100ns-2ps
1Hz-10Hz Tus—20us
10Hz-100Hz 10us—200us
100Hz~-1kHz 100us-2ms
1kHz-10kHz 1ms—-20ms
10kHz—-100kHz 10ms-200ms

: 100ms-2s

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

S J

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 |C2 is compared with the potential at the junction

+12v

+Sv
RN
2k2
ci8

1
20
INVERTED R10 Led
Pl 2N
T ofp 220k IC3™N6 \
3 761
AT
R13
220
R12
2k2
D4
TIL 209
EA17 //
e & ov

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

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

20

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

D2

L Qmmo > @ +12V
12 152001 3 Is T’e
45V
0
R16
rie| 1C4 1kS
2x2f uA723C
12] 03 a 2
NOm=0 ) c21
INLOO? 2 Bi008

E—(- B
== C19 c20 RIS

e i
EO 4

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

@ O
ov

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 680
R2,R16 1k5 {2 off)
R3 1k
R4 22k
RS 1k2
R6, R8 10k (2 off)
R7,R15 4k7 (2 off)
R9 100
R10 220k
R11,R12,R14 2k2 (3 off}
R13 220

All resistors $W 5% carbon

1

Potentiometers

VR1 47k log

VR2 22k lin.

VR3 1k lin. with d.p.s.t. switch
Switches

S1 Rotary switch 2 pole 6 way

S2 Rotary switch 1 pole 12 way

S3 Sub min toggle switch, singie pole

c/o centre off, biased one way

Semiconductors

- D1 BZY88 C10V 400mW Zener
Capacitors D2, D3 1N4001 (2 off)
o 47y elect D4 TIL209 l.e.d.
C2,C10,C14,C18 100n (4 off) Ul T s
C3 3n polystyrene 1C2 SN74121P
c4 33n polystyrene IC3 741P
C5 g Ic4 uA723C
C6 3u3 elect
c7 33u elect
c8 330u elect
C9,C15 10n (2 off) Miscellaneous
c1 100u 10V elect
Ci12 10u elect T1 12-0-12V 50mA transformer
C13 1u elect FS1 250mA
C16 1n polystyrene SKi1 B.N.C. round socket
C17,C21 100p polystyrene SK2, 3,4 RS type 444-703
c19 470u 25V elect Control knobs
c20 10u 16V elect Case
\
m3 L N TR2
i EMWTER'
VRI€——8 o >
s14——® | ) =
ey «——o %o = ov
04 Sy [D [et—» Fs1
+5Y T0 €] vR)
YR1/VR2 A N
VR 34— 3 s T Thsenl
$K2 ¢——o o+ EARTH 52 SKe
SKI€—T—@ ~ ]
: 3 ¢
s14 |-®
Sk —1—e 9o — =
VR2 @—1—@ uNnT *'!-"'31 - J L I' 1 F 3
3 & My =T PN PN e " T elne o
S1 4 +—a@ Q Fig. 9 Wiring diagram for front panel
534 —®
vR1 ¢——o bl 0 wires, from the printed circuit board to the front panel,
c3-8 =~ —w 1 c@EE should be kept as short and as neat as possible. The use of
53 ——e +1 colour coded wires is recommended as this further simplifies
S‘I construction. The layout of the front panel is shown in the
photograph with the corresponding internal wiring shown in

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

Practical Electronics February 1979

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 self-
supporting.

The front panel should be labelled using dry transfers and
then given a light coating of clear protective lacquer. *
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HIS 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 dispiay 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 idea! 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

ENVIRONMENT
THERMOMETER -

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 1C2a 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 60pA 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 1C2b offsets the diode voltage to
whatever range is selected and the second provides
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Fi_g. 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 565mV, 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 (kQ)

where | 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

(e

Internal layout of the Environmental Thermometer
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neglected since it is small and the approximation R10 = (2/l)
kQ can be used. Note that the gain of the amplifier IC2b can
be adjusted, so that the value of R10 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 O-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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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 2k2

R2 - 33

R3, R4 5k6 (2 off)

R5, R6 120k {2 off}

R7 10k

R8, R9 47k (2 off)

R10 1k2

All W 10% carbon
Potentiometers

VR1, VR2, VR3 100k 20 turn preset {3 off)

VR4 500k 20 turn preset
Capacitors

C1 47u

Cc2 100p
Semiconductors

D1,D2 1N4148 (2 off)

D3 ZTX300

Ic1 pA 723

1IC2 747

Miscellaneous

S1 3 pole 4 way rotary switch

SK1 Min jack socket

PL1 Min jack plug

ME1 1mA meter

B1 PP3 battery (2 off)

Battery clips {2 off}

Case 100 x 120 x 40mm

Veroboard
Q J
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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 (+0-5°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 O°C. Adjust VR3 so that the needie
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.

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, 50MHz 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, al! 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 CB11 3AQ (0799 21682).
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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 1in 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
3in led.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 44in x 2in and weighs 14lbs.

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 NW1 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 £27-55 plus VAT
and is available from many accessory shops.
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A-TO-D CONVERTORS

National Semiconductor has added two
microprocessor-oriented  analogue-to-digital
convertor devices to its product range.

Available in both a 34 digit version
designated ADC 3511, and in a 32 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.

Frequency ' response is 20Hz to 20kHz,
signal to noise ratio is 11db with 180uV from
150-600 ohnrs.

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

For further information contact Tony
Barnes, Buigin Electronics Soundex Limited,
Park Lane, Broxbourne, Hertfordshire EN10
TNQ (099 24 64455).

ALLTHE 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 8281 1).

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.

et

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” le.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

| e [
g

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.
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PART ONE — R.W.COLES

ROM 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.

ENTERTHE 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
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The Micros 280 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. | 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 LS| 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 | 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 in
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
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require these facilities to be loaded into RAM from a
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!

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 | 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

$100 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!

$100 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 TWOQO DECIMAL NUMBERS A, B
provides a better prompt, and changing line 20 to:

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

30

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

30 GOTO 6
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. | 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.

S$100 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!

| 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,

Fig. 1.1. The $100 Bus connections

pin 1 +8 Volts pin 51 +8 Volts
pin 2 +16 Volts pin 52 —16 Volts
pin 3 XRDY pin 53 SSW DSB
pin 4 V10 pin 54 EXT CLR
pin 5 V11 pin 55
pin 6 vi2 pin 56
pin 7 Vi3 pin 57
pin 8 vi4 pin 58
pin 9 Vi5 pin 59
pin 10 V16 pin 60
pin 11 V17 pin 61
pin 12 pin 62
pin 13 pin 63
pin 14 pin 64
pin 15 pin 65
pin 16 pin 66
pin 17 pin 67
pin 18 STATUS DSBL pin 68 MWRITE
pin 19 C/C DSBL pin 69 PS
pin 20 UNPROTECT pin 70 PROTECT
pin 21 SS pin 71 RUN
pin 22 ADDR DSBL pin 72 PRDY
pin 23 DO DSBL pin 73 PINT
pin 24 Qs pin 74 PHOLD
pin 25 2, pin 75 PRESET
pin 26 PHLDA pin 76 PSYNC
pin 27 PWAIT pin 77 PWR
pin 28 PINTE pin 78 PDBIN
pin 29 Ab pin 79 AQ
pin 30 A4 pin 80 A1
pin 31 A3 pin 81 A2
pin 32 A15 pin 82 AB
pin 33 A12 pin 83 A7
pin 34 A9 pin 84 A8
pin 35 DO1 pin 85 A13
pin 36 DO® pin 86 Al14
pin 37 Al1Q pin 87 Al
pin 38 DO4 pin 88 DO2
pin 39 DO5 : pin 89 DO3
pin 40 DO6 pin 90 DO7
pin 41 D12 pin 91 D14
pin 42 D13 pin 92 D15
pin 43 D17 pin 93 D16
pin 44 SMI pin 94 D11
pin 45 SOuUT pin 95 D10

¢ pin 46 SINP pin 96 SINTA
pin 47 SMEMR pin 97 SWO
pin 48 SHLTA pin 98 SSTACK
pin 49 CLOCK pin 99 POC

pin 50 GND pin 100 GND

Practical Electronics February 1979

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 home-
computer arena, and although there are one or two minor
problems with it, its very popularity shows the vision and
skill of the original'MITS 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 $100 backplane.
{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 timel Power supplies can also be
made up inexpensively by those who know how, unregulated
supplies of plus 8, plus 16 and minus 16 volts are required,
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:

32

(1) ASCil 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 ASCIl alphabet with punctuation and
control characters (Fig. 1.2). ASCI| 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 ASCHl + 1 parity bit), and this data
format can be interfaced directly with a parallel

Vsn 0 1 v e e e I
LSD p00 | 001 | o10(o11|100[101|110[111
0 0000 | NUL | DLE SPlo @ |P |\ {op
1 0001 | SOH | DC1 Ll |alal|ae |q
2 0010 | STX | DC2 »l28B|R|b |
3 0011 | ETX | DC3 #13[c|[sS]cls
4 0100 | EOT | oOc4 $ | 4D T |d |1
5 0101 | ENG | NAK % | 5 [ E| U |e |u
6 0110 | ACK | SYN & [ 8] F | v |t |w
7 0111 | BEL | ETB U I O O T I A (R
8 1000 | BS CAN { | 8] H | x!{h|x
9 1001 | HT EM [ || T A S
A 1010 | LF suB S S AR || 2
B 1011 | VT ESC =L O I T
C 1100 | FF FS <y LR A 1O
D 1101 | CR GS —l=1M}|1[m}}
E 1110 | SO RS ®| > | N| 1t~
F o111 | st VS /| 2] 0|« o [DEL

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 360 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

CHARACTERS/

BAUD SPEED 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 ASCIl 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.
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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 not
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, however,
and it is unwise to buy software in cassette form without
making sure it is in a format compatible with one’s cwn
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 forgn.

PRINTERS

Although | 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 plugs
straight in to the paralle! port provided.

Next month: Software.
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ART 1 covered the principle of electrosensitive printing,
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 @ 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 BD 189 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 toithe 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.
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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 —12V 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 —12V, 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 (10
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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l SPARK GAP

ELECTRODE

FROM CHARACTER
GENERATOR CHIP

TR8-14
U BD 189

R34 -40
0k

24V

[E675]
Fig. 2.1. Print electrode/head drivers

+5v

TR16
2N3053

Tt

25V
RS8
1k

Fig. 2.3. Power supply circuit, —12V and —24V. Mains
earth should connect to the transformer screen and
the metal case

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

FROM MOTOR
FLIP FLOP Q VEROBDARD
STANDOFFS ——e=
c16
R57 TR17 [M PRINTER
37 2N437 | 50V MOTOR
SMOOTHING
CAPACITOR
L )
Fig. 2.2. Motor driver (—24 volt motor)
LEVER OR
WAFER SWITCH
24
(S +5v M TRANSFORMER
| i =4
i NEON t
i -2V & =12V -12v
N oo POWER SUPPLY 1 ;‘:\’1
i
Z TO TRANSFORMER CHASSIS -2V S
oV (-24V)
A
+5VO—
OV (+5 v ]O——
—12v
——————— [l S B ———t—t=——— | rrer
] Vag 2 | |connEcToR
( |
FROM 5V o woror_; | o
pCOMPUTER i ]
DATA IN - — 4 7
e : LoGIC DRIVERS v : (o PRINTER
R
PRINT COMMAND O- avitsviAIAA=l vl =207
(PC) P [ M i ov(—uv)! 12
% REED =43¢
o
Jz
10 B ! ll FC-_
4 COMPUTER
OATA REQ. O i |
t—o VERO BOARD I
sl = = R R e RS = === N d

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
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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.
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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-
0156-01, available from Celdis for £2-74 inclusive of handi-
ing charge. Celdis Ltd, 37/39 Loverock Road, Reading,

LBerks, RG3 1ED.

S

CABLE TO MICROCOMPUTER

2985
h :
& —»-1
T !
T il CIRCUIT BOARD
B/—CONNECTOR
Il LEVER SWITCH
l SMOOTHING
2 24112y CAPACITOR NEON
FRUER YNDICATOR
[ SUPPLY
MAINS
FUSEHOLDER SWITCH
{FUSED 2A)
MAINS CABLE

1=

Fig. 2.7. Internal layout '

{THROUGH GROMMET)

PRINTER CABLE TO
EDGE CONNECTOR

PAPER ROLL

PAPER HOLDER —>

AMPHENOL
CONNECTOR
{SK1) ;

| I
sk2 ' 33s
1S way)
905 1015 63-5

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 wili aiso allow the

- printing of memory contents along with address information.

Although the system only uses six of the seven bits used
in the Standard ASCIl 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 ASCH 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
endounters any character byte with bit 7 set. Therefore it is
important to remember that if printing text, the byte after the
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PRINTER TO MAIN UNIT CONNECTIONS
Pin No. 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.

NITOVZICrRCITMOO® P

EXTERNAL CONNECTOR TO uCOMPUTER

Pin No.

Print command (PC)
Data Request '
+5V supply

ov

Ese“rmmono>

LFIXING
~* HOLES

ALL DIMS INmm

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
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 O to bit 6 were
programmed as outputs and Bit 7 was programmed as an
input (see Fig. 2.10). It may be cheaper in some cases to use
two separate ports, one for input and one for output. A
latched /O device such as the Inte! 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
ASCIl 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 O 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 = Q.) 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 online 143.

7 6 5 4 3 2 1 0
H 1/P | o/P o/P 0/P || o/P | O/P || O/P || O4P

Fig. 2.10. P10 |, 1, | &/ ‘

allocation REQ | PC D5 D4 03 02 0 Do
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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.

‘ ENTER ’

Program
Peripheral
Chip
P10

Fig. 2.11. PRINT flowchart

XK5S

initialise
CHAR/LINE
counter (B8 )

to 410

Activate
PRINT COMMAND
20

(P10B)

XK1
XK2
is Decrement
Data Req. CHAR/LINE
active? CTR

XK &

A

Move
Character
to
Accumulator

is inc. Character

character
valid?

leis bit7

Pointer
{HL)

is ita
carriage
return?

(= 0DH)

CALL
SPACES
CALL
] SPACES
Load Acc XK3
with RET
code({FFH) Output a

‘SPACE’

(P108)

CAtlL
DELAY
location 2000 2001 2002 2003 2004 2005 Fig 2.12
HEX contents (+1.] 08§ 0A DA OF FF Text buffer
H E L L 0 EQT

example
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Fig.
(PRINT subroutine)

Set bit 6 of Acc.
to esure PC

2.13. PRNT flowchart

‘ ENTER,

SPACES

Load Acc.with

remains inactive) ‘Space code
{20 H}
Output Character Decrement
te Printer CHACRI LINE
{pioB TR
/ (8]
= p yes
— Fig. 2.14. SPACES =0
ata Req.
T 3 flowchart (PRINT
(pi10B) 5
subroutine) no Inc. Character
P1 pointer
{HL)
CALL
PRINT
=0
= PR2 (exit )
Read Data
Req.
DUMP
Fills line
loop whilst buffer & calls
inactive othar routines
CON 16 8 COMP PRLN
Converts a 16 bit Compare 2 16 bit Prints out the
yes active n:mber to 4L ASCII numbers it equal line bufter
but try again character codes sets A to O0H
in case ot glitch l
BTO HEX
Converts an8bit
number into 2 PRI
ASCIIchar codes
-1 active again L SPACES
get fresh data
Fig. 2.15. Software organisation
— DELAY
— PRNT
Fig. 2.16. Line buffer organisation
FRAME 1 | FRAME 2 FRAME 3
. i 1st DUMPED | 2nd DUMPED
ADDRESS LOCATION " LOCATION
- v = > - ™ e —.
S LS SPACE P Ch Ch2 PA h3 PACE SPACE
ADDRESS ADDRESS SPACE SPACE | SPACE c Che SPAC A
L BUFF L BUFF +4
X
INITIAL
SETTING
OPERATION The Start address is loaded into HL to serve as an indirect

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:
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pointer (see Fig. 2.17). It is also loaded into DE where the
subroutine CON16B converts it to hexadecimal and then to
ASCII. The resulting four ASCII characters are placed at the
beginning of the line buffer by CON168B. The line buffer poin-
ter (1X) 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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SOFTWARE LISTING FOR Z80 WORKING

Dx2 LISTING
STATEMENT

PAGE. 0001 nxe LISTING

0BJ COIE 3TMT SOURCE Lo QE. CObE 3TAT _OURCE STATEMENT
vi10
0111
o112
0113
o114
0115
0118
0117
0118 DE« <DFF I SGET FINISH ADDRESS
0119 DEs HL 3

0120 f SCLEAR CRRRY

0121 HLs DE § DFF IN-LPPTR

0122 2:CO0MP1-% 3 JUMP [F DPEIN=DRPTR
0123 AsOFFH  3ND EQUALITY RET CODE
0124 comPa-%

n1&s comP1: # VA=0. EQGUALITY RET CODE
0126 conea: DE s HL 3DFPTR EACK TO HL

0127 B
0128

0129 ;

013¢ :

agol &
vaoe i
00o3
¢ooa
000S
0006
0o0?
00us
0603
0010
0011
oule
0013
0014
NXTFRM:

1S THE CONTROL ROUTINE FOF A MEMORY
TO & MATSUSHITA PRINTER.

Due
TP :

COMPs THIS ROUTINE LOOKS FOR ECUALITY BETWEEN
THE DUMP POINTER DPPTRs AND THE END OF DUNMP
ADDRESS DPFIN.

17500 3

SFs35pIH  seee DELETE IF CALLED
HL« «DIPST> SSET DUMP PTR

DEs «DPST)> ;READY FOR CONVERSION
IY>s ASCIB+31SET ASCIB PTR

CONi&B iDPST TO ASCII

oF6G
LD
LD
LD
LD

310035
2Ags21
EDSEEs21
FD2i2F21
CDC717

]
i
§
]
]
3
§
coi

MP 3
EDSE2A2]

0E20
Db21u4zy
0608
bb7100
Dop71a1

Cs20H FASCIT “SPRCE”
IXs LBUFF+4 iSET LBUFF PTR
ks 8 FiSET FRAME CTKR
(IX+02sC 3 INSERT IPALES INTD
(IX+1>sC 3 LINE BUFFEF

CODE

$6GET D[umMpP BYTE
IYsASCIB+1:SET ASCIB FTR

7€ I Ay CHL)
Fpa1aral

CDRA17
EDSB2C21
DD7302
Dppr203

BIOHEX

$CONVERT TO RSCII

DEs (ASCIBY iRESULT TO DE

CIX+2)5E
(IX+3>»D

i8 THEN TO
SLBUFF

0131
0132
0133

*E

FPRIMT IS THE ROUTINE THAT ACTUALLY CONTROLS

iTHE MATSUSHITA PRINTER.

5 THE 10 HARDWARE USED IS THE Z&80 PROGRAMMAELE
0135 3 INTERFACE CICUIT, THE P.I1.D.»> THE FIST SECTION
0126 30F CODE DEALS WITH PROGRAMMING THIS DEVICE.
0137 3
0138
0139
0140
0141
0142
0143
0144
0145
0146

a 0134
» THE ASCII CONYERSIONS OF THE DUMP BYTE ARE
NOW IN THE LINE BUFFER.

DE, 4
1Xy DE

LD
ADD
INC HL
CALL COmMP
AND A

$ADJUST LEBUFF PTR TO
sPDINT AT NEXT FRAME.
3 INC DPPTR

i COMPARE WITH DPFIN
$TEST RET CODE
ZyFINISH-$; IF=0s JUMP OUT
NXTFRM-% D0 NEXT FRAME

PROG FPIO. MODE 3s BO-BS=DATA (/PS:Be=FRINT COMM
B7=DATA REQUEST 1-P.

fs OFFH $MD 3

ouT PIOBCY </

LD A s80H 51,0 CONTROL
out (PIOBC> »A &

LD Ar 03H sDISARLE P10 INTERRUPTS
ouT CPIOBLY » A 3

LD Ay OEOH i INIT/SE O-PS»
PIOBYsA  $DO-DS = 20W =

3EFF RINT: LD
D393
3E80
D203
JED3
D203
3EEQ
D301

JR
LN} 74

PRINT DUT THE CONTENTS OF THE LINE BUFFER.

PC=1

ChoAL1?7 SPRCE.

CALL PRLN
ES PUSH HL
jO} POP LE
18C4 JR P1-¢

;COPY HL TO DE
B ¥ 41D SCHAR/LINE COUNTER

As DAOH 3ACTIVATE P.C.
(PIOB>»A 3
(PIOB> IS DATA REG ACTIVET

0629
3ERD
D301
DBO1 : As
CE?F 79H H
28FRA ZaXk1-% iNOs  JUP RACK

CEF?7 6:A $YESs DERCTIVATE P.C.
D301 PIOBY9A

4 .
§D0 NEXT LINE

CDSA1?

76 beeePUT RET IF CALLED

As (HL> iCHAR TO ACC

SVYALID CHRRT

5NOs MSE SET 4P OUT
i1S CHAF CR7?
HZsXk2-% $J° IF NOT CP

SPACES $IF CRy FILL UP LINE
XK3-§ 5
CLFT-3% s IF NOT 0 CALL PRINT
A GEOH sOUTPUT A SPACE
PIOBY A

7E
CB7F
201A
FEOD
2005
CD3e18
1802
1009
3EED
D301

3EFF
DD?700

LD

Ay OFFW 3 INSERT FINISH CODE
LD ;

75A
(IX+0r9A NZs DONE-$
ODH
EX
EXX
LD
CALL
EXX
EX AF ; AF <

;
RET s

A CDSB18

' 1807

$BTOHEX CONVERTS THE CONTENMTS OF A INTO 2 ASCI

3 CHARAC TERS.

BTOHEX:

AF s AF < i

[l
$SET PTR

§PRINT OUT LEUFFER
i

HLs LBUFF
FRINT

31F 0 DELAY
$DO MEXT LINE

DELAY
XKS-$

PRNT
HL
XKa-¢

CDh4a418 SPRINT CHAR
23

PUSH AF 18E1 SGET NEXT CHAR

CALL  INvCON SCONVERT LS4 BITS
POP  AF i RESTORE

RRA 5
RFA 5
RRA i
RRPA SMS4BITS TO LS4BITS
ES#L ;cunvsﬁr o

3 1005
K} . 23
INYCOM:  AND OFH iMASK OUT MS 4BITS CDSB18
cP 10 30 -9 7 co
CsINVI-§ IF YES JUMP

a7 iADJUST FOR A - F
5CON TO #SCII
#STORE IN ASCIBUFF
§ ADJUST POINTER

’

3 SAVE AF

SPACES
s OFFH

sFILL UF LINE
sRETURN CODE *
SEXIT

CDh3618
3EFF A
co

INVCON
CO! As20H

P1-%

iASCII SPACE

HL 3 INC TEXT FPTR
DELAY

PRNT
SPACES-$

CD4418
18F2

JR
ADD
ADD
LD
DEC
RET

As 30H

CIY+0sA
1y 6>A

PIOB) sF
RAs (PIOR
7R
NZsPRI-$
As (PI0OB>
75A
2sPRE-%
A s (PIDE
7:A
ZsPRZ-%

YEMSURE P.C.- STAYS=!
:0sF DATA

JREAD DATA FEQ

¥

CBF?7
D301
DEO1
CB7F
20FA
DEO1
CB7F
28FA
DEO1
CB7F
28F4

31F DATH REO=1 LOOP
SUB ROUTINES fDﬁTR REG® INACTIVE
]
SLOOF WHILST INACTIVE
$RCTIVE BUT RECHECK
iIN CASE OF GLITCH
sIF GLITCH JF BRCK
$6GET FRESH DATA

5
sCOM16R CONVERTS THE NUMEER IN DE TO 4 ASCII
iCHARALTERS.
F .
CON16E:
AsE
BTOHEX
A D
RTOHEX

SLSBYTE TO A
5 CONVERT
SMIBYTE TO A
$ CONVERT

7E

ggﬁﬁl? D:40H s DELAY AFPROX 60MS
= a

ChAAL 7 E:I? ;

NZsLP1-% 1

DE» C(ASCIBY $MOVE RESULTS TO LEUFF i

CLEUFFY»DE -
EDSKZER1 DE» (ASC1E+23 & E LA .
EDS30221 (LEUFF+&) » [E

cs i

EDSBa2C21
EDpS30021

CONTINUED




Dxe LISTING
Loc DEJ CODE 3TMT SDURCE STATEMENT

0220 ¥ RESEVED RAM LOCATIONS

2100 0221 OFG  &100H
2100 0z22 LBUFF:  LEFS 40 SLINE BUFFER
2128 0223 DPST:  DEFS 2 iDUMF START ADDRESS
2128 0224 DPFIN:  DEFS @ DUMP FINISH ADDRESS
212 0225 ASCIB:  DEFS 4 3 CONVERSION BUFFES
0226 3
227 PIOB:  EGU  GIM 3PORT ANIRESS
9228 FIOBC: €OV PIOB+2  3CONTROL ADDPESS
022y
0230 *
0231 END
GROSS REFERENCE X2 LISTING

SYMEDL VAL DEFN REFS

ASCIE  Z12C 0225 000§ U020 0022 0105 0107
BTOHEX 17RA 9670 0021 0101 0103
CLPT 1238 0178 0170
cOMP  17E0 0117 0032
COMF1  17EE 0125 -0122
cOMPE  17EF 0126 0124
COMIEE 1767 0099 000%
DELRY 18SR 0211 0174 D191
DONE 1830 0183 016%
DP1 175A 0008 0045
DFFIN  212A 0224 0118
BFST 2128 0223 0008 0007
FINISH 1796 0049 0034
INYI  1TBF 0086 0084
INVEON 17B7 0082 0078 0078
LEUFF 2100 0&22 0013 0060 0106 0108
LP1 185F 0212 0214
LPE 185D 0212 0216
NXTFEM 1769 0015 0035
P1 133F 0193 0139
FIOB 0001 OR27 0150 015% 0156 0160 0172 0198 01%% 0202 0205 0228
PIOEC 0003 0228 0144 0146 0148
PR1 1942 0195 6201
PRZ 184E 0202 0204 G207
PRINT 17F1 0143 0061
PRLN  179A 0055 0041 0049
PRNT 1844 0197 0178 0193
SPACES 1836 0188 6158 0153 0194
®¥1 1807 0155 0158
a2 181F 6170 0167
3 182t 0171 0169
XKd 1811 0163 0189
RKS 1801 0153 0175

t7F1 0138

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 I1X. 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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SOACEWATCH

FRANK W. HYDE

HEAO-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
the 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 HEAQO-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. One 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 HEAQO-3 is planned.

ANOTHER GOONHILLY

Goonbhilly 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
14GHz signals. The convertor can operate on
two modes 140MHz which can carry
120Mbits of digital information or 70MHz
carrying 60Mbits of digital or f.m. 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 10'2 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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HIS timer was designed for a full scale
Trange of 60 minutes but by using an
output of a lower order than 2'4, of the
divider, a shorter time can be more ac-
curately achieved. Alternately C1 could be
changed for a different range altogether.

ICIc and IC1d form a timing oscillator

VERSATILE TIMER

the timing oscillator on maximum and out-
put Q14 of the IC2 feeding the 1kHz 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

A selection of readers’
original circuit ideas. It
shouid be emphasised
that these designs have
not been proven by us.
They will at any rate
stimuiate 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.

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.

feeding a fourteen stage binary divider of 500uA when timing and 1mA when D. P. Burton,
IC2. The output of the divider gates a - bleeping. Warrington,
1kHz oscillator, IC1a and IC1b, which in VRI1 should be calibrated to suit the Cheshire.
turn powers a crystal mike insert as a timing range chosen. Comparing the inset
bleeper. With the VRI1 potentiometer of with the full scale time, it can be seen that
TO PIN 14 OF CD4011
s1
3 16 IS
ke ¢
c2 |, T IS 1C1g et
- . INPUT | R

R2 PULSES Q2%

820k o a5 : 25

—-—+ :— ag+ 26

c2 c3 R4 ez 2

1000 |100n Mz 45V ,T::i:

MIC1 [CRYSTAL MIC. INSERT) ! e 10 410: 210

2 4020 |n i (15 on: o0

Hea12: 212

1 g13: 28

R3 1 L2 g1e: 2%

T0 PIN 7 ™ BESE
OF CD401 1* oureur or
Vss 4020
IC1 = 4011
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Practical Electronics

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
consists of two main parts—an oscillator
which drives a step-up transformer, then a
rectifier and regulator circuit.

Transistor TR1 and its associated
components form and audio frequency
oscillator which operates at about 15kHz,
although the exact frequency depends
upon the load current. Resistor Rl
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

6-12V CONVERTOR

6V

INPUT

T

TR32n3055 LS

TR1
2N3055

c3

2zopT

500
Sw

—

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 RS 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 currente

Inductors L1 and LS eliminate r.f.
interference from the 6 and 12 volt
supplies and should be wound on ferrite
rod.

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 voit supply.

D. Turner,
Plymouth,
Devon.

ENVELOPE
SHAPER

simple modification to the Autowah
A 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 —ve 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 VRI102 at a
rate dependent on VR 102.

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/VCEF built around IC11 via VR104
and TR1.

February 1979
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VR104 should be adjusted for flat
compromise between no signal at the
output when the control voltage is low
(—ve 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

the control pulse breaks through onto the

output this can be cured with 0-22uF

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 voitage will be generated.

A. N. Oliver,

Brentwood,

Essex.
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HIS is a variation on *“heads or tails”.

By using l.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 ICla and
IC1b form an astable or free-running mul-
tivibrator, which clocks the bistable or
memory made up of IClc and ICId.
When S1 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 le.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.

HEADS ORTAILS?

LE.Ds=TIL209 OR SIMILAR
ICt =SN7400N

141C1 R3

1

R7
180

71¢1

NOVELTY DOOR-BELL

His simple novelty doorbell produces
Tan 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 S1 is pressed, C1
charges via R1. The voltage across Cl is

followed by the emitter of TR1. 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 emitter controls the
other input. The VCO output is amplified
and passed to the loudspeaker.

When §1 is released, the circuit remains
active for a few seconds while C1 dis-
charges through R2. VR2 adjusts the
ramp modulation, while VR1 adjusts the

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.

TR1,3,7.8,9 = 2N3804
TR4,5,6 = 2N3806
TR2,10 = 2N3053

R4 R6
39 3k9
TR4
TR3

| 390k

RS
c2

Sk

|220n %

390k

TR2 f'y R1
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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-1B, 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.

Practical Electronics February 1979
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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 voitage (e.g. LM309) cousins fear to
tread.

The new devices are made by Intersil and
are coded ICL8211 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 divérse ap-
plications such as positive and negative
voltage regulators, constant current
sources, overvoltage crowbar circuits and
power failure detectors.

"mable “Zener".

_terminal

The ICL8211 contains a low voltage
{1-15 Voit) reference circuit, a differential
error amplifier with a feedback reference in-

_put, a current limited common emitter out-

put amplifier, and p.n.p. hysteresis
transistor.

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-
This circuit uses two
resistors and a capacitor in addition to the
i.c., but by varying the ratio of the resistors,
any “Zener” voitage from 2 to 30V can be
selected. and a particular advantage is the
extremely low “knee” current of less than
300 micro-amps.

> R
i J:
€2 |output

£ = -

TH,

v

2 [ I

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

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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Mark A.Sawicki wm.sc.(eng) Alex. Kowalewski

Part 3

N 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. J
AAA—

+15v

PUSHBUTTON CONTROL MODULE MEURILO
In the stacked pushbutton control module there are three SN
boards, the top being the input filter, the second is the clock c

|

13[5

board, and the third is the output filter {see photos Part 2). g2 2 ua/g
(] I_

RS3

—+

100n

The boards are separated from each other by means of eight T0 L.P L7k0 H
2-5cm p.v.c. spacers and from the bottom plate by four 1cm FILTERRIOE 82pF
p.v.c. spacers. The whole module is fastened to the bottom c75 ? :"0501 .
plate by means of four 85mm steel wires threaded for 6BA 1000pF (CAL."BR”ED
self-locking nuts. The front panel is fastened to the bottom =20.0.+3vu)
plate by the necks of the five jack sockets. [
The centres of the pushbuttons are about 30mm apart in 7
both horizontal and vertical directions.

k= D6
b 1Nz001

ov

OPTIONAL VU DRIVER

Fig. 14 shows the complete VU driver circuit. The 748 is
an op-amp packaged into a TO99 round metal can, with
leads bent into an 8 pin d.il. 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 O 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 0-1in matrix Veroboard (45mm x 25mm)
and fastened to the main board as can be seen in the
photograph (page 1251—Part One).

Fig. 14. VU driver circuit

LED STATUS INDICATOR SYSTEM

Fig. 15 shows the complete circuit diagram of the l.e.d.
status indicator system. The spare connections on the main
front panel slider switches are used for this purpose. Note
that the l.e.d. status indicators are independent of the
remote control.
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L 4
GANGED STATUS INDICATDR
SWITCHES IF REGUIRED. . L
Fig.15. L.e.d. status indicator Fig. 16. Wiring for optional remote control jacks

8 The l.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 l.e.d.s. The fuzz effect however has a
.yellow l.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.

15V I"‘VV‘_'I
o 7 6-BkN
FS1  T1 3
L O o No——g 6 lévmz
I1C14 Igmkn
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b ! 15V, |rce19sne - 3 —15V
| : ) D14 D15 > "
: - A
N O o;:;F i c76 2 c77 - cso
) 1000pﬁ: 1000ypF 10pF
g c79 c81
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E O = _ C C A -2 () V
;
4

Fig. 17. Circuit of power supply unit
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Fig. 18. P.s.u. printed circuit board
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{316b)
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Fig. 19. P.s.u. board layout
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Prototype board based entirely on RS components
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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
tcm 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 rear
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 1-5mm
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.

MATERIAL .

PANELS AND CHASSIS- 1-5mm {16 SWG)
ALUMINIUM ALLOY

CASE - 12-7mm ('/;) PLYWOOD OR
SIMILAR.

DIMENSIONS IN mm

Fig. 20. Exploded diagram of chassis and case
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Fig. 21. Cutting details of front panel

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 }in 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.
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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. *

Practical Electronics February 1979
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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:—

Amazing!

LP-1 Unit Price £31.00- Post & Package £1.50 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 O; if
neither come on you've got open circuit, tri-state, signal out of tolerance (or no power!).

The ‘PULSE’ LED fiashes once for any pulse 50nsec 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.

Inthe 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-1is switch-selectabie for DTL/TTL and HTL/CMOS circuits.

LP-2 Unit Price £18.00 Post & Package £1.25- VAT £1.54 - Total £20.79,
Economy version of LP-1, with the same HTL/CMOS and DTL/TTL capability.'HIGH" or ‘LOW
LEDs function as in LP-1,'PULSE catches puises as short as 300nsec and shows pulse trains
as 10Hz biink. When pulsing,‘HIGH' comes on to show duty-cycles above 70%, LOW shows
below 30%, both on together show between 30% and 70%. 300,000 Ohm inputimped 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 £49.00- Post & Package £1.50 - VAT £4.04, Total £54.54.
Super-high speed version, captures pulses as short as 10nsec, and monitors pulse trains as

L rapid as 50MHz. Thats better performance than many cscilloscopes! 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 tatch 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 wel-
?esigned, handy and easy to use, robust, reliable and individually tested before it leaves the
actory.

And the new pulser DP-1 Unit Price £51.00- Post & Package £1.50 - VAT £4.20 - Total £56.70.
The Digitat Pulser:another new idea from CSC.The DP-1registers the polarity of any pin, pad or
componentand 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 puise at I100Hz. The single LED blinks for each single pulse, or
glows during a putse train. If your circuit is a very fast one, you can open theclock 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 cataiogue, showing all CSC products for the engineer and the
home hobbyist. .

(Prices are for UK only. For Europe add 10%, outside Europe add 12Y2% to total prices).

LP-1

Specification LP-2

P-3 DP-1

300,000

100,0000

Input Impedance

500,00002 Output Tri State

300ns

50ns

| Minimum Detectable Puise

10ns Autopolarity Pulse Sensing

10MHz

Max. [nput Signal (Freq.) 1.5MHz

S50MHz Sink and Source 100 ma

Puise Detector (LED) High Speed Train or

Single Event Single Event

High Speed Train or

High Speed Train or Pulse Train: 100pps
Single Event

Pulse or Level Transition None

Detected and Stored

Pulse Memory

Pulse or Level Transition LED indicator flashes in S_ing|e Pulse.
Detected and Stored Stays lit on Puise 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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CONTINENTAL SPECIALTIES CORPORATION

REGISTERED IN LONDON. 1303780 VAT No: 224 8074 71
DEALER ENQUIRIES WELCOME.

TRADE MARK APPLIED FOR € CSC (UK) LTD 1977.
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ICS have

helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the fieid of
electronics - now it can be your turn.

Whether you are a newcomer to the field
or aiready working in the industry, ICS csn
provide you with the specialised training 3o essential
to success.

' Personal Tuition and Guaranteed Success j

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
that suits you best and in your own home. In the words
of one of our many successful students: “"Since starting
my course, my salary has trebled and | am expecting 2
turther increase when my course is completed.”

City and Guilds Certificates

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

Radio, T.V. Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Servicing
Eiectronic Engineering & Maintenance

Computer Engineering and Programming

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

Other Career Courses

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

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

Age

Address
To ICS, Dept. D273, Intertext House,
London SW8 4UJ

Iﬂs or telephone 01-622 9911 (all hours)
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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 @ |.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 Hi-Fi, etc. at 5 Swan Street and 10 Swan Street

Tel.: Wilmslow 529588 for Speakers Tet.: Wilmslow 5262 13 for Hi-Fi

Designer approved quality kits
for Electronic Musical
Instrument Construction.

Clef Kits
o JOANNA 72 & 88 PIANOS
g * Six and 71 Octave Electronic
Ptanos with unique Touch
D Sensltive Action, as used
3 in the P.E. JOANNA, which
electronically simulates
plano key inertla - a feature
not available In any other design
A new physical layout has been
adopted to simplify construction.

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,
B(amhall, Cheshire SK7 1JU

SINCLAIR PRODUCTS microvision tv £90.

PDM35 £27.25. Mains adaptor £3.24. Case
£3.25. DM235 £48.30. Rechargeable
battery units £8. Adaptor/charger £3.70.
Case £8.50. Cambridge prﬁl?. calculator
£13.13. Prog. library £3.45. Mains adaptor
£3.20. Enterprise prog. calculator £21.95.
DM350, DM450 p.o.a. :

COMPONENTS send sae for full list. 1 1b
FeCl £1.05. Dalo pen 73p. 60 sq ins pcb
§5p. Laminate cutter 75p. Small drlll 20p.
me £1.06. Pcb and extra fxans for radio
£3.85. Case £1. 1N4148 1.4p. 1N4002
29p. 723 29p. 741 15p. NE555 23p.
bc182b, bc183b, bc184b, bc212b, bc213b,
bc2t4c 4.5p. Plastic equivs bc107, bc109
4.8p. $W §% E12 resistors 10R to 10M 1p,
0.8p for 50+ of one value. 16V electrolytics
.5/1/2/5/10/22mf Sp, 100mi 6p, 1000mf
10p. Polyesters 250V .015, .068, .1mf 'lé'p.
Ceramics 50V E6 22pt to 47n Zp.
Polystyrenes 63V E12 1 g' to 10n 3p.
Zeners 400mW E24 2V7 t0 33V 7p.

TV GAMES send sae for data. AY-3-8500 +
kit £8.95, AY-3-8600 + kit £12.50. Tank
battles chip + kit £13.96. 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 £2.96.

BATTERY ELIMINATORS 3-way type

6/74/9v 300mA £2.95. 100mA radio type

with press-studs 9V _£3.36, 9+9V £4.50.

Stabilized type 3/6/74/9V_400mA £6.40.

1§v ocar convertors 3/4}/6/73/9V 800mA
.50.

BATTERY ELIMINATOR KITS send sae for
data. 100mA radio types with press-studs
43V £1.40, 6V £1.40, 9V £1,40, 41+43V
£1.80, 6+6V £1.80, 9+9V £1.80. Stabilized
8-way t!fes 3/44/6/74/9/12/15/18vV
100mA .80, 1Amp £6.40. Stabilized
power kits 2-18V 100mA £3.60, 2-30V 1A
£6.95. 2-30V 2A £10.95. 12V car convertor
6/74/9V 1A £1.35.

T-DEC AND CSC BREADBOARDS sdec
£3.17, t-dec £4.02, u-deca £4.40, u-decb
£6.73. 16 dil adaptor £2.14, exp 300 £6.21,
2)5;)4350 £3.40, exp 650 £3.89, exp 4b

BI-PAK AUDIO MODULES S450 £23.51.
ALBO £4.86. pa100 £16.71. spm80 £4.47.
bmt80 £5.96. Stereo 30 £20.12.

SWANLEY ELECTRONICS

{Dept. PE}, 32 Goldsel Rd.,
Swanley, Kent BR8 BEZ

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.
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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 | 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. | 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. -

| remember the mixed feelings | had

when | 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 box
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.

| 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 the
logic functions alone. The same work is
now done by a couple of chips. In all, the
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.

took 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 bug
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 service
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 kngwn 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 still
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 | 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 1520625, 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

Copies of Patents can be obtained from :

ORGANIC TOUCH SWITCH

ToUvCH
| acrivareo |
SwITCAH
~t l
to the roots of a pot plant, then the plant

itself will serve as the touch sensitive
element.

the Patent Office Sales, St. Mary Cray, Orpington, Kent

Price 95p each

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

PIEZOELECTRIC TRANSDUCER

A

N\

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 altermnating 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

5 A3 A_2

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.

| I
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The Sinclair PDM35.
A personal digital multimeter foronly £2995

Now everyone can afford to
own adigital multimeter

A digital multimeter used to
mean an expenstve, 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.

Wiith 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
3, digit resolution.

Sharp, bright, easily read LED
display, reading to +1.999.
Automatic polarity selection.
Resolution of 1 mV and 0.1 nA
(0.0001 4 A).

Direct reading of semiconductor

Operation from replaceable battery
or AC adaptor.

Industry standard 10 M (2 input
tmpedance.

Compare it with an
analogue meter!

The PDM 35’ 1% of reading
compares with 3% of full scale for a
comparable analogue meter. That
makes itaround 5 times more
accurate on average.

The PDM35 will resolve I mV
againstaround 10 mV for a
comparable analogue meter - and
resolution on current is over 1000
times greater.

The PDM35s DC input
impedance of 10 M {11s 50 times
higher than a 20 k{1/volt analogue
meter on the 10 V range.

The PDM35 gives precise
digital readings. So there’s no needto
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.

Please send me (qty) PDM 35(s)
@ £32.35(incl. VAT) each................... £
—(qty) De-Luxe carrying cases
@ £3.24 (incl. VAT) each..................... VG ——
—(qty) AC adaptor(s) for 240V
power @ £3.24 (incl. VAT) each...........[-
l Post and packing (please add)............. £0.65

I enclose cheque/PO made payable
to Sinclair Radionics Ltd for

(indicate total amount)...................... L-

To: Sinclair Radionics Ltd, London Road, St Ives, Huntingdon, Cambs., PE17 4HJ.

Technical specificution(+8 -
DC Volts (4 ranges)
Range: 1| mV to 1000 V.
Accuracy of reading 1.0% * | count.
Note: 10 M n1input impedance.

AC Volts (40 Hz-5 kHz)

Range: 1 V1o 500 V.

Accuracy of reading: 1.0% % 2 counts.
DC Current (6 ranges)

Range: 1 nA to 200 mA.

Accuracy of reading: 1.0% * | count.
Note: Max. resolution 0.1 nA.

Resistance (5 ranges)

Range: 111 to 20 M11.

Accuracy of reading: 1.5% =+ 1 count.
Also provides 5 junction-test ranges.
Dimensions: 6inx 3inx [ % in.
Weight: 6'- oz.

Power supply: 9 V battery or
Sinclair AC adaptor.

Sockets: Standard 4 mm for
resilient plugs.

Options: AC adaptor for 240V

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. [t 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 sendit to us.

Sinclair Radionics Ltd, London Road,

St Ives, Huntingdon, Cambs., PE17 4H},
England. Regd No: 699483.

Address... o—

forward voltages at 5 different currents. | Linderstand that if] am not completely

T R ] ]
% Sim=l=ir-|
Resistance measured up to 20 M (1. satisfied with my PDM 35, | may return %

1% of reading accuracy. it within ten days for full cash refund. i World leaders in fingertip electronics
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TOTAL AMPLIFICATION FROM

CRIMSON ELEKTRIK

— WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS —

STEREO PRE-AMPLIFIERS

CPR t

CPR1-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 s a superb 40dB, this together with the high slewin%mte ensures clean top, even
with high output cartridges tracking heavlly modulated records. Common-mode_distortion is
eliminated by an unusual design. R.].A.A. is accurate to 1dB; signal to noise ratio is 70dB relative
to 3.5mV; distortion < .005% at 30d8 overload 20kHz.

Following this stage is the flat gain/balance sla%e to bring tape, tuner, etc. up to power amp. signal
tevels. 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

Sultable for nearly all moving-coil cartridges. S ivity 70/170uV 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 1kHz
8 ohms; T.I.D. insignificant; slew rate limit 25V/uS; signal to noise ratio 110dB; frequency
response 10Hx-35kglz. -3dB; stability unconditional; protection drives any load safely; sensitivity
775mV (250mV or 100mV on requestl; size 120 x 80 x 25mm.

POWER SUPPLIES

We d e power ies which use our superb TORQIDAL transformers only 50mm
high with a 120-240 primary and single boft fixing lincludes capacitors/bridge rectifier).

POWER AMPLIFIER KIT

The kit includes all metaiwork, heatsinks and hardware to house any two of our power amp
modules plus a power supply. It is contemporarity styled and its quality is consistent with that of
our other products. Comprehensive instructions and full back-up service enables a novice 1o build

it with confidence in a few hours.

POWER AMPLIFIER MODULES POWER AMP KIT .. . £3240
CE608 60W/8 ohms 35-035v £16:30 1
CE 1004 100W/4 ohms 36-0-35v £19-22 RRESAMPS" |,
CE 1008 100W/8 ohms 45-0-45y £23.22 These are available in two versions
CE 1704 170W/4 ohms 45-0-45v £29.12 one uses standard components, and the
CE 1708 170W/8 ohms 60-0-60v £31.90 other (the S} uses MO resistorts where
necessary and tantalum capacitors.
TOROIDAL POWER SUPPLIES CPRI . .£2949 CPRIS . £39.98
CPS1for2 x CE6080r 1 x CE 1004 . £1447 . .£18.50 MCIS . £2949
CPS2 for 2 x CE 1004 or 2/4 x CE 608 £1682 POWER SUPPLY:
E:gi :orZ x Eg lggg or 1 x CE 1704 g;gs . £6:75TR6 . . £1.75
or 1 x 0.0 RS | -31
CPS5 for 1 x CE 1708 L ... £2268 BRIDGE DRIVER, BD!
CPS6 for 2 x CE 1704 or 2 x CE 1708 £23.98 Obtain up to 340W using 2 x 170W
amps and this module.

HEATSINKS 8DI - . £5-40
L'dghl duty, 50mmbé°C/W S s sgo

edium power, 100mm, 1.4 b -20
Disco/group, 150mm, 1.1°C/W £2.85 chMsoN ELEKTRIK
Fan, 80mm, state 120 or 240v . . £185
Ean mo:mgd oz!olwo dr‘islleglcl 00mm 1 A STA M FO R D STR E ET.

eatsinks, 2 X 4°C/W, 65°C max.
with two 170W modules. ° £29-16 LEICESTER LE1 6NLL
THERMAL CUT-OUT,70°C . . . £1.90 Tel. (0533) 537722

All prices shown are UK only and include VAT and post. COD 90p extra, £100 limit. Export is

rrv‘a prablu,m, please ‘w,ri!u for specific quote. Send large SAE or 3 international Reply
P e tale o i 5

Distributor: Miric Teleproduckter, Box 12035,

$-750 12 Uppsala 12, Sweden.

LISTEN TO THE SECRET

WORLD OF PLANTS

As featured on Horizon, Nationwide, Radfo & 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
Translator™,

* Experlence the unique Musical
Form of Plants

# Hear the beautiful patterns of sound
~ created by thelr natural response

» Compare house plants’ reactions to
people - with the distinct tunes of
those outside

» Easy to operate, internal speaker &
batteries

Biv Activity Translator |

o The naturally generated Blo Electric

ﬂ * 4 potential across a plant teaf is picked

up by 2 carbon foam electrodes, When

- o amplified and filtered, a VCO, VCA and

other exclusive synthesiser circuits are programmed by the control voltage from the

plant to produce tracking sequences of notes. These follow in pltch, rhythm and

volume the ever changlng signai from the plant.

The kit Includes 6 I.C's, 3 transistors, all high quality components, tinned and drilled

fibre glass P.C.B., loudspeaker and comprehensive assembly instructions. Also

Inciuded is a free case, ready punched, with wooden end cheeks and stick on

slikscreened front panel for a really professional finlsh,

Runs on 2 x 44 volt batteries (not supplied).

SPECIAL INTRODUCTORY OFFER INCLUDES FREE CASE

KIT £19.90 ASSEMBLED AND TESTED £27.50 BR/GENSLUDES

Aliow 21 days for delivery, Offer extended to January 31st 1979.

JEREMY LORD SYNTHESISERS, (Dept PE2)

52 Becmead Avenue, London SW16 1UQ

58

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. SO5 3ZR
\_ Telephone Chandlers Ford (04215) 2956

)
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Compiled by 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-

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 1; 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
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Flo 1 2 3famf+ 2 3o 1- 2 3fea|r 2 3

Table 1. Assignment of the 256 possible codes to instructions in the SC/MP

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 14 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-

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 segment
pattern to the display, where P1 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 OFIE (high byte) and OFIF (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
Pl-relative auto-indexed addressing. The
user’s program at OF80 demonstrates the use
of the two new op-codes. It loops around
loading P1 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.

3 ADD USER-DEPINED INSTRUCTIONS TC
1 SC/MP INSTRUCTION SET.

0000 »=OF1D
1

oF1D ASAVE: .=,41 1POR A-REGISTER
OF1E OP7F P} JDBYTE UPROG-1 JFOR JUMP
1
OP20 COPD SETUP: LD P3 JGET ADDRESS OF
oF22 37 XPAH 3 ) USER'S PROGRAM.
OF23 COFB LD P+l
or25 33 XPAL
OF26 COF6 RETURN: LD ASAVE JRESTORE A-REG.
OF28 05 IEN 1ENABLE INTERRUPTS
oFP29 3F XPPC 3 1JUMP TO USER'S PROG,
OF2A C8F2 ISRy sT ASAVE $SAVE A-REG
OF2C €300 LD 3 1GET *OP-CODE*
OF2E E420 XRI X'20 11IS IT 20?7
OP30 9806 Jz SRO
OF32 Edol XRT X'01 1IS IT 217
OF34 9808 Je SR1
OF36 90EE amp RETURN ; IGNORE OTHERS
1
3 X'20 CHANGES FLAGS
OF38 06 SROW csa
OF319 E£407 XRY 7 JINVERT PLAG BITS
or3B 07 CAS
OFPIC 90EB P RETURN
i
) X'21 DISPLAYS SEGMENT CODE IN NEXT BYTE
OF3E €701 SR1: LD e1(1) 1BUMP P3
OF40 €300 LD (3 JGET SEGMENT CODE
OF42 CDO1 ST a1(1) FDISPLAY IT
OF44 90D4 Jup RETURN
'
} TEST PROGRAM TO ILLUSTRATE USE
op0o DISP = 0Do0 IDISPLAY ADDRESS
.=0F80
OF80 €40D UPROG: LDI H(DISP) JPOINT Pl TO
or82 15 XPAH - ) DISPLAY ADDRESS.
0r83 C400 LDI L{DISP)
oras 31 XPAL
OF86 213F JBYTE  X21,X'3r IDISPLAY '0*
or88 2176 WBYTE  X'21,X'76 JDISPLAY ‘H'
OF8A 20 .BYTE  X'20 JTOGGLE FLAGS
or8B 90r3 Jup UPROG JLOOP AROUND
'
0000 .END

Fig. 3. Program for SC/MP which with
the circuit of Fig. 1 extends the instruc-~
tion set
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(a) The track lying between IC8 and
IC3 on the underside of the board
should be cut as shown

SC/MP XPAL O 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 O (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 O 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 O to 3.

The corresponding higher-byte instruction
XPAH O (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
3 INDEX IN ACCUMULATOR

OF34 01 XAE

QP3S 02 ccL

OP36 40 LDE

or3? 70 ADE 1DOUBLE INDEX
OF38 P43A ADI L{HERE) $ADD TO PC
OP3A 30 HERE:  XPAL ] 1PUT IN PC
OF3B 900C JMp Lo

QF3D 901A JIMP Ll

OFJIF 9028 Jmp L2

OF4l L4: JROUTINES

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.

% 7400

PIN 6
of IC17
(74LSO0)

(b) Two gates should be wired bet-
ween the points shown

Fig. 2 (above). Modification needed to
MK14 kits

ADCO817 DATA ACQUISITION
SYSTEM

National Semiconductor’s ADCO817 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 ADCO817 has
an accuracy of +1 bit; the ADCOS816 is a
prime version of the same part with an ac-
curacy of +4 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-
CO817 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 @, 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
providle 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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Fig. 5. Interface between a Data Acquisition Sysiem 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 $O00E 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

L1 DAS
.
: DATA AGOQUISITION SYSTEM CHIP INTEAFACE

4000 DAS EQU 2000
0000  INPUT EQU 0 INPUT CHANNEL (0 - F)
® IN D2 KIT HONITOH:
4000  JRQVEC EQU  $A000  INTERRUPT VECTOR
EOPE  DISPLA EQU  $EOFE  DISPLAY ROUTINE
E3IC  AEGSTS EQU  $E31C  CORVERT HEX TO 2 DIGITS
ADOC  DISBUF QU $400C  DISPLAY BUPFER
® INITIALISE DAS FOR FIAST CONVEASION
0000 ORG 0
0000 CE 0010 MAIN  LDX (ISR
0003 FF AC0O STX IRQVEC
0006 86 00 LDA & EINPUT
0008 B7 M00D STA A DAS SELECT INPUT
0003 OF cL1
000C 7€ EOFE JuP  DISPLA  WAIT FOR INTERRUPT
.
® DISPLAY INPUT IN HEX (00 - FP)
.
0010 OKG ‘10010
0010 B6 4000 ISR LDA A DAS
0013 BD E31C JSR REGSTS
0016 86 00 LDA & E£INPUT
0018 BT L000 STA A DaS START NEW CONVEASION
0018 38 RTT

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, O in this
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 SAOOC—S$AO011. 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 resuilt of the conversion in accumulator
A and the jumps to the subroutine REGSTS in
the monitor which separates this into two 4-bit
nibbles and puts them into the display buffer
for display.

"78 AUDIO WRITER IS PE CONTRIBUTOR

HE 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.
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NEW OLDE MAGAZINE

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 l.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 “elec-
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. 1 was scheduled for publication in mid-January 1979. The
annual subscription will be £5-80 inland, £6-80 overseas, postage paid.
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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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, VR1, 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
3-56mV. 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 gommon emitter mode with a low
collector current of about 100pA 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 TR1
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
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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.

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 orien-
tated.

The boards are lifted clear of the case by means of 6BA
screws and nuts and the constructor must ensure that the
breaks in the Veroboard tracks near these are properly made
or the circuit wili not function.

Practical Electronics
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showing board placement
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panel components. All
lettered flying leads refer to
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INPUT

»

OUTPUT INPUT 3 INPUT 2
@ SK7 » SK6 1] SKS
R103 R3  R102 R2 R10%
SK3 qjmd SK2
1 Y + ¥ 9 1
M

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, duafl 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 1in,
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
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LINE
SKé
Showing phono socket assembly at rear
R9 panel for line and microphone inputs and
mixer output. Note that the attenuator
MICS. resistors are wired directly at the input
Skt sockets for all channels
1 EF37

their respective positions. The pots, l.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 jn Fig. 1 are present +1V and the mixer is ready for
use.

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, 1PC Magazines Ltd.
Lavington House, 25 Lavington Street
London SE1 OPF

| enclose P.0./cheque value binders at
£2-85 each (£3-45 overseas) for Practical Electronics
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TANDY CATAI.OGUE

(U.K. Mainland sales only)

16 NOTE
SEQUENCER

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.

LOGISCOPE

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
\_~ SHELENS

THE problem with books about microprocessors is that the author
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

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

O 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.

POINTS 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 R13, and a longer link to clear
the track running underneath.

AS OO0V

-« « & Selection from our posthag

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.

68

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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MI SPEAKER BARGAIN

Stereo pair 350 kit. System consists of 13" x
8" approx. woofer with rolled surround; 2%"
approx. Audax tweeter, crossover components
and circuit diagram. Frequency response 20°Hz
10 20 KHz. Power handling 15 watts RMS

walts max. 8 ohm impedance. 0‘

Per stereo pair
£14.95 54008 Y
* As above but complete with all woodwork in kit form, finished in m
simulated teak veneer, with instructions. Per stereo pair
Size approx 20" x 11" x " £28.00 -+ ¢5.00p50.

Manual single play
B record deck with auto-

retum and cueing lever, fitted with stereo
ceramic cartndge 2 speeds with 45 r.p.m.
spindle adaptor ideally svited rom home

"oonmmce£10.95 (75

DUR PRICE

TURNTABLE BARGAINS FOR PERSONAL SHOPPERS
GARRARD 8658 Deck GARRARD SP25 MK}V Deck
£26.95 |

with Shure head. £2595

Plinth and cover for BSR decks fﬁUU

| BARGAINS FO R;P.ERSONAI. SHOPPERS

PORTABLE
STERED
RADID
CASSETTE
RECORDER
UNREPEATABLE
MW, LW, SW and Stereo VHF.
6 watts outpur Battery/Mains operation.

160 16 VOLT MAINS TRANSFORMER. 2Y; amp.

BSR Record auto deck on plinth with

stereo cartridge ready wired.

LED 5 tunction men's digital watch

stainless steel finish

LCD 5 function men’s digital watch

staintess 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
RADID  Accurate 4 Digit
Electronic Clock with %" LED
display. Buzzer and

snooze timer.

£11.95

125 Watt Power Amp Module

Mains power supply for above unit. £3.50
MUSIC CENTRE CABINET with hinged smoke
acrylic top. finished in natural teak veneers,
size 30%” x 14%" x 7% " approx.

£2.95

MULLARD Buiilt power supply

DECCA OC 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 3%" approx
tweeter inC. Crossovers

£20.00
‘VIDEDMASTER Super Score TV Game

with pistol mains operation f‘ 4-95

PORTABLE RADIO/CASSETTE RECORDER, AM/FM with clack.
LW. MW. SW, VHF mains/battery operation. £41 95

7" TAPE TRANSPORT Mechanism—a selection
of models from £895

BARGAIN PACKS
CURRENT CATALOGUE

PRICE st 3

ATOVER
PER PACK

S1EE OUR PRIGES

amp modules, + 1 LP1182/2 Sterec pre amp for

ceramic and auxiliary input.
OUR PRICE
ptp £1.00

AUDIOMODULES IN

PACK 1.2 x LP1173 10w. RMS output power audio

£4.95

ACCESSORIES ARE DNLY
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS.

.

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

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

Recommended set of
rotary stereo controls
comprising BASS, TREBLE.

ACCESSORIES -

Suitable power supply parts mcludmg

DUR PRICE £39.95

]

u-..f‘f'

Prtes comern ot

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

20x20 Viscount amplifier.

For the exp in every detail, same
facilities as Vlscounl IV but with 30x30 output. 60x60 watts
peak. For use with 4-15 ohms speakers. £23.00 without cabinet.

SANYD Nic/cad. battery, with
mains charger equivalent in
size and replaces 4 SP11
type batts. Size 3%'x 1%"
x 2" approx.

£7.50

p*p
£1.50p

.

'5?71 .-
AM/FM STEREQ % ~

TUNER AMPLIFIER CHASSIS COMPLETE
Ready built. Designed in a slim form for compact, modem installation.
Ratary Controls Vo: On/0ff, Bass, Treble, Balance.

Push Buttans for Gram, Tape, VHF, MW, LW and 5 button rotary
selection switch.

Power Dutput 5 watts per channel Sine at 2% THO inte 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 10 17KHz within + 1dB
Radio M sensitivity for 3dB below limiting better than 10 uV

AM sensitivity for 20dB S/N MW 350 uV/Metre LW 1mV/Meire
Size approx length 16 x height 2% x depth 4% o&p
240 Volts AC Complete with Circuit diagram. £19.95 £2.55

£29.00 with cabinet. p&p £2.50 in each case.

£23.00 * £250 (NOTE Cabinet not
wulhuutcabmel PSP 4y ailable separately.)

GPECIAL

mp\e(e
EOM s WITH SPEAKERS
2 Goodman compact 12" bass woofers with cropped size 14,000
Gauss magnet. 30 watt RMS handling + 3%” approx.

FREE. 4 dimensional stereo sound adaptor, when purchasing the

30x30 WATT AMPLIFIER IN KIT FORM

£29.00 25

complete with cabinet.

FFE
with 30x30 WATT AMPLIFIER IN KIT

tweeters and crossovers. £49.00
+p&p £4.00

BUILTAND READY TOPLAY  39.00 ASSEMBLY
30x30 Viscount. Available fully built and tested. + p&p £2.50

maq:etic, cerar.nic and auxiliary inputs. mains , rectifier, g VOLUME and BALANCE.
illus. 2% £7.45 ““FED £1.95 s 95p
GARRARD
BARGAIN 86 SB MKII.
UST PRCE 380~ 3'paeq miable
module with

plinth and cover.

50 WATT MO
0ISCO AMP

£29.95

P&P £2.50

Size approx.
1307 x 547 x 6% | T
50 watts rms. 100 watts peak outpul. Big features include two dlu:
inputs, both for ceramic cartridges, tape input and microphone input.
Level mixing controls fitted with integral push-pull switches. independent
bass and treble confrols and master volume.
SPECIAL OFFER. The above 50 watt amp plus 4 Goodmans Type 8P. 8"
soeakers. Package price £45.00 + £4.00 P&P.

70 & 100 WATT

40x40 watts peak. For use with 8 to 15 ohm £29.90 MONO DISCO AMP i/ i
oL OFFER cas | e WD ] 1 2%
FOR PERSONAL SHOPPERS ONLY | Prushed somoun % = ] .

Five vertical shde controls master volume.

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

No. 2. or vice versa. Pre tade level control 70 watt 57
{PFL} lets YOU hear next chsc before fading 140 wart peak
ttin. VU meter monitors output fevel, p&pfaoo
Output 100 watts RMS 200 watts peak. 100 watt f65

STEREQ
CASSETTE
TAPE DECK

Consisting of ready built tape
transpon system/mechanism.

mated to the electronics
Unit 15 ready buift for in-

C

stalling into cabinet ot

own choice. Features include
pause control, solenoid assisted
auto-stop, 3 digit tape counter, beit
driven batanced Hy wheel by OC motor

323 EDGWARE RUAD LUNDUN w2
210 HIGH STREET, ACTON W3 6NG

ALL PRICES INCLUDE VAT AT 12V% ,

All items subject to availability. Price correct at
1.12.78 and subject to change without notice.

Specification Power
Output, more than 0.5v, mic ~65dB 10K, DIN -4 7dB 100K fL

Track-2 channel stereo record play-back, Tape speed 4 Bem/sec Freg.
respanse 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 1apes Suze of mechanism Jnly 44" x6%"” x 11%" approx.,

with electronic speed cantrol, twin VU meters

included a moulded top-plate as iilustrated
13%" x 9%" approx. wath circont diagram £2500 PSP £2.50
Opt. extras’ Mains transformer to suite £2.50 + €1 p & p.

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Half day Thursday. ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK
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Marshalls:...o.

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:
Glasgow: 85 West Regent Street, G2 2QD.

2N2219 0.38
N22194A 0.39
N2220 0.39
N2221 025

2N3397
2N3438
2N3440
2N3441
N3442
N3838 0.17
N3B38A 0. :7

2N4082
2N40B4
2N4074

N2222A 025
N2389 027
2N23B9A 027
N2846 080
N2647 1.55
N2903 160
N2904 031
N28044A 0.31

N2805 0.1
2N2905A 0.31

N2908 025

N2907A 015
N2923 0.7
N2924
N2926
N2926
N3053
N3054

3 ' 050 2N3I055
2N2193A D52 2N3390
2N2194 042
2N2194A 045
2N21895 040

N3396 0.13 2N4081 2N5248

LINEAR CIRCUITS

075 LM3795 425 LMI815K 175 TAD10C
1.0 LM3BON8 096 LM7824K 1.75 TRA120
LM380N14 LM78L05C2

0.30
LM78L1202

0.3
LM78L15C2

030

MMS314 460
MMS5316 460
033
085
198
450

200
080
224
2%
235
248
250
270
235
245
250
270
360
380
TBAS6000 3.00
TRA570 210
TBAS700 220
TBAT00Q 220
TBA720A0 2.06
495 TBATS50 236

245
1.30
1.30

108
(M381AN 2.70
LM381IN
LM382N 1
(M384N 1
LM386N 0.
LM38IN 1
1
1
0
0

25S3358%ke

049
087
054
on
LM723C 075
LM723C14 0.45
tM341e 070
030 LM741C8 0.30
LM741C14 n:m
042P

uso SN76001N
090

115 SN76003N TCA270 299
152 238 TCAT30
152 SN76013N

122
210 SN78023N

eac
@t

LM320P5_ 115 LM1351N 1.30 TCAI05 149
LM320P12 1.15 [M1458N 0.45 SNTG033N TCA40 165
IM320P151.15 {M1496N 0.97 235 TDA1022 750
iM320P24 1.6 (M1808N 290 TAA263 1.35 TDA1024 124
LM323K 695 (MI812N 620 TAA30D 170 TDA1034 476
LM339N 060 LM1B20N 1.16 TAA320A 115 TDA2020AD
LM340T5 088 LM1828N 190 TAA350A 300 450
LM340T15 088 |M1830N 190 TAAS21 1.10 UAAI70 215
LM340724 088 |M1841N 190 TAA522 210 UAAISD 245
LM341P5 0.80 tM1845N 1.50 TAABS0 048 TLOBOCP 125
LM341P120:80 (M1848N 198 TAA560 210 TLOBICP 050
LM341P15080 LM1850N 190 TAA570 220 TLO82CP 1.10
LM341P24 080 {M1839N 490 TAA370A 546 TLOB3CN 140
tMI48N 095 {M330IN 060 TAAGIOD TLOBACN 14§
LM358N  0.60 (M3302N 055 TAASG0 380 LF355N 080
LM360N 300 (M3401N 055 TAAI70 420 LFI56N 080
LM370N 330 |M3900N 068 TAABIIB 250 LF357N 080
LM371H 235 |M3905N 115 TAA621 250 LF13201N 300
tM350K 645 [M3909N 0.78 TAAGBIA 1.65 LF1333IN .00
tM37IN 335 (M391IN 110 TAABBIB 145 LFI3741H 080
LM374N 338 (M7805K 1.76 TAA700 450 LF13741N 0SS
(M3778 180 (M7817K 175 TAAS30A 145

LM378N 240 M32¢ 075, TAAS30B 14

01-723 4242.

Tel: 041-332 4133. Bristol: 1 Straits Parade, Fishponds Road, B516 2LX. Tel: 0272 654201

2NS247
2N5248
NS294
2N5295
2N5296
2N5298

o
01
01e

BCS49B

TRANSISTORS

BC147 BCIBZB 043
BC1478 015

BC148 0.1%
8C1488

ad B B o s ot b b b b o o
s WP D O h ) WS R

4

L L L L ettt ettt lok:
oA b ()

Y Tl L L L L L P Ty
o o 1 b o b i et i i b b b b b b 8 b b b ek om b b b b e e
S N NN NI PORCRTTLLNORR O LR

CMOS

4000 0.22 4016 052 4088 027 4086 D089
40018 0.22 40178 105 4030 084 40508 0.85 40698 0.24 40898 2.10
4002 022 40188 1.05 40318 225 40518 0.95 40708 0.85 40938 1.00
4008 1.25 40198 052 40358 1.30 40528 0.38 40718 0.24 4094 2.30
4007 022 40208 1.15 4037 120 40538 0.98 4072 027 4095 1.30
40088 0.99 4021 1.05 40418 085 4054 1.48 40738 0.24 4098 1.0
4008 053 40228 1.00 40428 0.86 4065 1.85 40758 0.24 4097 485
4010 058 40238 022 4043 1.06 4058 1.66 40768 0.99 4098 100
40118 0.22 40248 0.76 4044 100 4059 6.00 4077 070 45108 1.20
4012 022 40258022 4045 178 40608 1.15 4078 027 4511 175
40138 0.52 40278 055 40468 1.50 4063 1.35 40818 024 4518 2.10
4014 1.00 40288 092 40476 096 40666 0.76 4082 027 45188 1.20
4015 1.05 40298 1.10 4049 0986 4087 485 4085 088

EXPAND AND SO A Ao
GROW WITH KI M g&g?gﬁOMPUTER

AMERICA’S FASTEST SELLING MOST POPULAR 6502
BASED SYSTEM — EASILY EXPANDED
INTO A PERSONAL HOME COMPUTER

The basic KIM 2 includes Hex keyboard and dispiay,

audio cassette Interface. VDU Interface. Superb docu-

mentation. 2K monitor software In ROM. Powerful

instruction set. The besuty of this system is the ease of

extension and versatillty with all the possible future requirements catered
for. Up and running In minutes. Any future beneflts from Commodores PET
computer will be software compatible with thelr KiM system and In fact
your KIM system has the design flexlbility to suit any requirements.

KIM IS EXPANDABLE - Expand as you learn up to 65K

KiM 1 - Basic board with above features assembiled €108.00
KIM 3 - 8K static RAM card plugs Into motherboard €141.00
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 |l keyboard in — converts TV set to cheap
computer terminal via aerial socket. Also standard RS$232 connector for
micro computer or modem — 16 lines x 64 characters
SEND SAE NOW FOR FULL DETAILS.

t S ENS Low profile IC skts
8pin 15p 22pin 30p
R - Cne Gt |1 HE
i 8
g’:ﬂ’“ﬁg”g H Lsfrﬁa ﬁfg 169, Y‘eg New enlarged micro section 13::'.: 27: 40 :l: 555
R m anode or catl ELIC Il 0 120 20 largest range of quality components
Large 5mm 20 .20 2 from francglsed suppliers avallable FULL RANGE OF
8mm HT £1.50 Extrabright ,40 .40 .40 in UK. All VAT inclusive prices. Capacitors  Diodes
10mm HT £1.55 liedLDZ71 £0.55 Over 8,000 line items plus lots | Resistors  Cables
s B, i S e | e G
d d et n our new
Full range + data in our *79 catalogue at any ot our tour branches. c|oci'ss calaulgguc
VD * MAIL % |3} DIGIT PANEL METER KIT
CONVERT TVSETTO VDU

The new CRT conwol 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 TTL compatible, line
erase, full card includes UART,
en etc., comp video
lleybd in.

Send S.A.E. for data.

chip £17.20
full card £151.00

Modem, char,
out from enco

BO244A

MJE520  0.50
MJES21 0.70
MJE2955 1.85
MPF3055 1.05
MPF102
MPF103
MPF104

TTL
TALSOON 026 74LS162N 143 7400N 017 7490AN 045
TALSOIN 026 74LS164N 143 740N 017 T491AN 085
74LS02N 026 74LS168N 243 7402N 017 49N 045
T4LSOIN 026 74LST69N 243 7403N 047 7493N 045
T4LS04N 029 T4LSIT4N 133 7404N 017 7494N 090
TALSION 026 74LS175N 126 7405N D22 74958 076
TALSI2N 026 74151BIN 395 7406N 056 7496N Q.70
T4LS13N 058 74LS189N .74 74CIN D55 749IN 195
J4LS14N 143 74LS190N 100 7408N 022 74100N 140
JALS20N 026 74LS191N 100 740N 022 74107N 035
J4LS26N 039 74LS192N 198 7410N D20 74)1BN 095
74(527TN 050 74LS193N 198 741IN D26 74119N 140
J4LS28N 042 74LS196N 128 7412N 020 7412IN 028
74LS30N 026 74C00N D24 74138 036 74122N 055
J4LS3TN 0.32 74C02N 024 741N 080 74123N 055
J4LS38N 0.32 74C04N 024 T416N 036 74125N 045
J4L540N 0.29 74C08N 024 7417 036 74141N 086
J4LS42N 107 T4CION 024 T7420N D22 T4148N 135
TALS4TN 109 T74C14N 141 742N 032 74145N 086
J4LS48N 109 74C20N 024 7425N 032 74150N 320
J4LS49N 109 T74C30N 024 742IN 032 7415IN 076
JALS5IN 026 74C32N 024 7430N 022 74153N 076
T4LSS54N D025 T4CAZN 082 742N 030 74158N 120
J4LST3N 042 74C4BN 138 T43TN 035 74155N 070
J4LST6N 042 74C73N 054 7438N 032 74157N 078
74LS78N 042 74C74N 056 7440N D20 74160AN 1.0
74LSB3AN 120 74C76N 054 7441AN 084 74161AN 1.10
74LSB5N 110 74CB3N 130 7442N 076 74162AN 1.10
J4LS90N 1.10 74C85N 130 7445N 140 741B3AN 1.10
74(S91N 120 74C86N 064 T7448AN 090 74164N 136
74LS92N 086 74C89N 439 7447AN 08B0 741B5N 136
74LS93N 190 74C90N 0B85 7448N 080 7416IN 250
T4LS95AN 110 74C93N 085 7450N 022 74174N 150
J4LS96N 136 74C95N 1.04 745N 022 T4175N 100
T4LS107N 042 74CI1DIN 122 74538 022 74176N 030
J4LS109N 0.42 T4C1SON 414 7454N 022 74177N 080
74LS122N 08D 74C15IN 247 7460N 022 74180N 100
J4LS123N 0.8 T74C154N 368 7470N 046 7418IN 200
J4LS124N 270 74C167N 221 7472N 030 74182N 0380
T4LS125N 0.50 74CI60N 1.11 7473N 044 74184N 150
TALS126N 050 T4CIBIN 111 7474N 032 74185AN 1.50
74LS136N 044 74C162N 1.11 7475N 080 7418 325
J4LS145N 1.30 74C163N 1.1 7476N  0A6 74189N 260
74LS161N 1.07 T74C164N 104 7480N  0BO0 741S0N 1AD
74LS153N 0.58 74C185N 104 748IN 100 7419IN 120
74L8154N 145 74C173N 0S80 7482N 080 74192N 120
74LS155N 1.20 74C174N 0890 7483N  1.05 74193N 120
74LS156N 120 74C175N 050 7484N 120 74196N 120
74LS158N 065 74C192N 1.11 7485N 136 7419IN 100
74LS180% 143 74C193N 111 74B5N 036 74198N 200
74LS1BIN 085 74C195N 104 7489N 245 T4139N 200

TRIACS

Texas

gamp 77
a

Bam: 82:

plastic rack 400v T0220
3p
16 amp £1 21
20amp £1.87
25amp £2.20

THYR ISTO RS plasnc powev

mps
IOOV o 38 lOOvo 47 IOOVO 63
200vo 44 200vo 54 200vo 70
400vo 54 400vo 68 400vo 90

8randed Texas quality product

O R D E R Intersil
Quick service on all orders I(‘ngdli‘si:)lay

- please add 40p for P&P
1o all orders. Tel. orders on
credit cards £10 minimum.

By € with Accems. i i

Batl operated.

Contains alt components
reqd for construction
plus PCB. Auto vero
extremetly versatile

and accurate easy

y kit.

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% VAT.

Stop reading about computers and get your hands on onel With
ELF Il and our new Short Course by Sl]om Pittman, you can master
computers in no time at alll ELF Il 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.

EIf 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 1l can give you POWER with add-ons that are
among the most advanced found anywhere. American |EEE
chapters plus hundreds of uni ities and major cor {
have chosen the ELF Il 1o introduce their students and personnel
to microprocessor computing!

Learn The Skill That May Soon Be Far
More Important Than Your College Degreet

The abllity 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 plex business, engi ing. 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 Il Is The F-A-S-T Way to Learn
Computer Fundamentals|

Regardiess of how minimal your computer background is now,
you can learn to programme a computer in almost no time at all
That's because Netronics has developed a special Short Course
on Microprocessor And Computer Programming in non-technical
language that ieads you through every one of the RCA COSMAC
1802’s capabilities so you'!l understand everything ELF !l can do.

. and how to get ELF Il 1o do it}

All 91 commands that an 1802 can execute are explained to
you, step-by-step. The text, written tor .Jetronics by Tom Pittman,
is a tremendous advance over every c.her programming book in
print.

NOW AVAILABLE FOR ELF Il -

O Tom Pittman’s Short Course On Microprocessor & Computer
Programming teaches you just about everything there is to know
about ELF |l or any RCA 1802 computer. Written in non-technical
language, it's a learning breakthrough for engineers and laymen
alike. £5-00* post paid!

O Deluxe metal cabinet with plexiglas dust cover for ELF Il
£29:95° plus £1-50 p&p.

O RAF Modulator for use with TV set. £3-00* post paid.

O GIANT BOARD kit with cassette I/O, RS 232-C/TTY 1/O,
8-bit P 1/0, decoders for 14 separate I/O instructions and a
system monitor/editor. £39-95° plus £1-00 p&p.

O Kluge (Prototype} Board accepts up to 36 IC's. £17-00 plus

50p. p&p. .

0O 4k Static RAM kit. Addressable 1o any 4k page to 64k
£89-95° plus 50p. p&p.

O Gold plated 86-pin connectors {one required for each plug-in
board). £6-70° post paid.

O Professional ASCII Keyboard kit with 128 ASCIt upper/lower
case set, 96 printable characters, onboard regulator, parity. logic
selection and choice of 4 handshaking signals to mate with
almost any computer.£64-95° post paid.

D& Detuxe metal cabinet for ASCIl Keyboard. £19-95° plus £1-50
p&p.

0O ELF Il Tiny BASIC on cassette tape. Commands include
SAVE, LOAD. +, x, +, ( }, 26 variables A-Z, LET, IF/THEN, INPUT,

fegri e NN et e e b
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Keyed specifically 1o the ELF I, it's loaded with "hands on
illustrations. When you're finished, ELF Il 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 |l and our short Course
will help you to understand what makes them tick.

A Dynamite Package For Just £99.95 Plus 8% V.A.T.!

With ELF Il, 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 Il you buitd 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 Il unique among computers
selling such a low price. Attached to your TV set, ELF Il becomes
af ome entertait centre. It's ble of providin?
endless hours of fun lor both adults and children of all agest EL
Il can create graphics, alphanumeric displays and fantastic video

ames.
4 Only a tow cost RF modulator is required to connect ELF Il to
your TV's aerial socket ! (To order see below.}

ELF II's 5-card expansion bus {connectors not included) allows
you to expand ELF Il as your needs for power grows. If you're an
engineer or hobbyist, you can also use ELF Il as a counter, alarm,
lock, thermostat, timer, or for countless other applications.

ELF Il Explodes Into A Giant!|

Thanks to ongoing work by RCA and Netronics, ELF 1| add-ons
are among the most advanced anywhere. Plug in the GIANT
80ARD 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 Il 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.

H.L. AUDIO LTD., Dept. P.E., 138, KINGSLAND ROAD, LONDON E2 8BY. TEL: 01-739 1582

e e e —————— e e S e e e sam @ SEND TODAY ! e cnee cm v

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 Hi's hex keyboard as a Joystick, 4k memory required. £14.95°
post paid. =

0O Tom Pittman's Short Course on Tiny BASIC for ELF I,
£5-00” post paid.

O Expanslon Power Supply {required when adding 4k RAM).
£19:95° plus £2-00 r&p.

0O ELF-BUG Deluxe System Monitor on cassette tape.
Allows displaying the contents of all ve%islers 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! £14-95¢ post paid.

Coming Soon: A-D, D-A Converter, Light Pen, Controller Board,
Colour Graphics & Music System . . . and more/

Call or write for wired pricesl

H. L.AUDIO LTD., Dept. P.E.,

138, Kingsland Road, London E2 8BY.

Tel: 01-739 1582.

Sole Ewopean Distributors for Netronics R & O Ltd., U.S.A.

Yes! | want 10 run programmes at home and have enclosed:
O £109-56 including postage and V.AT. for RCA COSMAC
ELF Ul kit. O £5.94 Including postage and V.A.T. for power

omputer

SPECIFICATIONS

The £99.95 ELF Il 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 circusts, built-in power
regulator, 5 slot plug-in expansion bus.(lt-ess
connectors), stable crystal clock for timing
purposes and a double-sided. plaled-l_hmugh pc
board plus RCA 1881 video IC to display any
segment of memory on 3 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 11

Expanded. ELF H 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
an 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!

ics will soon be i di g the ELF Ii Colour Graphics
& Music System —~ more breakthrovghs that ELF Il owners will
be the first to enjoy!

Now BASIC Makes Programming ELF |l Even Easier|

Like alt computers, ELF I} understands only “machine language™ —
the language computers use 10 talk 10 each other. But, 1o make
life easier for you, we've developed an ELF Il Tiny BASIC. It
talks to ELF Il in machine language for you so that you can
programme ELF 1] 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 What Can It Do For YOU!™

Oon’t be trapped into buying a dinosaur simply because you can
afford it and it's big. ELF 1l is more useful and more fun than “big
name”’ computers that cost a ot more money.

With ELE 11, 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
sou really know know how to use is sure to make you a leader.

:LF 1l is the fastest way there is to get into computers. Order
from the coupon below|

supply {requiredl, O €£5-96 for RCA 1802 User's Manual,
0 £56-95 including postage and V.AT. for Short Course on
Microprocessor Computer Programming.
O | 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.

t am also enclosing payment (including postage and V.A.T.}
for the items checked at the left.

Total Enclosed €

USE YOUR O ACCESS O BARCLAYCARD

Account No. L
Signature _____Exp. Date

CREDIT CARD PHONE ORDERS ACCEPTED 01-808 6127.
Print Name__

Address _

e omn cam emm mmm DEALER INQUIRIES INVITED a l
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GREENWELD

443 Millbrook Road Southampton
S0O1 0OHX Tel(O703) 772501

All prices quoted include VAT. Add
25p UK/BFPO Postage. Most orders
despatched on day of receipt. SAE with
enqulrias please. MINIMUM ORDER
VALUE €£1. Official orders p

from _schools, etc. (Minimum invoice
charge £8). Export/Wholesale enquirles
welcome, Wholesale list now available
for bona-fide tradev:. Surpius com-

p always

CRESCENT RADIO LTD.

1ST. MICHAELS TERRACE,
WOOD GREEN, LONDON,
N22 4SJ (MAIL ORDER DEPT.)

888-3206

OSCILLOSCOPES

We have avallabie from stock the following
SCOPEX models: 4D10A - DC-10MHz;
10mV sensitivity; Stab Power suppties; Dual
beam; 3% accuracy; Excellent value at £214
inc VAT and Carr.

456 — DC-6MHz; 10mV sensitivity. ldeal
portable sco?e. Solid state circuitry. All for
£150 inc VAT and Carr.

RELAYS

W847 Low profile PC mntg 10%33x20mm
6V coil, SPCS 3A contacts. %3
W832 Sub. min type, 10x19%x10mm 12V

coil DPCO 2A contacts £1:15
wa17 1 Fln plug in relay, rated 24V ac, but
works well
rated 10A. 9! g
W819 12V 1260R DPCO 1A contacts. Size
29%22 x18mm. min plu?-m type 72p
W839 50V ac {24V DC) coil. 11 pln plug in
wpe 3 pole c/o 10A contacts Only 85p

846 Open construction Mmains relay. 3 sets
10A c/o contacts. £1-20
Send SAE for our relay list ~ 84 types listed
and illustrated.

AMPLIFIER KIT £1.75

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

RESISTOR PACK

Carbon Film 5% mostly W, few w
resistors. Brand new. but have preformed
leads, ideal for PC mntg. Wide range of mixed
popular values at the unrepeatable price of
£2-50 per 1000; £11 per 5000.

DIN SOCKET OFFER

2 pin switched speaker socket. PC mounting;
rm 180° PC mntg or chassis mntg {¢lip
fix). All the same price, any mix: 10 for 70p

25 for £1-60 100 for £6.50.

TMS4030 RAM

4096 bit dynamic RAM with 300ns access
time; 470ns cycle time; single low
capacnanca high level clock Vp ully TTL

; Low power di Supplied
with data £2.75

MISCELLANEOUS IC's

Supplied with data If requested, MC3302
guad cump 120p; 710 diff comp. {TOSS)
Op. ZN1034E precision timer £2.25;

M711 Dual diff comp 65p; LM1303 dual
slereo pre—amp 75p: MC1469R voitage rey
£1.50; UPC1025H audio £3-50; 575C
audio £2-88; TDA2640 audio £2.92;
SN75110 dual line driver 70p; MC8500
CRCC gen POA

EDGE CONNECTORS
Special purchase of these 0-1” pitch double-
sided gold-plated connectors enables us to
offer them at less than one-third of their
original list price!

18 way 41p; 32 way 72p; 40 way 90p.

HEAT SINK OFFER

Copper TO5 sink 17mm dia x 20mm. 10 for
40p; 100 for £3; 1000 for £25

74 SERIES PACK
Selection of boards containing many different

74 series IC's. 20 for £1; 50 for £2.20; 100
for £4.

THE NEW 1978-9

GREENWELD

CATALOGUE
FEATURES INCLUDE:
50p Discount Vouchers
Quantity prices for bulk
buyers
Bargain List Supplement
Reply Paid Envelope
Priority Order Form
VAT inclusive prices
PRICE 30p + 15p POST

DC. Contacts 3 poie c/o

AIR FRESHENER KIT

As featured in Nov EE. Complete kit inc.
case and instructions. Onty £7.95 + 65p
p&p.

PUSH BUTTON BANKS

llustrated list of types from 30p In our
Bargain List No 6 — Send SAE,

BC182B OFFER

Special Offer for quantity users 1k .035 VAT,
032 VAT. Price negotiable on 10k.
Approx 70k available.

DIODE SCOOPII!

We have been fortunate to obtain a large
quantity of untested, mostly unmarked glass
sillcon diodes. Testing a sample batch
revealed about 70% useable devices — signal
diodes, high voltage rects and zeners may all
be included. These are being offered at the
incredibly low price of £1:25/1000 - or a bag
of 2500 for £2.26. Bag of 10,000 £8. Box of
25,000 £17:50. Box of 100,000 £60.

POLYTHENE SHEET

Size 36 x 18" 2Q0g. Hundreds of uses
around the home. 100 sheets for £1,50, Box
of 1500 for £19.

PC ETCHING KIT MK 111

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

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

* SAVE ON TIME—No delays in
waiting for parts to come or
shops to openl

* SAVE ON MONEY—8ulk buying
means lowaest prices—just
compare with others/

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

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

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

K002 Exlended range, 22pF to O-1yF. 330
values £4-

K003 Po!yesler capacnlors 10 each of these
values: 0-01, 0-015, 0-022, 0-033, 0-047,
0-06B, 0-1, 0.15, 0-22. 0°33, 0-47yF. 110
altogether for £4.75

K Mylar capacnors min 100V type 10
each all values from 1000pF 10 IOVSOOpF
Total 130 for £3-7!

KO0® Polystyrene capacilors. 10 each value
from 10pF to 10,000pF. E12 series 5%
160V. Total 370 for £12-30

K006 Tantaium bead capac-tors 10 each of
the followm 0-1, 0 0 2 0.33, 0.47,
0-68 . 3:3. 4 35V 10/25
15/16 22/16 33/10 47/6 100/3 Total 170
tants for £14-20

KOO7 Electrolytic capacitors 25V working,
smalt physical size. 10 each of these popular
values: 1. 2:2, 4.7, 10, 22, 47, 100yF. Total
70 for £3-50

K008 Extended range. as above, also Includ-
mg 220, 470 and 1000pF, Total 100 for

KOZ‘I Miniature carbon film 5% resistors,
CR25 or similar. 10 of each value from 108
to 1M, E12 series. Total 610 resistors, £6:00
K022 Extended range, total 850 resistors
from 1R to 10M £8-30

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

K042 As above but 5 of each value £8.70

TRANSFORMERS
Al mains primary: 12-0-12V 50mA 85p;

g’g; 1A £2.50. 6-0-6V_100mA
2.40. 9-0-9V 76mA 85p; 1A
£2.10. Mulntapped pe 0-12-15-20-24-
30V, 1A £3.95; g35 3A £6.90. 20V
24A £3.90; 25V 1 A £2.25; 12V BA £4;
24y 5A £7.50; 0-22-34-41V 4A £7.50;
20V @ 300mA twice £2.50;

FLIP
Push Button
Heads or Tails. N

Complete kit
and full
instructions
supplied

o
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, mix.

A 3 channel sound 1o light unit housed in a
robust metal case, with a sensitinty control
for each channel i.e. Bass. middle and treble.
Full instructions make this unit easy to
connect 10 your present amplifier.

S.A.E. for spec. sheet.

Still only £20.00 + 8% VAT,

SIRENS

CR 11 Siren. Rotating fan In metal unit.

Adjustable mounting bracket. Gives hi h

pitched wail. 12 voits DC. Dimensions:- 7

B0 x 75mm. £8-50 + B%.

CR 12 Siren. 126mm diameter gold coloured

horn with fixing plate. Emits high-pitched

wailing note of varyi 8 frequency - 16 cyc.

per minute. 12 volits DC. £9-00 + B%

CR 13. As above but rapid noise 'requencv

change - 160 cyc. per minute.

CRA 14 Siren. 90mm (dia.) x 60mm. Red

plastic case with fixing ptate, emits high-

pltched wailing note of varylngolrequancy -

;00 cyc. per minute. 12 volts D.C. £5.50 +
%.

POWER SUPPLY UNIT

PP1 swiiched 3.43. 6. 73, 9 and 12 volts
at 500mA. with on/off switch and pilot light,
Size: 130 x 55 x 75mm approx.

Our Price: £8.25 ¢+ 8% VAT,

BARGAIN LOUDSPEAKER

Goodmans 5* 8 ohm long throw heavy duty
USPKR.

Mounting plate is integral with L/S chassis
and has luung holes with centres spaced at

SIX-PIECE
MINIATURE
SCREWDRIVER
SET

Six precision screwdrivers in
a hinged plastic hox. Blade
sizes:Q-8mm, 1- 4mm 2mm.

2-4mm, 2.9mm. 3-8
Our Price: £1.75 + S%VAT

PIEZO ELECTRIC HORN

High Quality, High Power Tweeter. No Xover
R 3.8kHz-28kHz. Spec.

61" (diagonally) UNITS
Only £5.00 + 12}% VAT.
reqd. Freq.
2 WAY 8 OHM sheet sent on receipt of S.A.E.

HEAVY DUTY XOVER,

A 2 way 8 ohm H/D Xover sultable for /S
systems up to 100OW. Input via screw ter-
minals. Fitted with a 3 position ‘HF LEVEL’
swuch which selects either Flat, —3dB or

Su now while stocks last!
Only EJ 00 + 8% VAT,

Our Price: £6.50 + 8% VAT,

BARGAIN TRANSFORMER
240V Primary 12—0-—12V 500mA sec.
Approx. size: 60 x 40 x 50mm. Fixing
centres: 75mm.

Price: £1.50 + 8% VAT.

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

Personal callers welcome at: 21 GREEN LANES, PALMERS GREEN, N.13.
also 13 SOUTH MALL, EDMONTON GREEN, EDMONTON

| BARCLAYCARD
== =
VISA

CHINAGLIA DINO—ELECTRICAL AND ELECTRONIC
TEST EQUIPMENT MANUFACTURERS

THE

DOLOMITI

20kY/V a.c. and d.c.

A NEW HIGH SENSI-
TIVITY MULTIMETER
WITH ALL THE FEA-
TURES YOU WwiLL
EVER NEED

Accuracy: D.C. ranges, = 2:0%, A.C. &{1ranges = 2-5%.

39 ranges: d.c. V, 0-150mV, 500mV, 1-5V, 5V, 15V, 50V, 150V, 500V, 1-5kV;
d.c.i, 0-50pA, 500uA, SmA, 50mA, 0-5A, 5A; a.c. V, 5V, 15V, 50V,
150V, 500V, 1:5kV; a.c.l, 5SmA, 50mA, 0-5A, 5A; dB - 1010 + 65 in
6 ranges 1 0-05kN, 5kN, 50kN, 500kN, 5MN, 50MN. pF 50kpF,

500kpF.

Automatic overload protection and high current range fusing.

Scale mirror and fine pointer for accuracy of reading. Single knob main
range switching and all panel controls. C.E.i. Class 1 movement with sprung
jewel bearings. Extended 92mm scale length tor 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 avallable.

Meter £50.00 incl. VAT (E1P.&P)
30kV Probe £12.85 incl. VAT
For details of this and the many other exciting instruments in the Chinaglia

range, including mutti-meters, component measuring. automotive and
electronic instruments please write or telephone.

A@)@@Mnsﬁruments Ltd.

19 MULBERRY WALK. LONDON SW3 6DZ TEL: 01-352 1897
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110 LONGON ROAD, ST. ALBANS, HERTS. AL INX

GODDARD'S COMPONENTS oro:-

Callers Welcome MON-SAT: 9.30-5.30
THURS: Closed all day
Lunch: MON-FRI: 1.30-2.30, SAT: 1.00-2.00

CASSETTE RECORDER DECK
AND PRE AMPLIFIERS
with + solenoid auto-stop
+ Cr02 switch
+ piano key operation
+ twin level meters
+ mic. sockets

Tech. Spec.:

Bias and erase freq. 88 kHz
41Cs 8 Transistors
1SCR 10 Diodes

Power supply extra

Circuits, Djagrams and top
panel template supplied

Top Plate £3.50 + 50p P&P

£25.75 + £1.25 p&p

SHOCK-PROOF
POLYSTYROL IN GREY
4mm thick walls

Larger sizes are piltar fixing
Smaller sizes are slotied
Inside Measurements:

ALL PRICES INCLUDE VAT
HIT-BOX

Box No. |Breadth | Length |Height | Weight
g mm | mm mm gm

w01 | 60 | 90 | so | 100
1002 lV"'Is' } 130 | 61 [ 178
1003 | 90 | 160 | 71 | 285
1004 | 93 { 193 95 | 340
1005 | 125 | 220 | 110 | 875

1001 - S0p 1004 - £2.00 —

1002 - £1.60 1005 - £3.00 TRADE ENQUIRIES WELCOMEI

1003 - £1.80 50p each p&p. £1.00 for 3 p&p

DIGITAL CLOCK

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 + 50p p&p

LCD WATCH ES

TOUCH GENTS LADIES S/S AND
CTG GILT C652

£9.95 £10.95

UNISEX C551 Coloured Straps
Black Red
Blue Brown

£8-95 Green Fawn

ALL WATCHES 5 FUNCTION . ..
1 YEAR GUARANTEE

P & P 70p per watch, Inc. Insurance

Electronics Courses

. yOur own pace.
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.

You'll find it easy too. Full

HE . -

Bristol Road, Gloucester GL2 6EE. Please send the items | have ticked. ¥
0 Heathkit catalogue (enclose 20p in stamps). £J computer

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

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 BAR(LAYCARD
in industry throughout the world.

details are in the Heathkit catalogue, _
together with hundreds of kits you
can build yourself; for the home,

=
VISA

EN

HEATH
Schlumberger

Microprocessors. carand workshop.
Send for your copy now.
To Heath (Gloucester) Limited, Dept PE/2/79
3 X brochure (enclose 20p in stamps).
Line printer. i
Dual floppy disc. Name

Dual trace 5MHz and 35MHz

Address

oscilloscopes.

Memory expansion for digital trainer.
2M hand-held transceiver.

I NB.if you are already on the Heathkit mailing list then you will automatically recewve a copy of the latest Heathkit catalogue
without having to use this coupon. Registered in England, number 606177.

I O N O N U B B D O O O B B O B B B G Gm e
There are Heathkit Electronics Centres at 233 Tottenham Court Road, London (01-636 7349) and at Bristol Road, Gloucester. (Gloucester 29451).

74

Practical Electronics February 1979



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
e re s ow easy steps mastering all the essentials
of your hobby or to further your
career in electronics or as a self-

o u ma s te r employed electronics engineer.
All the training can be carried out

in the comfort of your own home

o .
and at your own pace. A tutor is
eIeCt ron Ics. available to whom you can write, at
any time, for advice or help during
your work. A Certificate is given at

L fhe praCt ical way. the end of every course.

1. Build an oscilloscope.

As the first stage of your training, you actually build
your own Cathode ray oscilioscope! 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. [t 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 hasic 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 ty pes 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.

r N GEE I T G N S S .
Post now, without obligation, to:-

| BRITISH NATIONAL RADIO & |
ELECTRONICS SCHOOL

4

Qb

770
L2l L

n

P.O. Box 156, Jersey, Channel Islands. I
I NAME I
ADDRESS

PEB 2/79 I

Block caps please
L N IS D I EED S e e . J
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VALVE MAIL ORDER CO.

Climax House
Fallsbrook Road, London SW16 6ED

tp o tp tp tp

AAT19 0-10 | BCY70 015 | *MPSAE6 0.26 | *ZTXS 0-16 | 7405 016
AAY30 0.27 | BCY71 017 | *MPSUQO1 0-36 | 1IN914 0-05 | 7406 0.40
AAY32 0.42 { BCY72 013 | *MPSUO6 046 | 1N916 0-07 | 7407 040
AAZ13 018 | BCZ11 150 | *MPSUS6 049 | IN4CO1  0.06 | 7408 0.20
AAZ15 0.34|8BD115 0-45 | NE555 0-45 | 1N4002 0.06 { 7409 0.20
AAZ17 0.27 | BD121 1.20 } NKT401 2.00 | IN4QO3 007 | 7410 016
AC107 0.60|BD123 1.20 | NKT403 173 | 1N4OO4 0.07 | 7412 0-26
AC125 0.20 | BD124 1-30 | NKT404 173 | 1N4OO5 008 | 7413 0-32
AC126 0.20 | BD131 0-35 | 0A5 095 | 1N4006 .08 | 7416 032
AC127 020 BD132 038 | OA7 055 | 1N4007 0.09] 7417 032
AC128 0-20 | BD136 034 | QA10 0-60 | 1N400O9 0-06 | 7420 017
AC141 0.25 | BD136 0-34 | 0A47 014 { IN4148  0.06 | 7422 0-20
AC141K 038|BD137 035 { OA70 030 | IN5400 013 | 7423 032
aC142 02080138 040 | 0A79 0.30 [ IN5a01 013 7425 030
AC142K 030 | BD139 0.43 | 0A81 0-30 | 1544 004 | 7427 0.30
AC176 0.20 | BD140 044 | QA85 0-30 | 15920 0.07 | 7428 043
AC187 0.20 | BD144 2.00 | OA90 008 | 15921 0.07 | 7430 017
AC188 0.20 | BD181 1.10 | 0A91 0.08 | 2G301 1.00 | 7432 0-30
ACY17 0.85 | BD182 118 { 0A95 0.08 | 2G302 1.00 | 7433 0-36
ACY18 0.80 i BD237 040 | 0A200 0-09 | 2G306 110 7437 032
ACY19 0.75 | BD238 0-55 | 0A202 0-09 | 2N404 1.00 { 7438 0.32
ACY20 0.70 | BDX10 0.91 [ 0A211 1.00 | 2N696 0-25 [ 7440 018
ACY21 0.75 | BDX32 2.00 | 0AZ200  1.00 | 2N697 0-25 [ 7441AN  0.85
ACY39 1.50 | BDY20 125 | 0AZ201 100 | 2N698 0-30 | 7442 072
AD149 0-70 | BDY60 1-50 | OAZ2206 1-00° | 2N705 1-20 | 7447AN 0-90
AD161 0-45 | BF115 0-25 | QAZ207 100 | 2N706 0-15.| 7450 018
AD162 0.45 | BF152 018 | QC16 2.00 | 2N708 0-20 | 7451 0-18
AF106 0.45 | BF153 020 | 0C20 2:50 | 2N930 0-20 | 7453 018"
AF114 035 | BF154 0-17 | 0C22 2:50 | 2N1131 0-26 | 7454 018
AF115 0-35 | BF159 0-23 | 0C23 2.75 | 2N1132 0.26 | 7460 018
AF116 0-35 | BF160 016 | 0C24 3.00 | 2N1302 035 | 7470 0-35
AF117 0.35 | BF167 020 | OC25 090 | 2N1303 0-35| 7472 033
AF139 040} BF173 020 | OC26 090 |12N1304 045) 7473 036
AF186 1.20 | BF177 0-24 | OC28 2.00 |{2N1305 045| 7474 0-40
AF239 0451 BF178 024 | 0C29 2.00 | 2N1306 050 | 7475 0-54
AFZ11 2.751 BF179 0-25 | OC35 150 | 2N1307 0-50 | 7476. 0-40
AFZ12 2.75 | BF180 0-30 | OC36 150 | 2N1308 0-55 | 7480 055
ASY26 0.40 | BF181 0-30 | OCa1 0-80 | 2N1309 0-55 | 7482 075
ASY27 0.40 | BF182 0-30 | OC42 0-75 | 2N1613 0-25 | 7483 0-90
ASZ15 1.25 | BF183 0-25 | 0C43 2.25 [ 2N1671 1.50 | 7484 1-00
ASZ16 1.25 | BF184 025 | 0C44 0-60 | 2N1B93 0-25] 7486 0-35
ASZ17 1.25 | BF185 0-25 | 0Ca5 0.55 | 2N2147 1.75 | 7490 0-52
AS720 1.50 | *BF194  0.09 | 0C71 055 | 2N2148  1.65| 7491AN  0.80
ASZ221 2.00 | "BF195 0.09 1 0C72 055 | 2N2218 026 | 7492 0-60
*AU110 1.70 | *BF196 010 | 0C73 1.00 | 2N2219 0-24 | 7493 0-60
*AU113 1.70 | *BF197 012 | OC74 0.65 | 2N2220 018 | 7494 0-80
*AUY10 1.70 | BF200 0-27 | OC75 0.65 | 2N2221 018 7495 072
“BA145 013 |*BF224 020 [-0C76 055 | 2N2222 0-18 7496 0-80
*BA148 013 | 8F244 028 | OC77 1.20 | 2N2223 2.75 | 7497 3.00
BA154 0.09 | BF257 0-24 | 0C81 085 | 2N2368 017 | 74100 1.80
BA155 010 | BF258 026 | 0CB1Z 1-20 | 2N2369A 021 74107 0-45
BA156 0.09 | BF259 032 | gC82 0-65 | 2N2484 0-20 | 74109 070
BAWG2 0.05 | BF336 0-30 | OC83 065 | 2N2646 0-55| 74110 0-50
BAX13 0.06 | BF337 0-30 | OC84 065 | 2N2904 025 74111 070
BAX16 0.09 | BF338 031 | 0C122 150 | 2N2905 0-25] 74116 1.75
BC107 0-12 | BFS21 3.96 | OC123 1.75 | 2N2906 0-21] 74118 1.00
BC108 0-12 | BFS28 2.23 | 0C139 2:25 | 2N2907 021 74119 1.50
BCi09 0-13 | *BFS61 0.20 | OC140 2.75 | "2N2924 0-21| 74120 083
*BC113 0-12 | *BFS98 020 | OC141 3-25 | *2N2925 Q22| 74121 0.40
*BC114  013{BFWI10 065 | 0CI70 1.00 | °2N2926 01474122 0-60
*BC115 014 | BFW 11 065 | OC171 1.00 05. 0-25| 74123 1-00
*BC116 015 | BFX84 0-22 | 0C200 1.50 | 2N3054 050| 74125 0-55
*BC117 0-17 | BFX85 023 | 0C201 1.75 | 2N3055 0-70 | 74126 0.55
*BC118 0-10 | BFX87 021 | 0C202 1.75 | 2N3440 0.60 [ 74128 0-60
BC125 0-16 | BFX88 021 | 0C203 1-75 | 2N3441 0-80 ! 74132 070
*8C126 0-20 | BFY50 026 | 0C204 250 | 2N3442 110} 74136 0.55
*BC135 0-14 | BFY51 0-26 | 0C205 250 | 2N3625 0-80 | 74141 0-80
*BC136 0-15 | BFY52 0-26 | 0C206 2:50 | 2N3614 1.50 | 74142 2-30
*BC137 0.15 | BFY64 0-26 | 0C207 1.75 | *2N3702 011174143 2-.50
*8C147 0-09 | BFY90 1.25 | OCP71 1.25 | *2N3703 013 74144 2.50
BC148 0.08 | BSX19 021 P12 075 | ®2N3704 0-13| 74145 0.90
*BC149  0.09 | BSX20 020 | *R20088 1-75 | *2N3705 0-13| 74147 2.00
*BC157 0.09 | BSX21 020 | "R2009 2.25 | *2N3706 013} 74148 1.75
*AC158 0.08 | BT106 1.25 | *R2010B  1.75 { *2N3707 013! 74150 1-60
*BC159 010 | BTY79/4 319 c44 0-30 | 2N370! 0-10| 74151 085
*BC167 0-12 | "BU205 1.75 | T1C226D 1-20 | 2N3709 0-13| 74154 1.75
BC170 011 | *BU206 2.25 | T1L209 020 | 2N3710 0-10| 74155 0-85
BC17} 010 | *BU208  2.00 | *TIP29A 041 | 2N3711 010 74156 0-85
BC172 0-10 | BY100Q 045 | *TIP30A 044 | 2N3771 1.75| 74157 075
BC173 0-12 | BY126 014 | TIP31A 045 | 2N3772 200 | 74159 210
BC177 0-15 | BY127 015 | TIP32A 048 | 2N3773 3.00 | 74170 2.30
BC178 0-14 | BZX61 018 | TIP33A 069 | 2N3819 036 | 74172 440
BC179 0-18 | Series T1P34A 073 | 2N3B20 045 | 74173 140
8C182 011 | BZY8 013 | TIP41A 0-63 | 2N3823 0-55 | 74174 1.50
BC183 010 | Series TIP42A 070 | *2N3866 07274175 090
BC134 011 | CRS1/05 045 | TIP2955 0-67 | *2N3904 013 74176 110
BC212 013 | CRS1/40 0.60 | TIP3055 056 | *2N3905 0-13| 74178 1-25
BC213 012 | CRS3/05 045 | °T1S43 0-45 | *2N3906 013 | 74179 1.25
BC214 015 | CRS3/40 075 | °25140 025 | *2N4058 014 | 74180 115
BC237 0.09 | CRS3/60 090 | °ZS170 0-21 | *2N4059 010} 74190 1.50
BC238 0-12 | GEXB6 1.50 | *ZS178 0-54 | *2N4060 0-12| 74191 1.50
BC301 0-25 | GEX541% 1.75 | *Z5271 023 [ *2N4061 012 74192 1.35
BC303 024 3M 075 | "25278 057 | *2N4062 013 74193 1.35
8C307 0-10 | GJSM 075 | *ZTX107 011 | *2N4124 015| 74194 125
*BC308 0-10 | GL7M 075 | *ZTX108 010 [ *2N4126 0.-15 74195 1-00
*BC327 020 | GMO378A 1.75 | "ZTX109 0-12 | *2N4286 0-20| 74196 1.20
*BC328 018 | *KS100A 045 | *ZTX300 012 [ *2N4288 0-22 74197 110
*8C337 018 | MJE340 0.B0 | *ZTX301 013 | *2N4289 0-24| 74198 2.25
*BC338 017 | MJE370 1.17 | *ZTX302 015 | *2N5457 035 74199 225
BCY30 1.00 | MJE3?1 061 | *ZTX303 017 | *2N5458 035]°76013N 1.75
BCY31 1.00 | MJES20  0.52 | "ZTX304 0-19 | "2N5459 (.35

CY3 1.00 | MJES21 055 | *ZTX311 012
BCY33 0-90 | MJE2955 1-25 | °*ZTX314 0.20 | INTEGRATED
BCY34 090 | MJE3055 075 | ‘ZTX500 0-13 | CIRCUITS
8CY39 3.00 | *MPF102 0-30 | *ZTX501 .0-14 | 7400 0-16 | Plugs In socket
8CY40 1.00 | *MPF103 0-30 | *ZTX502 0-16 | 7401 0-16 | —low profile
8Cy42 025 |-*MPF104 030 | *ZTX503 0:17 | 7402 0-16 | 8 pin DIL 0-15
BCY43 0-26 | *MPF105 030 | *ZTX504 0-20 | 7403 016 | 4pnDIL  0-15
BCYS58 016 {"*MPSAQ6 0.24 | *ZTX531 0.20 | 7404 017 | W6pnDIL  0-17

. 2 S

Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m.

Valves, Tubes and Transistors - Closed Saturday|prces correct
Terms C.W.0O. only - Tel. 01-677 2424-7
Quotations for any types not listed S.A.E. when going
Post and Packing 25p per order +8% V.A.T. to press
Items marked * 12;%

76

DUAL VOLTAGE
st TRANSFORVERS

ALTERNATIVE SECONDARY VOLTAGE AND CURRENT
AVAILABLE BY SERIES OR PARALLEL CONNECTION

Type |Voltage Curent £ p/p Type | Vohiage Current iz [p/p
OBFEOG | 646 | 0.5A EACH|1.50| 50p 20FE24] 24+24 | 0.9A EACH|2.60] 70p
OBFEO6| 646 | O0.6A EACH|1:80| 50p 50FE24| 24+24 | 0.8A'EACH|3.10| 70p
12FE06 | 6+6 1A EACH|2.00| 60p 6OFE24| 24424 | 1.2A EACH|3.60/ 85p
20FEQG| e+6 | 1.6AEACH|260| 70p 8OFE24] 24424 | 1.54 EACH|4.50|100p
E +6 . D
50FE28| 28+28 |0.75A EACH|3.10| 70p
60FE06 = 6+6 4AEACH|3.60| 85p 60FE28| 28+28 | 1.1A EACH|3.60( 85p
el ooo | Tean et e s 80FE28| 28428 | 1.4A EACH |4.501100p
08FE09| 9+9 | 054 EACH|1:80| 50p 20FE30| 30+30 0.35A EACH[2.60| 70p
12FEO9| 9+9 | 0.75A EACH|2.00| 60p 50FE30| 30+30 |0.75A EACH|3.10| 70p
20FEQ9 | 949 1A EACH|2.60| 70p BOFE30| 30+30 | 14 EACH[3.60| 85p
5OFEQ9| 9+9 | 2.5A EACH|{3.10| 70p 8OFE30| 30+30 | 1.24 EACH|4.50]|100p
6OFEQS | 9+9 3 EACH|3.60| 85p .
MULTI-TAP RANGE, VOLTAGE
06FE12 | 12412 | 0.254 EACH| 150 50p AVAILABLE 3. 4, 5. 6. 8. 9, 10, 12. 15, 18,
S3FE1 |13+13| O34 Eac|2:00| 60n 0-1335) O 0O
+ . d p -12-1
pn e nn O ) Wl |
S50FE + L Op -15
60FE12 | 12+12| 2.5A EACH|3.60| 85p 60FE36| 5430 | 2A 3.70| 85p
80FE12|12+12| ~ 3A EACH|2.50|100p soreas|%1515| 3 Aol
06FE15 | 15415 0.24 EACH| 1.50| 50p 0-12-15
0BFE15 | 15+15| 0,254 EACH| 1.80| 50p || '0CFE40]%247307 4A 5.60]116p
12FE15 |15+ 15| "0.9a EACH|2.00| 60p
20FE15]|15+15| 0.6A EACH|2.60| 70p CENTRE TAP SECONDARY
SOFE15|16+15| 1.6A EACH|3.10| 70p FEOB| 6-0-6 | 1A EACH|2.00 60p
8OFE15|15+15| 2A EACH|3:60} 85p FEOSf 9-0-9 | 1AEACH|2.:60| 70p
8OFE15|16+15|  3A EACH|4.60]100p FE12{12-0-12[ 1A EACH|2.60| 70p
) FE15[18-0-15| 1A EACH|310| 70p
06FE20 | 20+20| 0.154 EACH| 1.50| 50p FE20(20-0-20| 1A EACH|3.10| 70p
08FE20|20+20| 0.2A EACH| 180 50p 60FE52(26-0-26| 1A EACH|3.601100p
12FE20 | 20+20 | 0.264 EACH} 2.00] 60p 60FE28|28-0-28] 1A EACH [3.60 [100p
20FE20|20+20| 0.5A EACH|2.60| 70p 60FEB0(30-0-30| 1A EACH{3.60{100p
50FE20|20+20| 1.2AEACH|3.10| 70p || 100FE26(26-0-26| 24 EACH|B.15(115p
60FE20|20+20| 15A EACH|3.60| 85p || 100FE30/30-0-30] 24 EACH|5.15[115p
80FE20|20+20| 2A EACH|2.50|100p || 100FE36/36-0-36] 2A EACH|5.15115p
CHARGER TRANSFORMER
e Tl || an it ¥ AIR CORED AUDIO cnossovencou;bsp
66FE12[0-6-12 5A 3:80| 86p EES) iy o3| 208
70FE12)|0-6-12| 6A 2.86(100p PEodloE e 335! 208
08FE24 | 24424 | 0.15A EACH| 1.80| 50p FETO[ 1.0mM 060 25p
12FE24 | 24424 | 0.24 EACH|2.00| 60p FE26| 2.0mM 0.75| 30p
TRADE ENQUIRIES AY| .
FLADAR ELECTRIC WELCOME R s
6ot PLEASE ENQUIRE Postal Ordors
ESSEx 0702613314 FOROTHERTYPES | FPlease Add 8% VAT
: NOT SHOWN After post & packing.

STORAGE CABINETS

Metal Cabinets 12" wide x 53"
deep, finished blue with trans-
parent plastic drawers.

Type H No.of Drawers Price
{ins) Sm Medige

1118 11 15 2 1 £8-65

1633 16 30 2 1 £1095

1838 18 35 2 1 £12.95

2236 22 30 4 2 f£14.75

2260 22 60 - - £1495

Prices include VAT and Post. Cheque/P.0. to:

Millhill Supplies (Tools),
35 Preston Crowmarsh, Benson,
Type 1838 Oxon OX9 6SL.

PROGRESSIVE RADIO
31 CHEAPSIDE,
LIVERPOOL L2 2D

FULL SPEC. SEMICONDUCTORS SPECIAL OFFER:—

TBAB0Q 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. TLR120 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 95p,
12v 500ma 96p, 1:1 triac/xenon pulse transformers 30p, CHOKES 6MH 3 amp 20p. U.H.F. TV
Tuners, push button {not varicap) new and boxed £2-50p. Miniature toggle switches. SPST 8 x
5 x 7 45p, DPDT 8 x 7 x 7 50p, DPDT ¢/o 12 x 11 X 9 75p, Min. push to make or push to
break 16 x 186mm 15p each type. Texas BY205 BOOv 6a Sil. Rects 18p each. Nat Sem.
LM340T 6v 12 voltage regs 40p. AD161/162 matched pair 70p palr.

TOOLS Small side cutters 5" insulated handles £1-35p. Snub nosed pliers 6" insulated handles
£1-35p. Board with 14 12 volt reed relays £1-95p. Large mains tester screwdrivers, fully
insulated 8" 44p. Test Jead 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 ellminators, 240v ac input 9v dc out at 120 mA, stabilised replaced PP3, PP, PP7. PP9
£2.45p, Edge connectors, 0-1 64 way 65p, 34 way 40p, 0-2 18 way 18p, Murata MA401,
40KH2, Transducers Rec/Sender, £3.25p pair. Tape head demagnetisers, 240v ac with orvoff
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 Cheapside, Liverpool L2 2DY.
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PRICES INCLUDE VAT. P & P FREE
correctat 1.12.78
TO ORDER BY POST

Make cheques/P.O.s payable to TUAC LTD. {PE279) or quote
Access/Barclaycard No. and post to TUAC LTD. {PE279} 119
Charimont Road, London SW 17 9AB. We accept phone orders from
Access/Barclaycard Holders. Phone 01-672 9080.

TUAGC

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 Overioad Protection.
Brief Spec.

Input Sensitivity 0.775.v. R.M.S. {0.D.8.) at 26 K Ohms
Frequency Response 20 Hz-20 KHz

Hum & Noise — 100 dB Relative full output

AMPLIFIER MODULES

SPEC. INPUT
SENSITIVITY 60 mVv
for full output
Frequency response
20 Hz-20 KHz

HUM & NOISE-~70dB

. 10
7“*9""‘;‘ 500

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 16 Ohms.

TL30 5"x5"x2” .

* 35 watt 10 amp output transistors

TL6O 5"x5"x3"

i 60 watt R.M.S. continuous sine wave output
* 2 R.C.A. 110 watt 15 amp outpout transistors

TL100 5" x5"x3"

* 100 watt R.M.S. continuous sine wave output

* 2 R.C.A. 150 watt 15 amp output transistors

TP125 7"x64"x3"

* 125 watt R.M.S. continuous sine wave output

* 4 R.C.A. 150 watt 16 amp output transistors

£13.25
£18.50
£21.50

10
Power supply P.S.60 150

Note P.S. 300 will drive 2 T.D. 150 amplifiers

x6 %2’ £27.50

All output ratings are R.M.S. continuous sine wave output.

3 CHANNEL
LIGHT MODULATOR
SiLmB

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

® RCA BA Triacs

® 1000W per channel

® Each channel fully suppressed
and fused

® Master controt to operate from
W to 125W

STEREO DISCO MIXER

With touch sensitive swntchmg and auto fade
INPUTS: Four identical stereo inputs labje with any Two magnetic and two flat supplied as

® Speed control for fixed rate
sequence from 8 per minute
to 50 per second

® Fult logic integratad circuitry with
optical isolation for amplifier

protection
£21.50

Model 501 500W per channel as
above without sound triggering

£14.00

Wt

standard. High quality slider control on each channel. Volume. treble and bass controls for each pair of shders.

?sr\ai(iwly mag., 3mV{R.I A A comp.). Flat 50mV at 1kHz. Bass controls ¢ 18dB at 60Hz. Treble controls ¢+ 18dB at
SkHz.

OUTPUT: Up to 3 volts (+ 120B) available Attenuated output for TUAC Power Modules. Rotary master and

balance controls. Band width 15Hz - 25kHz ¢ dB.

P.F.L: Ourpm ZSOmV nto 8 ohms Rorarv volume control. Monitoring facility for all 4 channels. Selection via

touch itched visual cue indicator.

Miscellaneous Facnmen Two illuminated deck on/off switches Mains iluminated on/off switches. Auto fade

illuminated on/off switch. Mains powered with integral screen and back cover. Complete with full instructions

Size® 25in long x 6in high * 3in deep. £1 49 00

Mono Disco Mixer with autofade £49.00

POWER
SUPPLIES

e 4

® Full wave control

£20.75

Single Channel Version 1500 Watts

£9.75

-

oo dp

FRONT PANEL FOR LIGHTING

EFFECT MODULES

(complete with switches, neons and knobs)

as illustrated

ForsiLmB. £7.25

Size 8" x 41,

S1LMB

FUZZ LIGHTS
Red, Green, Blue,

Amber. £24.50

asmt £6.00
Size 6Y,"

Combined with 3SDM1
Size 9" x 41"

Vacuum varnish impregnated. Transformers
with supply board incorporating pre-amp supply:

PS250 for supplying 2 TP125s £30.00
P$200 for supplying to TL100s £30.00
PS60/60 for supplying 2 TL60s £30.00
*PS125 + 45 volts for TP125 £18.50
PS100 + 43 volts for TL100 £17.00
PS60 + 38 volts for TL60O £15.50
PS30 + 25 volts for TL30 £11.75
PSU 2 for supplying discd mixer £7.50

x 4"
A A1 Music, 88, Oxford Street, Manchester (Tel 061-236 0340)

Geo Mathews, 85/87, Hurst Street, Birmingham {Tel 021-622 1941)
Soccodi, 9, The Friars (Tel Canterbury 60948|

Cookies Disco Centre, 126/128, Waest Street (Tel Crews 4739)
Garland Bros. Ltd., Deptford Broadway, London 01-692 4412

Luton Disco Centre, B8, Wellington Street, Luton (Tel Luton 411733)

Session Music, 163, Mitcham Road, Tooting {Tel 01-672 3413)
Mon-Sat 10am to 6pm. Closed Wed.

Electra Centre. 58, Lancaster Road, Preston (Tel Preston 58488)

s\

TRADE & EXPORT ENQUIRIES 01-672 3137

m\‘""
STOCKISTS — CALLERS ONLY \‘1

)

® Speed Control 3 per min. to 10 per sec.
. Fgll logic integrated circuitry
® Dimmer control to each channel

3SDMI

ADD SEQUENCE CHASING +
DIMMING EFFECTS FOR
TUAC 3 CHANNEL LIGHT

MODULATOR

x‘

£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

Practical Electronics February 1979
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ASTRA-PAk

92 GODSTONE ROAD
WHYTELEAFE, SURREY CR3 OEB

GRAND SALE

All prices INCLUDE VAT. Add .25p for P& P lextra for
overseas). Send SAE for complete Special Offers list. Where
more than one price appears, overall quantity prices apply to
groups of devices OF THE SAME TYPE (74 and 74LS
cannot be mixed|.

7400 Senes  74LS00 Series 7400 Senes 741500 Series 7400 Series  74LS00 Senes CMOS CM0S CMDS STAR OFFER
1+ 254 100414 254 100+ 1+ 25+ 100+ 1+ 25+ 100+ 14 25+ 100+ 1+ 25+ 100+ T+ 254 100+ 1+ 254 100+ T+ 754100, | 2100 7418 16
7460 .08 075 07 455 14 13 {7485 §2 58 55 67 60 56 | 74161 50 44 40 60 53 48 [4000 33 9% 90 | 4069 94 .13 124538 10v 90 82 |7100 5558 19
7401 41 905 A0 155 14 13 |7486 22 20 19 28 25 23 | 74162 57 52 48 1.00 100 92 4001 13 .92 7| 4070 94 43 124539 72 0 54 | °100 MCI45BP 24
7402 A1 05 A0 156 14 A3 | 7489 135 125 118 74163 57 52 48 60 53 48 [4002 .93 92 414070 14 13 12| 4541 S0 B .J0 | “100 ADI6I/162 MP
7403 N1 105 a0 155 14 13 | 7430 30 20 26 42 38 36 | 74164 67 52 A8 82 75 0 4006 J0 62 584072 .14 .43 92 (4543 110 97 88| 50
7404 11 105 10 96 95 135|7491 60 S5 52 74185 51 52 48 4007 13 92 91 | 4073 14 .13 42| 4549 300 250 225 | (100 BC184 QB
7806 a2 15 .11 96 A5 9357492 33 30 28 74166 70 64 59 4008 58 52 A48 | 4075 14 13 124553 320 280 240 | (100 BC214 Q62
7906 22 21 20 7433 28 25 23 43 A0 38 | 74167 220 205 195 4009 32 29 274076 82 78 75(455¢ 90 78 68 | “I00 2N30S5 35
7401 2 21 20 7434 50 A5 43 74168 160 140 125 |4010 36 32 30 |4077 38 35 324555 75 62 56 | 1000.125 Red
7408 93 125 12 65 14 .13 [7495 50 A5 A2 64 5B 565 | 74169 160 1.40 125 {4011 A3 12 41| 4078 14 13 12| 4586 75 62 56 o led 05
7409 13 125 42 16 A5 135|749 48 42 38 74170 120 110 100 150 128 912 [4002 .13 .12 1114081 14 13 12 { 4557 320 280 240 | 1000 .2 Red led .06
7410 A1 105 40 955 14 43 | 7497 180 170 165 74172 380 355 340 4013 30 25 22 |4082 14 13 .12] 4568 90 80 72 | 1000iN400) 025
7411 A7 16 A5 A6 5 13574100 80 72 68 74173 S0 84 80 B85 80 .76 4014 68 B2 564085 58 54 52| 4559 300 250 220 | 1000IN4002 028
7412 - 14 135 43 16 15 13574104 A0 36 34 74174 64 60 56 58 852 A9 |4015 60 55 52 | 4086 58 .54 52| 4560 145 120 105 | 1000(N4DO5 038
7493 23 21 20 28 26 24 (74105 37 34 2 74175 58 54 §1 58 52 49 |4016 32 28 264083 120 108 100 | 4561 62 S5 50 | 1000INADO7  p42
7414 46 A3 40 65 57 50 (74107 22 20 98 32 28 28 | 74176 58 54 51 4017 50 A6 44 |4093 A6 A0 3B {4562 420 360 325 | 1000IN414B 13
1415 16 15 13574109 28 26 24 32 28 25 74177 56 52 49 4018 55 50 474094 138 125 115 4566 98 .86 .40 | “1000 LESS 10%
7416 22 20 18 74110 36 34 3 74178 90 80 75 4019 A0 35 32{4095 85 B0 .77 (4568 170 1.50 138 LINEARS
17 22 20 a8 7M1 55 52 50 74179 108 100 95 4020 68 B4 60 | 4095 B B0 774569 137 1.16 105 | ra30454 30
7420 A1 105 90 A55 18 a3 | 74112 32 28 25 | 74180 80 J0 62 4021 66 62 58 | 4097 300 280 267 | 4580 420 365 340 | (a304p.14 a0
7420 22 21 20 46 15 135174113 28 26 24 32 28 26 | 74181 115 95 80 40220 60 55 524098 90 84 78| 4581 198 167 14D (m3gON14 68
7422 A7 185 A6 A6 15 136 [ 74114 32 28 25 | 74182 52 41 A4 4023 13 12 1114099 110 95 BB | 4582 B2 J4 BB (Myginle 90
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HAN'MEX 5 FUNCT|0N THOUSANDS SOLD
. LAD'ES 11 FUNCTION
Electronic LCD LCD SLIM CHRONO =
LED Alarm Clock o uEtime e
Same as ET offer Only 25 x 20 mm and ; MBSy TS, 2908,
Thousands sold R hicKe IShTuneE Hours, mins, secs, Day.,( date, day of
Alayn tion: h mins month, date, auto Jeas
(Slide Switch) on: hours, f | *1/100, 1/10, secs 10
e secs, day, date, calendar, back- pakel Sk
im/8ry " b ;
Snooze (She Suton) B siow back light and auto light, quality metal - Splitand lap modes.
cal. Elegant metal bracelet. *Back light, auto
bracelet in silver or calendar.
g * Only 8 mm thick. .
State preference. Y

/]

Indicator

\

Colon

\

Alarm On
Indicator

TimeSet  Minute
Lock Switch  Display
Feature and Specification
* Hour/minute display
W Large LED display with p.m. and alarm
on indicator
W 24 Hours alarm with on/off control
w Display flashing for power loss
indication
W Repeatable 9-minute snooze
 Display bright/dim modes control

Size 5.15 x 3.93 x 2.36 (131mm x 100mm

g, Hour
Omplay

x 60mm).
Weight 1.43 Ibs (0.65 kg).
Guaranteed same day despatch

£8.65

£10.95

Guaranteed same day
despatch

£7.65

Guaranteed same day
despatch

Very slim, only 6mm thick.

This same watch is
being sold for £22.00
in newspaper and
magazine speclal
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 day
delivery is stated.

ALARM CHRONOGRAPH WITH
DUAL TIME ZONE FACILITY

» Constant LCD display
of hours and minutes,
plus optional seconds
or date display, plus A
day of the week and
am/pm indication.

* Perpetual calendar,
day, date, month and
year.

® 24 hour alarm with*
on/oft indication.

* 1/10 second chrono-
graph measuring net,
lap and first and
second place times.

e Dual time zone
tacllity. Night light.

£29.95

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.

Telephone Special 24-hour
phone service
Credit-card customers are welcome to
buy by phone - simply phone 01-723
4753 with your credit-card number to
place your order.

M ETAC Electronics & Time Centre

67 HIGH STREET 327 EDGWARE ROAD  Barclay & Access
DAVENTRY, NORTHANTS LONDON W2 welcome
Tel. (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

Design of
Digital Systems

PY T — 0C Mo B3¢

Book 3 & 3

Design of
Digital Systems

0 e 08¢

é

Y Uy ——

Design of Digital Systems is written for the engineer seeking to learn
more about digital efectronics. 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, exciusive-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-
brl‘ers; computers; executive programs; operating systems and time
sharing.

Digital Computer Logic and Electronics is designed for the beginner.

No mathematical knowledge other than simple arithmetic is assumed,
though the student should have an aptitude for togical 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 MorFans Laws,
design of logic circuits using NOR gates; R-S and JK fiip 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 wilt
play an important part in your life. Calculators and digital watches are
already commonplace. Tomorrow a digital display could show vour
vehicle speed and fuel consumption; you could be calling people
by entering 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.

£8- 10 +90p post & packing
£4.60 +90p post & packing
£ 1 2 +£1 post & packing

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

The six volumes of Design of
Digital Systems cost only:

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

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

Flow Charts &
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

|
|
|
I
|
|
|
!
|
I
!

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

GUARANTEE 3
If you are not entirely satisfied your money will be refunded.

Please allow 21 days for delivery.

—————— e ———

| Cambridge Learning Enterprises, Unit 25, Rivermill Site,
FREEPOST, St. Ives, Huntingdon, Cambs. PE22 4BR, England.

I Please send me the following books:

&= sets Digital Computer Logic & Electronics @ £5.50, p & p
included

' ... S€tS Design of Digital Systems @ £9.00, p & p included

| <isereeeen. Combined sets @ £13.00, p & p included

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

I | enclose a *cheque/PO payable to Cambridge Learning Enterprises
forf ..o

I Please charge my *Access/Barclaycard/Visa/Eurocard/Mastercharge/
I Interbank account number

' Signature...........cocviiciiiniiinns ..... *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. PE2S
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TEXAS|74177 90p | 4000 SERIES 93 SERIES VEROBOARD RANSISTQRS DIODES *ZENEERS 1
740(:" 13p {74178  160p } 4000 15p 9301 160p 0.1 0.15 ) AC126 ggp BFX86/7 30p | TIP35A 225p | *2N3820 50p | *BY127 12p| 2.7v-33V
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74934 33p |741388 40P | 4093 80p | *MC1496 100p | ZN425E 400p RO-3-2513LC. 550p | pyshtobreak
7494 84p |7 LS S0p 14094  250p |emC3340P  120p [ ZN1034E  200p ROM/PROMSs SN745262AN  1360p {Black only) 25p
g Tmljase, S dom o |Gl v |Smoo el Jisles B | ones
P
A, dE i ) i [voas e amons A S M
p p | 45 . p 4201 390,
74104  65p | 7415124 180p | 4507 55: Fixed Plastic TO-220 93436 850p 4289 97": :?AO..I‘(IHI gggg
AU O s 2aasnlgas108 peoonil - ya +ve —ve gg:“g g50p 4801 S00p 3.2768MHz 350p
Ta10] 32017313138 eop | 4o1s 2200 | 3V 7805 909 7905 100p & feaoy Care soow 10.7MHz 3s0p
12v 7 90p P CPUs 18MH 300,
At N B VI U B S I 1 gy | Vi
P p 5 00
e zop|iagiss e ando o |OX TN o 9 toom| 5808
74119 2105 | 7415158 120p | 2243 1809 6801 T8A o oon EDGEBOARD
74120 110p |7418160 130p [ 2553 asop [ '90™A o o J092 e 8080A 550p g2ed Seay CONNECTORS
;2:%} ign ;:t }g; }239 4560 250p | 2y 78L12 355 79112 80p EPROMS 8253 1200p 0.156" Solder Tail
oo s | RROID RN R opedt e | os k) mign g
P p x way P
;::gg 220 D ohae }gg‘; 288;?, 2?’39 OTHER REGULATORS 2716 2500p 8259 1400p 2x 18 way 120p
7138 750 | 7415166 180p | 40097 90 |LM309K  135p  TBAG258 1209 4702 900p AY5-2376 1000p 2x 22 way 135p
24132 75; 7418173 110p 144?1 1100: ng%gz 2(2)0p ;54%) ] ggp AN rORTAERS MC14411 1100p 2 x25 way 160p
74136  75p [74LS174 90p L 625p HOBK 675p
74131 7ob |7a(8175 110p | 14333 1100n |tM723 37p  778MGTZC 138p | [pim220-240V1 o ool LOW PROFILE DIL SOCKETS BY TEXAS
74142 200p {74LS181 320p OPTO-ENECTRONICS 9-0-9 75mA 92p 8pin  11p 18pin  25p 24pin  33p
74145  S0p |74LS190 100p LE N 12-0-12 100mA 95p 14 pin 12p 20 pin 28p 28 pin 42p
74147 190p 7418191 100p 2n8777 asp oce7y 130p | 012 012 500mA 280p+ 16pin  13p  22pin  30p  40pin  Slp
74188 Jo0n [7alS193 1400 ORP61 %n  fire 705 | 0-25vsvA) &
1129, 190p 17313195 140p | INTERFACE 2 Pl 9.0-9 1A270p: | WIRE WRAP SOCKETS EDGE CONNECTOR
Ja1ey 700 |74t 156 1200 | ICs LEDS 12v 2A 350p° 8pin  30p  24pin  80p 31 Way Plug 105p
74154 100p |7415221 140p | MC1488 100p |0.125" 0.2 0-12-15 gl FPGCTop R G0 meRiin | 2 31 Way Skt. iy
aifh ‘s i lig (Moldsere® (Wanin, T Do gl ISNC WERL) RS R OPT T T
Ll r
74157 703 7415242 170p | 74182 230p | TIL211 Gr 20p TIL228 Red 225 {Please add 50p p&p charge to
74159 190p |7415243 170p | 75324 375p |TIL212Ye  25p MV5491TS 120p | all marked ® above our normal PE VDU YSTEM
;2:29 }88" ;2t"§43 };Op ;ggg? 3;.'2»9 TIL216Red 18p  Clips 3p | P&pcharge}
P 4 Op ]
74162 100p | 7415251 140p | 75491/2 96p | pIsPiAYS W- S
R (W nom | DATABOOKS | e ertace with sil micro
P P p | DL704 p p TTLs, CMOs, Linears, signe _interface wi icro-
74100 1aon [79r5280 1000 | oTe3  180n |C 707G 130n im0 soonl o eeaen omg ter system
P P P r 1311 00, 3 r .
74167 200p |7a13273 130p | 811595 120p | o1747Rea 2299 TH3123  110p ey computer systems
74170 240p (7405279 90p | 81LS96 140p 747Gr  225p  TIL321/2 130p Please send S.A.E. for . .
B TR e e [NDssy  vze T 1a0p details. Designer Approved Suppliers
p P .
s SN 8|20 L& |9 s, | “PE- MICROPRINTER | Complote B pos
74176 90p |74L5378 200p | 9603 160p | 9370 200p SEND S.A.E. FOR DETAILS Ready-built tested module £69
* RESISTORS High Stab Carbon Film 5% Tol E12 Serios VEROBOARDS  ANTE (Above prices include VAT and P&P
W 10R-1M 1p 80p/100 each valve IC BREADSOARD SOLDERING 1RONS | and a free Power Supply circuit design)
W 10R-10M 1.5p 120p/100 each valve
{20 x 14 pin DIL ICs or Model C 15W  360p . o .
* MINIATURE PRESETS, Horz/Vert CAPACITORS | 16 x 16 pin OIL (Cs} Trouble-shooting services available for
v CX17W 360p
100R-1M: 10p Low Voltage 415" x 6.15” 270p - .
Ecrtoltic X25 3eop | kits or modules purchased from us.
*CARBON TRACK POTENTIOMETERS ' v CCN 380, .
e ah N Polisnsr. s°?|‘|’“:°‘ . ? | Demonstration now on at our shop.
antalum pecially designed for
ingle 5K-2M 26p Disc C o OIL ICs - No track C/CX/CCN 48 PCB EG.OO + VAT + P& P.
Single with DP Switch 5K-2M  85p isc Ceramic | L 2 g2e x 2.9"08p P
Dual 5K-2M 66p available i : X25 sop | SFF96364 £11.50 + VAT + P&P.

Xﬁzgﬁheezrgiiéfngﬁfm Please add 25p p&p & VAT at appropriate rates. T E c H N o M ATI c LTD.

123% applies.

Government, Colleges, etc. Orders accepted. 17 Burnley Road, London NW10

9.30-5 30 {2 minutes Dollis Hilt tube station) (ample street parking)
PLEASE SEND SAE FOR LIST. CALLERS WELCOME Salurdav'lo 30-4.30 Tel: 01-452 1500 Telex: 922800
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15-240 WATTS!

The HYS is a mono hybrid amplitier ideally suited for all applications. All common

input functlons (mag Cartridge, tuner, etc.) are catered for Internally, the desired

function is achieved either by a multi-way switch or direct connection to the
Pream 'Ifler appropiate pins. The Internal volume and tone circuits merely require connecting

p to external potentiometers (not included). The HY5 is compatible with all I.L.P.

power amplitiers and power supplies. To ease construction and mounting a P.C.

connector is supplied with each pre-amplifier.

FEATURES: complete pre-amplifier in single pack: multi-function equalisation: low noise: low

distortion: high overioad: 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 47k at 1kHz. Outputs—tape 100mV: main output 500mV

R.M.S. Active Tone Controls—treble =12dB at 10kHz: bass =12dB at 100Hz. Distortion—0- 1%

at 1kHz: signal/noise ratio 68dB. Overload—380B on magnetic pick-up. Supply Voltage— = 16-50V.

Price £6-27 + 78p VAT. P..& P. free

HYS 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
1.C. with short circuit and thermal protection. The kit consists of: I.C., heatsink,
P.C. board, 4 resistors, 6 capacitors, mounting kit. together with easy to follow
15W into 80 constructlon and operating instructions. This amplifier is ideally suited to the

beginner in audlio who wishes to use the most up to date technology available.
FEATURES: complete kit: low distortion: short, open and thermal protection; sasy to build.
APPLICATIONS: updating audio equipment: guitar practice amplifier: test amplifier: audio oscillator.
SPECIFICATION: Output Power—15W R.M.S. into 8MN. Distortion-—0-1% at 15W. Input Sensitivity—
500mV. Frequency Response—10Hz-16kHz — 3dB.

Price £6.27 + 78p VAT.P. & P. free

The HY50 leads 1.L.P.’s total integration approach to power amplifier design.
H Y5 The amplifier features an integral heatsink together with the simplicity of no external
components. During the past three years the amplifier has been refined to the extent
25W into 80 that it must be one of the most reliable and robust High Fidelity modules in the World.

FEATURES: low distortion: integral heatsink: only five connections: 7 amp output transistors: no
external components.

APPLICATIONS: medlum power hi-ti systems: low power disco: guitar amplifier.

SPECIFICATION: Input Sensitivity—500mV. Output Power—25W R.M.S. into 8N. Load Impedance—
4-1601. Distortion—0-04% at 25W at 1kHz. SignakNoise Ratio—75dB. Frequency Response—10H2-
45kH2 - 3dB. Supply Voltage— = 25V. Size— 105 x 50 x 25mm

Price £8.18 + £1.02 VAT. P. & P. free

The HY120 is the baby of I.L.P.’s new high power range, designed to meet the most

’ exacting reguirements including load line and thermal protection this ampilfier sets
a new standard In modular, design.

W . 80 FEATURES: very low distortion: integral heatsink. load line protection: thermal protection: five

60 | ntO connections: no external components.
APPLICATIONS: hi-fi. high quality disco. public address. monitor ampilifier: guitar and organ.
SPECIFICATION: Input Sensitlvity—500mV. Output Power-—60W R.M.S. into 8MN. Load Impedance—
4-16N. Oistortion—0-04% at 60W at 1kHz. Signal/Noise Ratio—30dB. Frequency Response—t0Hz—
45kHz - 3dB. Supply Voltage— =35V, Size—114 x 50 x 85mm

Price £19-01 + £1.52 VAT. P. & P. free

The HY200 (now Improved to give an output of 120 watts) has been designed to

H Y200 stand the most rugged conditions such as disco or group whiie still retaining true
hi-ti performance. .
FEATURES: thermai shutdown: very low distortion: load line protection. integral heatsink: no external

1 20W lntO 80 components.
APPLICATIONS: hi-fi: disco: monitor. power slave: industrial: public address.
SPECIFICATION: Input Sensitivity—500mV. Output Power—120W R.M.S. Into 8N. Load Impedance—
4-16N. Distortion—0-05% at 100W at 1kHz. Signal/Noise Ratio ~96dB. Frequency Response— 10Hz-
45kHz - 3dB. Supply Voltage— = 45V. Size—114 x 50 x 85mm.

Price £27.99 + £2.24 VAT. P. & P. free

The HY400 is I.L.P.'s "'Big Daddy ' of the range producing 240W into 411! it has been
H 4 deslgned 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 4(). includes all the quaiities 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 4N. Load Impedance—4-160. Distortion—0-t%

at 240W at 1kHz. Signal/Noise Ratio—94dB. Frequency Response—10Hz-45kHz - 3dB. Supply Voltige

= 45V. Input Senslitivity—500mV. Size— 114 x 100 x 85mm.

Price £38.61 + £3.09 VAT. P. & P. free

POWER SUPPLIES: PSU36—suitable for two HY30s £6.44 + 81p VAT. P. & P. free. PSUS0—suitable for two HY50s £8-18 + £1.02
VAT. P. & P. free. PSU70—suitable for two HY120s £14-58 + £1-17 VAT. P. & P. free. PSU90-—suitable for one HY200 £15-19 + £1.21
VAT. P. & P. free. PSU180—sultabie for two HY200s or one HY400 £25.42 + £2.03. VAT, P. & P. free. T ‘

Free post + packing applicable to U.K. only.

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS
Please supply ...................... R o - o

l.L.P. EleCtronics Ltd. Total Purchaseprice .. ........ ...t ..
| Enclose: Cheque 0 Postal Orders 0 Money Order O

CrOSSIaﬂd Houses Please debit my Access account [0 Barclaycard account OJ
Nackington, Canterbury Accountnumber . ... .............

Kent CT4 7AD Name and AdAress . . ............oooeie i
Tel (0227)64723 oo .

Registered office No. 1032630 Si gn ature. . ... ..
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Codespeed

ELECTRONIC MAIL ORDER

ELECTRONIRIT \
All Full Spec. Devices \

“EDUCATIONAL KITS OF
EXCEPTIONAL QUALITY”

(AUDIO magazine)

TO3 HEAT SINKS 111 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 ZOﬁ 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. Exceltent key
action. Only £1.00

PACK T2 A high contrast 3} digit Liquid Crystal wristwatch display with data. Don’t
miss out — only £1.00,

PACK T3 Back in stock againl MM5316 digital alarm clock chip. Still only £2.75

including data.
PACK T4 At a new low price, what a bargain. A 0.8” coinmon cathode, 34 digit, 12

hour clock display. Now offered at only £3.95.
PACK S$1 25 miniature glass 1N3470 germanium diodes {600mA. 35v). All brand
new {at just 2p each how can you go wrong?) 25 diodes for 50p.
PACK éz 4 x MEU21 programmable unijunction 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 TN4148, but has
higher P.L.V. 10 for 35p.
PXCK P1 With this MM5330 digital voltmeter I.C. we include_the data sheet and
clrcuit diagram to build a hi?h accuracy digital muitimeter. Only £3.95.
PACK E2 Calculator stylé L.C.D. B 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” hlah 14 digit display. Now only 50p.

PACK ES 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 dicdes. 5 chips for 50p.
All Untested Packs

PACK M4 CALCULATORS 11 This pack contains a production line reject calculator.
Either repalr them (not much wrong with some of them) or strip them for spares. Lots
of accessible goodles inside, approximately 2B transistors, 2 chips. display, case and
detachable keyboard. Such a bargain, you can'l'j;o wrong. Only £2.50.

PACK MU1 (Untested — 50 no guarantee} 2 x Upper half of hand held calculator case
with Integral keyboard. Ex-equipment, but belleved to be O.K. A gift at only 50p the

alr.
gACK DL1 {Untested — 50 no guarantees) A bumper pack of 30 mixed I.C.’s. You test
them and save £££°s. Could include anything ITnear or digital. A snip at only £1.00.
PACK E1 (80% guaranteed good) Contains 5 seven segment LED displays. Digit
height 0.127"" with right hand decimal. Common cathode. Still only £1.00.
Your satistaction is guaranteed or return the pack for r t or a
refund,

For free catalogue send slamged addressed envelope.
Postage and packing please add 25p. {Overseas orders add 60p)

CODESPEED, P.O. Box 23, 34 Seafield Road, ~
Copnor, Portsmoath, Hants., PO3 5BJ
SCSCCECCECE

MORE SCOPE FOR YOUR MONEY

ELMAC 4810 4" Scope

THIS IS A POWERFUL
RADIO RECEIVER!

The same kit is also 150 other different
actual working projects e.g.:

Controi—Variable between steps—in-
cludes time-base callbration position,
Blanking—Internal—on alt ranges.
SYNCHRONISATION. Selection—intern-
al, external Synchronisation Level—Con-
tinues from positive to negative.

POWER SUPPLY. Input voltage—115/220V
ﬁa(\:/\'/w% at 50/60 Hz Power Dissipation—

i CRT DATA—4in—flat face, single beam

L —~Maximum high voltage—1-5kV—Fitted

‘ & 4 - g with 8 x 10 division biue filter graticule.

b - PHYSICAL DATA. Dimensions—i5cm
F . (h) x 20:S5cm (w) x 28cm {d). Weight—
SPECIFICATIONS ELECTRICAL DATA  4-3Kg (approx.). Stand—2 position flat
VERTICAL AXIS (Y). Deflection Sensi- nd inclined. C Steel 1
tivity—100m V/division. Bandwldth (be-
tween 3 dB points)—DC—S5MHz. " put

Computer & Logic Circuits,
Electronic Organ, Timer, Light
Control, Agility Tester, Lie
QOetector, Siren, Horn, Buzzer,
Bird. Metronome.
Cds cell light & sound control,
Photogun, Light Oscillator,
Light Switch, Light and Sound
Morse Code.
Field Strength Meter,
Eiygromeler. Sphygometer, Etc.
1c.

Radio Receiver, Transmilter,
Amplifier, Audio Generator,
Signal Tracer & Injector,
Continuity Tester, Telegraph,
Pnotoradio Recelver, Radio
Receiver/Microphone Mixer.
tlluminometer, Voltmeter,
Ammeter, Sound Level Meter,
Ohmmeter, Diode & Transistor
Tester, Transparency indicator, -
Etc.. Etc.

a epox,
led. Front panel—Atuminium enamelled
epoxy printing. Test leads available £2-00

The above is just a selection of the circuits available—
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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 14p for illus-
trated literature) to DEPT. PE.

ELECTRONI-KIT LTD.
20 BRIDE LANE, LUDGATE CIRCUS,
LONDON, EC4Y 8DX (01-353 6430)

Attenuator—{calibrated)—9 step 0-1, 0-2,
05,1, 2, 5,10, 20, 50/div. Input Impedance—
1 Meg/40 pf in shunt. Input Voltage—Max—
600V P.P.
HORIZONTAL AXIS (X). Deflection
Sensitivity—0-400mV/division. Bandwidth
(between 3 dB points—1Hz-350KHz. Gain
Control—Continuous when time bases in
XT ith ut | d 1 Meg.

. input
Input Voltage—Max—600V P.P. -
TIME BASE. Sweep Range (calibrated)—
100msec/div to 14 sec/div in 5 steps. FINE

CASH WITH ORDER£99. (F £7-92 VAT)
Compary Orders Accepted by Tele. &
Telex 888941. Barclay & Access by arrange-
ment. Dept PE.

SAE for 6 and 10 meg. scopes.

KRAMER & CO.

9 October Place, Holders Hill Road,
London NW4 1EJ. Telex: 888941

attn. Kramer k7. Tel: 01.203 2473

Mail order only. Callers by appointment,

HAVE YOU DONE IT LATELY!

Fita
new tape head

e R MaNDOLITH

TeeE AAONGCAITH BLEC TRONICE CO LTD.

performance of
your tape
recorder

Full Catalogue 25p

QUALITY
REEL TO REEL
AND CASSETTE TAPE HEADS

B24—RP stereo cassette glass/ferrite record/playback £8.84
B12—01 mono cass. playbk. £1.60 B24—01 stereo cass. playbk. £2.80
A28-05 stereo 8tk cartridge £1.80 E12—09 stereo/mono cass. erase £1.80

5/7 Church St, Crewkerne, Som. Tel. (0460) 74321

Please enclose

20p P&P with order
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Put a Clamp on those
small jobs with
NODEX quick-grip vice

Adaptable on all
drilt supports. V-notch
allows fixing of all profiles.

| "

Dimensions

Overall length 150mm The patented locking system of the
Overall width 130mm Nodex vice allows for instantaneous
Overall height 50mm locking or loosening for use as a vice
Jaw opening 70mm or as a press. Usable horizontally or
Jaw height 35mm vertically on the bench top or on the
Jaw width 70mm 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

New 12~
Monitor
for your Micro

or CCTV application

Uncased £60 e o
Cased £8H for OEM’s

The above prices are for 10ff orders (plus VAT)

6800 Based ng//\é(;LsL'éDéﬁg
Micl‘o computeron oard Prom
now available - KIT £220

Programmer
(plus VAT)

Available
cased or

Power Supply £20 extra (+VAT)

CROFTON
ELECTRONICS LIMITED

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX - Telephone: 01-8911923

February 1979
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The latest kit
innovation!

the quickest fitting

CLIP ON

capacitive discharge
electronic ignition

in KIT FORM

@ Smoother running / .
@ Instant all-weather starting \ AN
@ Continual peak performance \
@ Longer coil/battery /plug life

@ Improved acceleration/top speeds

@ Optimum fuel consumption

Sparkrite X4 is a high performance, high quality capacitive discharge, electronic
ignition system in kit form. Tried, tested, proven, reliable and complete. It can be
assembted 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 circult incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes buist 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
instaflation instructions.

NQOTE — Vehicles with current impulse tachometers {Smiths code on dial RV 1) will
require a tachometer puise siave unit. Price £3.85 inc. VAT, post & packing UK onty.
Electronics Design Associates, Dept. PE 10, 82 Bath Street, Walsall,
WS1 3DE. Phone: Walsall 614791

Electronics Design Associates, Dept. PE2
82 Bath Street, Walsall, WS1 3DE. Phone: {9/ 614791

Name
Address

Phone your order with Access of Barclaycard
Inc. VAT. and P.P. QUANTITY REQD.
XKT £16.65
TACHOPULSE SLAVE UNIT £3.85

Send SAE ff brachure only required

| enciose chequelPO's for

£

Cheque No.

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

83



5846).

SMALL ADS

The prepaid rate for classified advertisements is 20

pence per word (minimum 12 words), box number 60p ment rate card and on the express understand-
extra. Semi-display setting £6.60 per single column ing that the Advertiser warrants that tr:;
i i I advertisement does not contravene any Act

centimetre (minimum 2.5 cms). Al cheques, pos'tal R s an Sifingement. of the

orders etc., to be made payable to Practical Electronics British Code of Advertising Practice.

and crossed “Lloyds Bank Ltd”. Treasury notes should 2. The publishers reserve the right to refuse or
i 3 withdraw any advertisement.

al:/vays be.sent registered post. Advertisements, toge_ther 3. Although every care is faken, the Publishers

with remittance, should be sent to the.CIassmed shall not be liable for clerical or printers’

Advertisement Manager, Practical Electronics, Room errors or their consequences.

2337, IPC Magazlnes Limited, King's Reach Tower,
Stamford St., London, SE1 9LS. (Telephone 01-261

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

1. Advertisements are accepled subject to the
conditions appearing on our current advertise-

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.

P.C.Bs PAXOLIN 10" x 44" 4 - €1.25. 12" x 9" 70p. 17}"
x 93" £1.15. D.S. 10" x 84" 80p. Fibre Glass 9" x 8" €1.20.
18" x 8" £2.40. D.S. 13" x 6” £1.30. V14" x 7" £1.60.
Panel wilh 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} bs £1.95. List 15p.
Refundable. Post 20p under £1. Insurance add 15p.

J.W.B. RADIO
2 Barnfietd Crescent, Sale, Cheshire M33 1NL

TUNBRIDGE WELLS COMPONENTS, Ballard’s, 108 Camden
Road, Tunhridge Wells, Phone 31803. No Lists. Enquiries
S.AE.

SERVICE SHEETS

RECEIVERS ANO COMPONENTS

BARGAIN PACKS

- .00. 6/£1.00. Similar to 2N192 -
20/€1.00° MAN 10 0.27" - 4/£3.00. BAX13, IN4151
100/€1.50, TBA 120/A 2/€1.00° .IN5400 10/£0.80,
74510,20/£1.00. Panaplex 9 Digit 7 Sag. Display 2/£2.50.
Thyristor 3A 25V - 3/€£0.50. 'E/SP 2?"
21#1.00°
*RESISTORS 10/€0.09, 100/€0.80 ANY MIXE12 - 10
ohms to 1 meg.

*CAPACITORS Ceramic 27P to 8200P E12 Series
10/£0.30. Polyester 0.01 to .1 10/£0.60 ANY MIX 1 MF
10/€£1.00. Electrotytic 83V 1 MF to 10 MF 10/£0.70. 16V
10 MF to 100 MF 10/£0.70.

TELEPHONE DRDERS
COV. (0203) 611597 Using Access Card No.

V.AT. Add 124%t0 items 3'92"“’“' To all others add

dia. 40 ohms

IBEK SYSTEMS Dept. PE.,
32 DUNSVILLE DRIVE. COVENTRY CV2 2HS.

SERVICE SHEETS for Radio, Television, Tape Recorders,
Steren 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.AE. Colour TV Service
Manuals on request. S.A.E. with enquiries to B.T.S.
l.%s;(ings Road, Harrogate, N. Yorkshire, Tel: (0423)

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

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
Road, Romford, RM7 0XU (’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:

1CS SCHOOL OF ELECTRONICS
Dept. D272 Intertext House, London SW8 4UJ
Tel. 01622 9911 (all hours)
State if under 18

TECHNICAL TRAINING
Get the training you need to move up into a higher
aid job. Take ihe first step now—write or phone ICS
Fo etails of ICS s eciaﬁsl homestudy courses on
Radio, TV, Audio % and Servicing, Electronics,
Computers: also self-build radio kits. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. D272 Intertext House, London SW8 4UJ
Tel. 05622 9911 (all hours)

State if under 18

SITUATIONS VACANT

MONEY, KNOCKERS, GOTCHA! Wanna Earn a Few Bucks
Moonlightin’? We need a Part-Time Design/Layout
Personage. Phone Paul 579-2535 Day, 567-9705 Evns.

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:

1CS SCHOOL OF ELECTRONICS
Dept. D272 Intertext House, London SW84UJ
Tel. 01-622 9911 {all hours)
State if under 18

TURN YOUR SURPLUS caBaIcI\iltGors, transistors, etc., into cash.
&

Contact COLES-HAR CO., 103 South Brink, TAPE EXCHANGES
Wisbech, Cambs, 0945-4188. Immediate settlement. E L E CT Ro N lc
RECORDER OWNERS (cassette/reel) can now speak to the
E N G I N E E Rs w:»rld! All ages ... every interest. Send stamp: WORLD-
BRAND NEW COMPONENTS BY RETURN | We are: BUADIFAL YL B i it LT
Abeodide | IGTERuml A ORD g B A young energetic electronics company —=
22, ‘47—5'?;:. (sbxg—sp).7 '°°_7"'(5‘3°VT§")" manufactt'mng patient monitoring equip- BOOKS ANO PUBLICATIONS
:220—8p. {50vV—10p). 470—11p. Ve g ment, utilising memory displays for E.C.G.,
;‘I"?"r"f"“?a"‘;":s"' !:°%°/"V:"tal"' '°°°’;'°V_3_ b blood pressure, temperature, etc. COMPREHENSIVE TV REPAIR INSTRUCTIONS for your set
01,022, 047, Th @ T @ ey e We want: a “'}i"h Ci’%‘l‘i' (e 'eq“f,sS‘Ed)~ JHiree “é‘l"g‘” i)
2.2/38V & 4.7/25V—9p. 10/25V. 15/16V—12p. X 4 g .V./other publications A (PE) 76, Church Street,
22716¥. 33/10V. - a7/6v. 68 & 100 ® 3\,_,43_ Electronic Design Engineers — Graduate Larkhall, Lanarkshire ML9 1HE.
Mullard Miniature Ceramic E12 Serles 63V 2%. Standardf Wll_h k!"OWIedge O.f C-Mos Dl_g_llal
10 pf. to 47 pf.—3p. 56 pf. to 330 pf.—4p. and Logic Circuitry, Operational Amplifiers
Vertical Mounting Ceramic Plate Caps. 50V. and CRT Drive Amplifiers. Engineers will use RECORD ACCESSORIES
§1|2 e p"_ls(iozo p; Ee 120;’\/ "':4700(:"1 pf.—2p. their own initiative and previous experience - N .
olystyrene efies . Hor. ounting. to design circuits around technical STYU for Hi-Fi, Music Centres. I11. List for s.a.e. Also
10 pf. to 1000 pf.—3p. 1200 pf. to 10000 pf.—4p. requiremegms. cartridges, leads, accessories. Details-Felstead Electronics
Mullard  Polyester 250V Vert. Mtg. E6 Serles. N 1 (PE) Longley Lane, Gatley, Cheadle, Ches. SK8 4EE.
:2;—1"1) ~|1—:£.”-15,1 512_22—0-5;:.2 -233,24‘47—8& Test/Service Engineers — with good
. "(‘Polv;sm)‘ "'F“"; 103\.1 'v;“_c::' - experience of fault finding associated with
1001, 002, -005-3p. 01, -02—ap. 04, -05—Bp. Digital and Analogue Circuitry, and for check- FOR SALE
0;2,5 3 'ggm z.\;m. s Highstab. © E12 5% |anbg and repairing equipment as described
. 1 t — o p, ove.
0.250 wart 10110 10MQ (10% over 1M, § . SEEN MY CAT? 5000 Odds and ends. Mechanical Electrical.
?.ggg wa:: : gg :o %mg.. . ] You receive: . Cat free. Whiston, Dept. PRE, New Mills, Stockport.
e P - Good salaries — participation in bonus
;2?;;78;39;3;?:;)/%2 5Pé'N74006—7P-1N4007—3P~ schemes — good working conditlons and NEW BACK ISSUES of "PRACTICAL ELECTRONICS™ available
2 /9. BC167/8/9. BF194 & 7—9p. promotional prospects. 70p each Post Free. Open P.0./Cheque returned if not in
20mm. fuses -15, -25. -5, 1.0, 2:0. 3.0 & 5A—3p. stock - Bell's Television Services, 190 Kings Road,
Printed  Circuit ~ Holders for  20mm. fuses—Sp. Apply: . Harrogate, N. Yorks. Tel: (0423) 55885.
Post 10p (Free over €£4). Prices VAT inclusive. In wr/'ting to thePersonne/Manager
THE C. R. SUPPLY CO. Albury Instruments Limited, RAINBOW RIBBON Cable at silly prices SAE for details.
127, Chesterfield Road. Sheffield S8 ORN 165 Dukes Road, London W3 OSL. Trading Post, 4 Castle Street, Hastings, Sussex.
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4600 SYNTMESIZER, almost complete, Walnut Cabinet,
Chrome Legs £450 0.n.0. 53 Nelson Way, Rugby. CABINET FITTINGS THE SCIENTIFIC
FOR WIRE COMPANY
Stage Laudspeakers and Amplifier Cabs PO Box 30, London E.4
s » Fretcloths, Coverings, Strop & Recess Handles, Feet, Castors, Reg. Office 22 Coningsby Gdns
EB‘A““'E’??& égfg;'l:"‘:“h---- Jacks & Sockets, Cannons, Bulgin 8 ways, Reverb Trays,
2083 P:I: 24 Ca:l Cn:l:cl:: . ] Locks & Hinges, Corners, Trim, Speoker Bolts etc, ENAMELLED COPPER WIRE
Tanstoms 11502301, Prin 950V 900V CTsec ... £300 €200 S £3 Sl i i e e ) dcatal S L BEER 0 e
Colins Qutput Transformer 20,00012 CT — 60002 £0.50 £05 ADAM HALL (P.E. SUPPLIES 1010 19 2.65 1.45 75 oz
Colins Qutput Transtormer 12,0000 C7 - 600Q2 CT....... tﬂ.:gﬂ vﬁg.frﬂ Unit 3, Carlton Court, Gralnger Road ) 20 ‘g 29 588 Vet 9 ?g
A . Southend-on-Sea, Essex. 301034 3.05 1.76 1.00 .75
Call and <ee our wide range of surplus electronics equipment. Closed sll 35 to 40 3.40 1.95 1.1% 84
day Tuesday. :l :0 :g ggg ggg 1.95 1.30
SKIPTON ELECTRONIC SUPPLIES, } % ? ] 218 1210
29 Keighley Road, Skipton, North Yorks MINI ACCUMULATORS a8 1506 500 280 4%
Tel: 0756-4397 " 2 volt MULTI-USE ' ] \ :
Sealed Lead Acld Re- SILVER PLATED COPPER WIRE
chargeable Cflls. . 14 & 16 4.50 2.25 1.44 .90
SYNTHESISER, 2VCO'S. SEQUENCER. many other modules. Sizs A LI Zojes SO0 Tzt g e
Compact, versatile, immaculate. £395. Stevenage 50471. Free GA2 Torch Value 28 & 30 667 386 2:35 144
£2,50 with every order Prices include P & P and VAT
PRACTICAL ELECTRONICS June 1967 to November 1978 i cesppclud .
fzg each, complete volumes only. Tel: Northampton 404 3 o:e(;dtggi,og' &SPth:\snqu(:o.rd g:;g; 'EE;JEZ'JZ'..??WSET S R e
Lih GARFIELDS, 78 Southwark Bridge Road, London Sg1 OKVS.
TRANSCENDANT 2000 Synthesiser, built and playable but
not quite right £150.00 0.n.0. Telephone Penzance 2677. R E c H A R G E A B L E
MAKE YOUR OWN PRINTED CIRCUITS BA I I E R' Es
Etch Reéu:sv Tronsfers — Starter pock (5 sheets, lines,
pads, |. ods) £1.40. Large f single sheet
WANTED — R 51,45, vatge ranpiethingle shaei TRADE ENQUIRIES WELCOME
T T AT, Ferric Chloride - 1lb bags 80p (P&P 50p)* ;ULI';| RA"‘:GE IAglt::LA‘BLE'P SAE_.F(\;)VR_ LISTS. II€|2.00 for
‘Microprocessors Explained’ series. £1 per copy. Moster Positive Tronsparencies from P.C. layouts in D o MR O UnE e St te acal SN INE
P. Callow, 8 Grafton St., Douglas, Isle of Man. magazines by simple photographic pracess. Full in- MIDLANDS, 021 554'97%27;()“«; :ffn»LE:Fr'Eé.D:iz gﬁl
structions supplied. 2 sheets {20 x 25cm) negative Street, Charing Cross, Landon WC2.
poper and 2 sheets {18 x 24cm) pasitive film £1.20. L
LADDERS S.A.E. lists and information. P&P 25p/order except*
P.K.G. ELECTRONICS |
LADDERS. Varnished 254ft. extd. £35.70. Carr. £2.80 OAK LODGE, TANSLEY, DERBYSHIRE LO ST TH E TI M E ? t
Leaflet. Callers welcome. Open Sat. Ladder Centre MSF RECEIVER, built-in 60 KHz antenna,£13.70
(PEES5), Halesfield (1) Telford 586644. or with sequential YEAR, MONTH, DATE, DAY,
HOURS, MINUTES, SECONDS display parts {no
RADIO case or pcb) £24.40,
MISCELLANEOUS CONTROL STILL NO RADIO 4? 200 KHz to Medium Wave
SPECIALISTS Converter £9.70.
SUPERB INSTRUMENT CASES BY BAZELLI, manufactured Kits for multi_channel i R Owin wnes o 2 i
frum P.V.C. faced steel. Hundreds of people and indus- systems. Special parts transformer and speaker, £19 53” Deedsive
trial users are chousing the cases they require from our and accessories. P . .50.
vast range. Competitive prices star: at a low %p, chassis S.A.E. FOR LEAFLETS Giro 21-923-4000. Each easy-assembly kit includes all
punching facilities at very competitive prices, 400 models Tel: 0602 395418 parts, printed clrcuil, case. postage etc, money back
to choose [rom, free literature (stamp would be apprect MICRON R/C H h R assurance so SEND off NOW.
ated). BAZELLI. Dept: No. 23, St. Wilfred's, Foundry . aywort oad, CAMBRIDGE KITS
Lane. Haltun. Lancaster. LA2 6LT. | Sandiacre, Nottingham. 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 ...........ccccoiiiiiiiinii i
insertions. | enclose Cheque/P.0O.for £ .......... roo—y —s——

{Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Electronics)

NV S o0 U SN ole s ollsl o o GIOTELS 000000000 000000 Send to: Classified Advertisement Manager
.......................... PRACTICAL ELECTRONICS
GMG, Classified Advertisements Dept., Room 2337,
ADDRESS ... Gooc 980530600050 GI000 600000000088 00 King’s Reach Tower, Stamford Street,
London SE1 9LS. Telephone 01-261 5846
Rate: N
.............................................................................. 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 Burgtar Alarm 1412-1 68p.

May 78 Moving Light Dlspla; £2.76.

July 78 Dimwit C‘I 78. Aug 78 Touch Switch 85p.
Aug 78 Digltal Thermometer, two boards £1.45.
Oct. 78 High Performance Power Supply £2.18.
Oct. 78 Analogue Computer

NTER LOCK-I'NG
PLASTIC STORAGE DRAWERS

/A%///////

Nov. TR ee e ge'a" £2.41. Main £6.88. Readily available Hardware and
ov. wulo .
Dec. 78 RC Molgor Control 67p. RC Fall Sala 39p. . Accessories for Home Constructors,

Guitar Sound Multiprocessor £2.!
For full Hst and current boards please send S.AE.
P.C.B.s also produced from customer's own master

Dev. Engineers, Modelmakers.
Selected range of quality components,

ptease send for quote. Orawing matenials for .c.hoards,
Pastage — ders less than £10.00 please add 25p. i i
astage — On orpg;fﬂ;:sc'vaaplaase_ please P, Rell_ahle resist coated efloxy glass ot (el S o
laminate, no wnusual chemicals. devised for storing small
PRDTO DESIGN Printed circuit hoards, top quality to parts and components: resistars, SIZES
14 Oownham Road. Ramsden Heath, Billericay. | desi 3 capacitors, diodes, transistors, etc.
Essex CM11 1PU personal designs, pronipt service. Rigid plastic units interlock together in ALL INTERLOCK

vertical and horizontal combinations.
Transparent plastic drawers have fabel slots. 1D and 20
have space dividers. Bulld up any size cabinet for wall,
bench or table top.

CLEARING LABDRATDRY. S ders, testmete g oas for po
copes, recorders, testmeters, ul- I. "s

bridges. audio, R.F. generators, turntables, tapeheads, Solid tungsten carhide dri

stabilised P.S.U.s, sweep generators, test equipment, ete. ANl inmediately available.

Lower Beeding 236,

As supplied to Post Office. Industry and Government Depts.

BOSAECOATR U B B B 8 B0

RAMAR CONSTRUCTOR B%EUBLE 0 cle.sé 2 dreawers in one outer case {6D2),
SERVICEsv S’(TSA LASRGE SIZE (6D 1) £6.90 for 8.

Masons Rd. ~ Stratford on Avon

Warwks. CV37, 9NF 0789-4879

Catalogue 15p stamps please to:

sulc HETREASURE TRACER
_SMK |" Metal Locator

PLUS QUANTITY DISCOUNTS
Orders over £20, less 5%. Orders over £60, less 73%. PACK-
ING/POSTAGE/CARRIAGE: Add £1.00 to all orders under
£10. Orders £ 10 and over, please add 10% carriage.
QUOTATIONS FOR LARGER QUANTITIES.

® varicap luning
@ B.Nain 8 best selling metal localor kit
B Fitted with Faraday shieid

B Speaker and earphons operstion

Please add 8% V.A.T. to total remittance.

: Al pri t at time of going t s
® Five tranaistor circunt No LICENCE EXAMS NEEDED prices correct at time of going to press.
@ Thoroughly profesaionsl fineh
B You only neso saldering iron. ecraw: To operdte this miniature, solid-state Trans-
O e (LT3 ;\i{ﬁ;kccoi\'ﬂ Kit. Only £9:75 plus 25p
s e ped. o ‘Brain-Freeze' 'em with a MINI-STROBE
‘l_(n pockct-sn;ed ‘lightning ﬂashess;.svoari-spcze(;i.
Compl Buil or discos and parties. A mere plus 20p
Kgmp < £15-95 te‘;ln;aand £20-95 P. & P. Experiment with a psychedelic
Post £1 20 - £1 37 VAT Post§1 20 - €1 77 VAT DREAM LAB, or pick up faint speech/sounds
MINIKITS ELECTRONICS 6g CLEVELAND ROAD with the BIG EAR sound-catcher; ready-made
LONDON E18 2AN multi-function modules. £5 each plus 20p
BAIRD STYLE TELEVISION. Inexpensive, recordable, amateur LOTS MORE! Send 20p for lists. Prices include
television. through NBTVA, membership £1.50. Write:— VAT. Modern slim-line power panel, countless uses in home,

1. Burnwaad Drive, Wollaton, Nottingham. office, factory, showrooms. Perfectly safe, unbeatabt:e. Can
BOFFIN PROJECTS e S PV ey e
NICKEL CADMIUM BATTERIES 4 Cunliffe Road Stoneleigh P&P 60p.
b

Rechargeable and suitable for ‘last charge’ HP7 (AA) £1-13,
SUB CE1A7, HP 11 (C) €215, s (D) £3-27, PP3 Ewell, Surrey (P.E.) FLAIRLINE SUPPLIES (e 2)

£4.09, PP3 not sullable for fast charge, PP3 charger fs.a1.
Ali above Nickel Cadmium batteries are guaranteed 'EVER
READY" full spec, and are supplied complete with solder
tags {except P 3). Just in stock—New rechargeable sealed
lead acid maintenance free batterles suitable for burglar
alarms etc., 1-2 amp hr Bv. £4 40 2-6 amp hr. 6v £5.65.

Ouantity prices available on request. Oate and charging

124 Crickiewood Broadway, London N W.2
Telephone 01-450 4844

1. C. EXPERIMENTAL/EDUCATIONAL KITS

circuits free on request with orders over £ 10 otherwise 30p This popular series of Kits on Digital Logic techniques has
post and handlin? {specify battery type), all prices include now been further improved to include additional com-
VAT, Please add 10% P & P on orders under £10. 5% over ponents, g in greater fonal flexibility and

£10. aducational capaclty. Each Kit contains sehaAcled I.C.'s,
I d, .D. h

Ch la' ony. mail order 1o SOLID STATE gg.g%r:.a(\:/he;ﬁ‘t?:r. b ISED s and Instructions. Avallabte at

SECURI PE, 10, Bradshaw tane, Parbold, A g

Wigan, La"cs 02515_4 26 Kit One — Gates I Kit Two — Flip-Flops

Kit Three — Shift Registers Kit Four — Counters
Kit Five — Displays
S.A.E. for turther details to:

AUTOMATED HOMES
69 High Street, Ryton, Coventry CV8 3FJ
FOR YOUR ——

GUIDANCE
VALUE e &3 ||| READERS
ADDED £22.50

INC. FLAME

45
_~
TIPS
Precision tool using combination of

butane and compressed oxygen or
micranox. A pencll lead thin flame

Whilst prices of goods
shown 1in classified

Unless otherwise shown, o e S Lo e advertisements are
d ” prl ces in adV e l’tiS e r'cl:?::r‘ﬂ'c 333'2’&’“@'1";"'?2"#2?";“63 ‘Z'Y‘_’OCL?‘:::S:: ?:ss: co rrect at t h e ti me
- L iy gcla:: cylinder £2.10 + 2? p&p extra Only £22.50 + .
ments are inclusive of C"asggscﬁ:gagfég:“cg I.IDW(Deg} PEVT, Of ClOSLng for press’
a arolyn Houss, ar Roa embley, Middx. .
VAT. Where prices are ru or.abmsil Ordert. " readers are aduvised
eXCIUSIve' readers Shou'd AERIAL BDDSTERS. Improve weak VHF Radio and Televi- tO CheCk with the ad-
egzu :je hthat they have | | Snorin Bon boy. Limsire Bosac. | | Uertiser both prices
added the correct amount and availability Of
i TRA TORISED IGNITION KIT i
Of VAT before Orderlng. G | lR le:'s“.'oaé “’:;L w: ?O‘II)A;rl; our tronsistorised gOOds before Order-
E X pO l’t (o} l’d ers are n Ot ignﬁ;: :Y:'::‘(b%ezo‘l;;;ér:i:;;i‘:?w‘;" Tronsistors speciolly ing from non_current
. e eveloped for outo ignition.

SUbjeCt to the addltlon of Send S.A.E. for FREE CIRCUIT dicgrom. . .

o mpanern with g s cone) 486, i1ssues of the magazine
Value Added Tax. S OLEC 'Pr?ohouchs],ZH: f g

_ 68 Dale Street, Manchester, b
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The items shown in  from Ressstors to the

-
this advert are just a latest n Micro
small selection taken  processers. Don't delay
- gum our new 78/79  order your copy today.

. 5 atalogue  which is  The price 1s only 40
your coundeel eonneetion in the world of eomponente o e (05
Dept PE, 56 FORTIS GREEN ROAD, MUSWELL HILL, LONDON, N10 3HN  TELEPHONE: 01-883 3705

contains everything

Low Power Schottky and TTL cMOoS ,,,,{}(;/,

BITS and PIECES Regulatore  Linear 1.C's)

| 9 - T8M Series CA3080 75
N ] OIL {Texas) Static RAM's 1+ 17 6364+ 3

740013 | 9" [7a09 —° | 87° |74138 39° [rargy 1210 | gse | avor i6c aosa 1290 | goin jov | 21024 (3sons) 1050 98- ger | HPOSIS00mA ) CAdid0E 90
7401.13* | .19 | 7450 .96*  — [74138 5574182 121° (185" | 4002 .16° 4056 1.46° | y4pn .9z | 210242 (650ns) 1297 1.15° 1.08% z:i S CA3140E 31
7402.15° | 19+ [7451 16 | 19 §74138 — | 55°074193 129- [ 185°| 4008 92° 4059 5.18° | 16pin 93+ | Z11IA1  (500ns) 2467 2.19% 205 F e SR wag;tw 3
7403.15* | .19+ |7453  d6° | — 74141 76" | — [74194 9297 [ — 4007 98* 4060 124* | 1 pin .18* | 211242  (250ns) 294° 1.80° 1.78° p* eac ngd N 7
7404.16° | 217 | 7458 —¢ | .19°{74145 .75+ |105°|74195 109 | 1.05* | 4008 92¢ 4086 48° | 20pin 20° | 21802 (350ns) 1077 867 B6- | 79M Seves LM348N 9
7405 .96 | 21= | 7455 —= | .19° 174147 159¢ 74196 1.18° | 1.05¢ 4009 S4* 4068 21° | 22 pin 24° MMS257 (TMS4D44) B.HI. 7.I9. 6.15. —{NEG) 500mA liBON 97
7408.26* | — |7460 .16° | — (74148 1.32°¢ 74197 1.18° | 105°§ 4010 .54* 4069 .29° | 244 26° | 2114 {450ns) 8.10° 7.19° 6.75 Sv. 6v. Bv. 12v. 16, | LM3BIN 113

74150 1.02¢ | — ]74198 181°| — 4011  .18* 4070 21° [ 28pmn 30 | 8810 350 2.97¢ 2.52° | 20v & 24v. LM3828 1.33
74151 67¢ | 88°]74199 181 - 4012 .18* 4071 21° 40:';,, Ade | crus All BSp* each mggggz .x;g.
74153 67° | A8<l74221 — | 89-| 4013 48° 4072 21° 8080 5.95°  Bipers 78 Series SN760CIN 102
74154 121 [125° 174240 225° 4014 92° 4077 21+ | Wire Wrap 6800 893  grogp 165¢ | +(PoSI 1A SA7EnIN WL
74155 .67 | .78°}74241 225°] 4015 .92¢ 4081 21*| Bpn 23 | 9800 4250 grogp 185°1 Sv. B, 12v. 15w -

74156 67 J8°174242 225° 4016 43* 4082 21° [ 14pin  34° E-Pmm's uv 8T95p 1a9°f 18va 24y ¢

74157 67° | 55°|74243 225*| 4017 .81 ages  82° | 16gn  37° | 170240 557° <1 Anespe each

74158 — | 58]74247 a5 | 4018 92 o8 920 | 18gn A3* | 27080 7e10 S0P e 4y TRe1 04SN
74160 1.21* | 899¢|74248 851 4019 56° 4093 81 | 20pin 55° | TriState Butfers 798P vaa-f 8 :EG'“M o i
7416% 129 | 65%174249 .85°* 4020 .92° 4099 1.81* | 24pin  60° | BILS9S 75¢ 5—( B’ = I I g
74162 1.21° | 125%( 74251 83§ .4021 92 4502 92| 28pin 65 | 81LS96 ‘;- &;-4 v 15 INa2sE 378°
74163 121 | 65174253 89 4022 32: 4508 246" | 36pin  95° | B1LS9? A"vn 00!' ARy 3
Lol -l R 4 Bl | RN U T e ar o a0- | N0z 203
4 - 18 4 65* 3 o GO
74186 1.02¢ | — 174259 150° | 4025 .18° 4514 270° VAT 74366 lao%d 193 %m?gé 2;;
74168 185°| 74266 35° 4026 184* 4515 270° INC 74387 LMJ H ZAU. .
74188 — 1851742713 — | 225+] 4027 51* 4f16 107° | ppispe 74388 781 Series Lme 625

74170 185° | 185°] 74279 Ase| 2028 .70° 4517 a0 IS To0mA tMgggx ;:g T

Sv. 6v. Bv. 12v & 15¢ LM345K a.10*

Dynamic RAM
4116 All 30p* each 1129730731 85¢

12.15°

74175 81° [ 1.06°( 74293 ”l'g' :ggz }gg 4522 189°

14176 1.0 | — ] 74298 85° o 4526 189° 7 + 10+ 50+ 100+

76177 101 | — 74298 125°| 4035 106° 4528 82 R - oo D e

4180 101° | — | 74365 51| 4040 927 4534 72¢ 18* 16* 4+ T224 Ye x 23° 21° .185° 17° 80
74181 221+ | 299°| 74366 51¢| 4042 70° 4535 374° 18° 16+ .14°  TIL228 Red x 23° 21° .135° 17°

74182 B1° - | 74367 51-f 4043 61" 4543 162¢ 3 18° 16* .14* TIL234 Gre x 23° 21° .195° 17°* 0 U
74184 181° 74388 51+ 4046 1067 4553 4.53° ),y Brightness :

14185 1.62¢ 14388 3+ 4049 A3° 4566 151°

74188 2.97° 14670 185 4050 A3° 4683 1.02° NE555 09 )
74189 317 | 2.25¢ 405°  89° |

70190 121 | .75° £ 4 for £6.00* 5 for £1.00 4 for £1.00 10 1.00 . 00

VAT Inclusive prices *8% others 12.5%. Export Customers deduct VAT, 2/27 from ®1/9 from others. BARCLAYCARD
Postage and Packing 25p. Trade and Export Inquiries most Welcome. Hours 9.00am—5.00pm

)
Now available our ORDER-RING line. just phone your order through with your Access or Bavclagcaf(;i)number and providing 8 |

the order is received by 3.00pm the components will be despatched the same day (min tel order £

’ THE BASIC
IT'S EASY WHEN COOKBOOK

YOU KNOW! R COMPONENTS

Low imp Dynamic Mic’s Brand new in packs £1.62

To avoid missing your copy of 110 WAVEFORM GENERATOR PROJECTS Triacs 10 amp. 400v brand new AEI full spec. all with fitted
PRACTICAL ELECTRONICS FOR THE HOME CONSTRUCTOR =Rl e AT siokiE2:55
. . by R. M. Marston Price: £3.15 22 way edge connectors Ex equipment but clean 0.15
= Slmp|y COmp'ete thls order N iy conimuTeR r1nalrn(gold plated complete :hh Iocalmgr;n ?nlhy 58p |
A 7 d 3 rand b pitch complete
form and hand it to your by M, Waite e zam‘”u?!a.‘?ngia.fi’i'é"c&ﬁ'.f::Zke.s'.‘er".:med. Briv 855
il i e metres of mixed at £3.00 per
newsagent. UNDERSTANDING DIGITAL ELECTRONICS Kaasare e epiRer
by G. McWhorter Price: £3.95 Tagstrips 30 way new.15p
ORDER FORM  BEGINNER'S GUIDE TO TAPE RECORDING St PIBoard 17 f 3 way e s
by I. R. Sinclair Price: £3.15
° BEGINNING BASIC - -
L . (nameof newsagent) by P. E. Gosling Price: £3.15 As Iealuanl'é !ﬂ-/lﬁl(éf’mg“aoc%uhensi\(e
THE CATHODE-RAY OSCILLOSCOPE & ITS Rl ket B L0 o 7
Address USE phone for quote.
by G. N. Patchett Price;: £4.00
....................................................... RAPID SERVICING OF TRANSISTOR DM o g R
:yog lJPMKiE\:T Price: £2.75 Mai'?s selector panels from 200v-250v. Brand new. 20p
.J. :£2. eac|
....................................................... COLOUR T.V. WITH PART. REF. TO THE PAL Cable Ties long re-usuable 6” plus. 3p each.
SYSTEM by G. N. Patchett Price: £6.00 Transtormers 20-0—?0\/ 400 mA £2.50 each. )
X 4mm Screw Terminals assorted colours of our choice
Please reserve/dellver every ELECTRON{CS & RADIO AN INTRO. £1.00 for six.
by M. Nelkon Price: £3.20
month one copy of <
THE CHEAP VIDEO COOKBOOK
PRACTICAL ELECTRONICS by D. Lancaster Price: £6.95 STOP PRESSI
Unt'l fu rther notice. P. E. Guitar Sound Multiprocessor

* ALL PRICES INCLUDE POSTAGE * Send SAE for quotation for a purpose

built case for this project.

THE MODERN BOOK GO. Al prices include VAT - Please add 65p Post

& Packing per item to total cost of order.
AT NES!S i o k=~ s’k BRITAIN'S LARGEST STOCKIST Open daily 9.30am-6pm — Access or
of British and American Technical Books Barclaycard accepted — S.A.E. for lists.
19-21 PRAED STREET
LONDON W2 INP 322-334 WHITEHORSE ROAD,
Phone 01-723 4185 CROYDON, SURREY CRO 2LF

....................................................... o L TEL: 01-684 9872
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TRANSFORMERS

ALL EX-STOCK—SAME DAY DESPATCH. YAT 89,

Amps
Ref 12v. 2¢v £
m 0-s 025 220
213 1'0 05 2-64
n 2 1 361
18 4 2 403
85 5 2.5 5-00
70 6 3 5.35
108 8 4 742
72 10 ) 812
116 12 6 8.99
17 16 8 1072
1S 20 10 1398
187 30 15 1705
226 60 0 3614

12 0R 24 VOLT OR 12-0-12V
PRIMARY 220-240 VOLTS

°

NeswsoCoooop
S e 1D D kit B
SRk ROEIZH™

=y
>

50 VOLT RANGE

Rel Amps £

102 05 341
103 1-0 4.57
104 2:0 716
10¢ 3-0 856
106 4-0 1141
107 6:0 15-08
118 8-0 20-26
119 10-0 2498

Ref VA (Walts) ¢

07° 20 440
149 60 670
150 100 7.61
15 200 1116
152 250 1328
19 350 1643
154 500 2047
155 150 29.06
156 1000 37.20
157 1500 51.38
158 2000 51-81

159
*Pri 0- 220—240 Sec 1 15 or 240V
State volts required

Pri 220/240V Sec 0-20-25-33-40-50V.
Volla es available 5, 7, 8, 10, 13, 15,17,
% 40 or 20V-0-20V., 25V-0-25V.

MAINS ISOLATORS (SCREENED)
Pri 120/240V SEC 120/240V (C. Tapped)
Pa

Va Ref £
60 243 670
350 247 1643
1000 250 3710
2000 252 6181

HIGH VOLTAGE ISOLATORS
Prim 200/220V or 400/440V
Sec 110/120V CT or 200/240 cT

PaP
1-32
1-84
0A
oA

SEND 15p STAMPS FOR CATALOGUE

Prices correct 17.8.78. Please at;ql

VAT atter P, & P.

NEA

SCREENEO MINIATURES COMPONENT PACKS AMPLIFIER MODULES
ef mA Volits ¢ PaP |65 High Quallty Metal Oxide 1w (AL30) £3.7
238 200 303 257 0-55 {5% }w. iw Resistors. 26W  (AL6O) £457
212 1A, 1A 0.6, 0-6 285 0:78 |[150 Mixed Value Capacitors 35w (ALBO) £7-15
13 100 9-0'9 244 0-38 |10 Read Switch. 125W  (AL250) £17.25
235 330, 330 0.9, 09 3.99 0-38 |50 Wire Wound Resistors, [Power Supply PS12 £1:30
207 500, 500 0-8-9-, 0-8-9 2.77 071 |10 Caps 3000mf 30v. Power Supply SPM80 £4.25
30 VOLT RANGE 208 1A, 1A 0-8-9, 0-3-9 3.53 0:78 |25 assorted Presets. Pre-amp PMZ £68 70
Pri 220/240V Sec 0-12-15-20- 24-30v 236 200, 200 0-15, 0-15 7.99 ©-38 |50 Wire Wound Resistors, PA £13.88
Vglla?gs ai/(a)llable 3,4,5,6.89, -‘0(-) ;12: {;w.(%og) 0-2C, 0-2 280 0-78 JHardware, B.Ai 73uts_ bol(: VAT 12\}% P& P 35p
) b 24, W or 12v-0-12 V 20-12-0-12-20 3.41 0:78 |washers etc. Al p per paci
15V-0-15V. 30 206 1A 1A  0-15-20-0-15-20 4.63 0-96 |t 12}% P & P 40p. ABS II’Iamc B:l;sc ms%l t;‘us:
Rel  Amps £ PaP |203 500,500 0-15-27-0-15-27 3.99 0-96 BUIS, SIS N Ol e 2 corcs, 0%
12 05 264 078 204 1A, 1A 0-15-27.0-15-27 . 604 0-96 TMK 500 fitting '8"" 6
1’ 10 387 09 | 239 50 12:0-12 287 038 | 30KV Mirror Scale Meter P81 80mmx62xa0 o
3 20 8.77 096 |- — AC 0-2:5-10-25-100- PB2 100mmx75x40 73p
A 6.20 11 N B3 120mmx100x45 87p

20 3.0 . TEST METERS 250-500- 1000V PBa 295 130:88  £2.54
2t 40 799 114 1U4315 Budget Meter 20K0/V DC 2KV AC [ OC 0--25-1-2-5-10-25- P& P29p. VAT 8%+ (40p)
s1 5:0 987 1-32 | 1000V AC/DC 2.5A AC/DC 500K res. in robust:| 100-250- 1000V B (d
1;; g % :1;; 1‘3 steel case and leads £15-85. . Resi;(ance O-GK-?OK- siug in Srava B“:SKQSKT Ty

g . £81.70 incircui nsistor | 6M-60M  auto ofload [P126 - fits into
|89 100 - 17:25 1-84 238?1 £33.50 Tr::ss‘;:\cucun "acasosn pvotecnon £23- 9y, 300MaA mul||¥|u29 outlet

- 60 VOLT.RANGE Aav073 ggg-;o Megger BM7 P.& P.£1.05 VAT 8%.  [£4°00. P & P 55p. VAT 12{%.
Pri 220/240V Sec 0-24-30-40-48-60V. | EM272 d attery. £45.15
Vollages available 6, 8, 10, 12, 16, 18, 20. | MM5 { £28-66 Wee Megger CGG 90 gﬁsgy‘;;s:’czsz;_nz;:gvsronmsns TRANSFORMERS
24, 30. 36, 40. 48. 60V or 24V-0-24V, | pA116 Ever Ready Avo Sec. 0-36-48 twice. To give Spacial Offer
or 30v-0-30V. pap | digital £102:00 Leather Case t21 05 | 36-0-36, 48-0-48 72V or 92V
‘;" ‘o't'g’ i 4] P&P £1.15 VAT 8%. 3A £1470 P&P£1.48 | P.W. Purbeck oscil-
126 1:0 5.91 096 Full range of AVO's, Megger's and Cases. g: g:g ;: : g;% :gs:‘%;zi ggrasgr%%
1217 2:0 7.60 114 3 ) ) 63V, 12.9V £6.50
125 3 o9 1 0c-1000v 1000V DC-160mA Res 150KD Rrj0220s3dov Zigmaias S O IR Sgp-

o 50 18.84 164 10000V Bargain £7-20 P & P 62p VAT 8% Ref Amps Price P&P | BEY 100V line fo
120 6-0 18.06 1:84 [ 20,000 ohmvV Multimeter, mirror scale, Ranges| 171 0-CT-15v 500MA £2.09 0-45 | 492 7H10W  £2:05
121 80 25.56 OA | AC/DC to 1000V. DC currents 10 250mA.| 172 1A £2.960.78 | P & P66o
122 100 29.85 OA | Resistance to 3 Megs. 57 x 34* x 13| 173 2A £3590.78 | BE4 0-120v x 2
189 12:0 34.08 OA | £94.36 P& P £1.05 VAT 8%. 174 3A £3.760-86 | (120Vor240) Screen

AUTO TRANSFORMERS 175 ¢ 4A £5730.96 |sec 9-0-9V 1A}
Rel VA (Walts) PaP ISOLATOR - Specis! Price -DE £230GRT)
13 15 0-115-210-240 288 0.71 }©0-200-220-240V, 0-240V Centre TVap, 250VA Solderless bread boarding BES 15w Tg'cmﬂa
64 75 0115210240 401 0.9 |Ret.62 £520 P8P 960 | 5 gec 70 contacts ol | P s Sy
4 150 0-115-200.220.240 535 0.36 ] : 1 T Oec 208 contacts £33 .
87 500 0-115-200-220-240 1099 1.54 ELECTROSIL Metal oxide low noise resistors. U Oec A" for I.C.s etc £4v53 30p
84 1000 0-115-200-220-240  18.76 2.08 U Oec "B’ for I.C.s etc  gg.99 | BEE PAT. 0-220V sec
93 1500 0-115-200-220-240 2336  0A ELECTRONIC CONSTRUCTION KIT VAT 8% P & P 40p 48Rov. 10 M A £4.09
95 2000 0-115-200-220-240 3482 0A |Home electronics teacher. Stant simply and I"ANTEX SOLOERING IRONS | ~ 2P (100
73 3000 0.115.200-220-240 §9:21 DA | progress to a TRF radio or elactronic organ. No g BE7 O- I‘IO 120
80S 4000 0-10-115-200-220-240 7686  OA | soidering. all parts included in presentation box. | 13 €375 Stand £182 | 550y "pyi
575 5000 0-10-115.200-220-24089:50  0A | Full instrictions. £8.29 + VAT + 98p p&p. 2w © £395  wl2iBVAT || soc 20v 1A &%
30pP

CASED AUTO TRANSFORMERS
260V cable In & 115V USA 2 pin outlet 43mmx43mmPANEL METERSBmex787nm OBRIOOE REC‘\‘IFE’“ BES o 240 15-
VA £ PaP Ref | 0-50uA 620 0-50pA 670 ' Carriage 0-15V 2A £1-50

: | 0-500pA 595 0-500pA 670 &5 P.4&P.70p.
75 773 114 64W [ 0.1ma 595  O-ImA & DA R
150 10.01 1-14 4W | 0-30v  S.98 030V 670 . VAT8% .AOOV with heat sink 6A £1.40 ! 0'. 30 24 -02\?2
200 992 145 65W | vy Ind Panel 90mm 250pa £3.36 S0oviRilzAe 1 124 SE2085 §le0: ot SN de
250 10.49 1-45 69W | vy indicator Edge 54mm x 14mm 250 a VAT 123% P & P 15p VAT 8% L
30 o TR 2 Barrie Electronics Ltd
7 76 83
wgg 27.88 OA. 84w Cassette Tapes Low Noise arrie ectronics g
1500 2602 OA 93w’ C6030pP.&P. 15 L
N 28020 RS B ceo 422 <1 152 s 3, THE MINORIES, LONDON EC3N 18J

TELEPHONE: 01488 3316/7/8
REST TUBE STATIONS: ALDGATE 4 LIVERPOOL ST

Ace Mailtronix Ltd......

Aitken Bros ..
Alben Engineering..
Albury Instruments Ltd .
Aleon Instruments Ltd
Astra-Pak........
Automated Homes......

Barrie Electronics
Bi-Pak..
Birkett, J.
Boffin Projects .

British National Radio &
Electronics School.....

Cambridge Kits
Cambridge Learning.
Calscope (Scopex) .....
Cannon Components .
Chromasonic..
Clef Products .

Adam Hall (P.E. Supplies) ..

Boss industrial Mouldings Ltd.

Electroni-Kit Ltd.......coiervereriernenernerssnsosnnarenss 82

INDEX TO ADVERTISERS

Garfields ...
Goddards Components

Electrovalue.....

Fladar..............
Flairline Supplies o
Fotherby, Willis Electronics Ltd......c...........

Greenweld Electronics....

HLAUAIO..coocoivriiiananens
Harversons....
Heathkit Ltd
Home Radio..

ILC.S. Intertext.........ccooninvinivnunencns
I.L.P. Electronics.
Ibek Systems......

J.W.B. Radio...

MONOKth ....coeuviriirieenssisnsionnns

e oo DA B
on ()

Kramer & CO..coeierreeriarireciensensnssssesssssossossosess 82

Codespeed.... Lektrokit Ltd......... .. 13
Continental Specialties. Lord, Jeremy........... ..58
Crescent Radio Ltd ...
Crimson Elektrik......... Maplin Electronic Supplies . ... COVer iV
Crofton Electronics . Marshall A. (London) Ltd..... T £ ¢)
C.R. Supply Co........ [1Y1=] ¢ TR .78
Micro Systems.. .15
Davian Electronics .. I —— Micron R/C........ e 85
Dudley, John & Co. Ltd crasrese AR o vsss BIB Mill Hilt Supplies.... .. 76
Minikits Electronics ....86
DAY e S i . 5820, B D) Modern Book Co....

.82

Norman Inskip .

P.K.G. Electronics .
Phonosonics

Progressive Radio.
Proto Design.........

Radio Component Speclalists.
Ramar Constructor Service
R.S.T. Valve Mail Order.
Radio & T.V. Components .

Saxon Entertainments .............cceccveeeunns
Scientific Wire Co.
Sentinel Supply..
Service Trading...
Sinclair Radionics Ltd
Solec Products
Solid State Secumv.
Speclal Products...
Squire, Roger......
Staravia Ltd ...
Sugden, A. R,.
Swanley Electronics...........

e+ -t o gt

Technomatic Ld...........ccvveeinvieniveninienninnenn. 80
Teleplay (Logic Leisure} .. rerveenes COVET §i
T.K. Electronics............... RPN |
TA=C. ..85
T.UAC

Vero EIeCtronics. ........ocecvvvivenienercnsnessennennns 58

Watford Electronics
Wilmslow Audio .

88
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SIEMENS, PLESSEY, etc.

R E L AY MINIATURE RELAYS

RELAYS. WIOE RANGE OF A.C. and D.C. RELAYS
AVAILABLE from stock. phone or write in your enquirles.

FT3 NEON FLASH TUBE
High intensity multt turn. high voltage. neon
glow, discharge fiash tube. Design for ignition =
timing. etc £1-50. P. & P. 25p_({£1-89.nc VAT) 3 =
for£3. P & P. 50p (£3-78 :nc VAT & P}

RODENE UNISET

TYPE 71 TIMER

0-60 sec. 230V ac. operation. Incor-
porating a lapsed time indicator and
repeat facilities. A precision motorised
timer ideal for process timing, photo-
graphv, welding, mixing, etc. Price €6
. & P. 60p.

WHY PAY MORE?

MULTI RANGE METER Type MF1BA ac. 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.(€8-10 inc.VAT & P.} NS

VARIABLE VOLTAGE TRANSFORMERS

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

200 watt {1 amp inc, a.c. voltmeter £14.50
0.5 KVA (2} amp (MAX) £17.00
.1 KVA ;5 amp MAX} £22.50
-2 KVA {10 amp MAX} £37.00
.3 KVA (15 amp MAX) £45.50
5 KVA (25 amp MAX) £74.00
10 KVA {50 amp MAX) £168.00
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
rp.m. €10 P. & P. 75p (£11.61 inc. VAT). N.M.S.

GEARED MOTORS

100 r.p.m. 11S5Ib.in. 110V, 50Hz. 2 BA.
single phase spht capacitor motor
Immense power. Continuously rated
Totally enclosed. Fan cooled in-hne
gearbox. Length 250mm. Dia 135mm Spindie dia 15 Smm
Length 145mm Ex-equipment lested £12. Post £1 50 (£14- 58
inc. VAT & P.). Suitable transtormer 230/240V operation £8.
Post 75p (£9:4S inc. VAT & P )

N.M.S.
o

GEARED MOTORS

METERS (New) — 90 mm DIAMETER
A.C. Amp., Type 6272, 0-1A., 0-6A., 0-20A.
A.C. Volt. 0-150V.. 0-300V.

D.C. Amp., Type 65C5. 0 2A..0-10A., 0-20A.
0.C. Volt. 0-15V. 0-30V.

Ali types £3.50 ea. + P. & P. 50p (£4.32 inct VAT), except
0-100A. D.C., price £5-00 + 50p. P. & P. {£5.94 incl. VAT).

LT TRANSFORMERS
3~A10-15V at 3 amp (ex new equip} £2-50 P. & P. 50p (£3-24 inc.

13-0-13V at 1 amp £2.50 P. & P. 50p (£3-24 inc. VAT)
25-0-25V at 23 amp £4-50 P. & P. 75p {£5-67 inc. VAT & P.)
O—4V/6¥/24V/52V 2t 12 amp £18-50 P. & P. £1-90{£22.03 Inc.

VAT & P)

0-6V/12V a1 20 amp £14-70 P. & P. £1.50 {£17-50 inc. VAT)
0-12V at 20 amp or 0-24V at 10 amp £12.00 P. & P. £1.50
(£14.58inc. VAT & P.)

0-6V/12V at 10 amp £8-25 P. & P. £1-25 (£10.26 inc. VAT)
0-6V/12V/17V/18V/20V at 20 amp £18:00 P. & P. £1.50
{£22-10 Inc. VAT & P.}

8-A11givn7v/| 8V at 10 amp £10-50 P. & P. £1.50 (£12:96 inc.

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

NEW HEAVY DUTY SOLENOID. mtg.
by Magnetic Devices. 240V a.c. opera-
tion approx. 10lbs pull (intermittent
rating} at gths in. Price £4-00 P. & P.
50p €4 9B inc. VAT & P N.MS.

A.C. SOLENOID pye ether type 176/2
240 AC. Approx 1lb at ¥ inch,
intermittent rating. Price £1 p&p 20p (LJ1 30 inc VAT + P}

WESTPOOL TYPE MM8 Model 2, 240V AC. Approx 13ib pull
at’a inch. Rating 1. Price £1.50 p&p 20p. {£1.84 inc VAT + P)
N.M.S.

MINIATURE UNISELECTOR rﬂ ;
12 volt. 11-way. 4 bank {3 non-bridging. £

1 homing), £2:50, ‘ﬁ\ ¥

P. & P. 35p (£3-08 Inc. VAT & P.J. N.M.S.
240 A.C. SOLENOID OPERATED
FLUID VALVE
Rated 1 p.s.i. will handle up to 7 p.s.i. Forged brass
body. stainless steel core and sprin -} in. b.sp.
inlet outlet. Precision made. British mig.

PRICE £3-50 Post 50p {(£4-32 inc. VA? & P)N M

LS.

MICRO SWITCHES

Sub min Honeywell roller mfs type 3115m 9061.
10 for £2-50 post paid. 1
LEVER QPERATED 20 am.?A C/0. Mig. by Unimax

USAa 10 for £4, P. & P. 50p (min. order 10}
(£4-86 mc. VAT).

D.P. C/O lever m/switch mfg. by Cherry Co. USA. Precious metal
low resistance contacts. 10 for £2.25 P. & P. 30p. Total inc. VAT
£3.02 (min. 10)

Sub min lever m/switch 1ype MML 46 10 for £2.50. NM.S.

HY-LIGHT STROBE KIT MK IV

Latest type Xenon white light flash tube. Solld state
timing and triggering circuit 230/240V a.c. operation.
Designed for larger rooms. halis, etc. Speed adjustable
1-20 t.p.s. Light output greater than many {so called 4
Joule} strobes. Price £19-00. Post £1 (£21.60 incl. VAT
& P.). Specially designed case and reftector for Hy-Light
£8:80. Post £1 {£1058 inc. VAT & P.f.

28 r.p.m. 20 tbs inch
115v a.c. Reversible motor.
71 r.p.m. 10 ibs inch
115v. a.c. Reversible motor.

I3

Both_lypes similar to above drawing. Price either type £4.78
p&p 75p. (£5-94 inc VAT + p&p)

Supplied complete with transformer for 240v a.c. operation
€7-25 p&p £1-00(£8-9.1 inc VAT # p&p}

CROUZET 230/240V AC 2RPM synchronous geared motor.
€290 p&p 30p. (€345 incl VAT) {quantity discount available.}
HAYDON 230/240V AC. 1TRPM sK‘nchronous geared motor.
£2.90 p&p 30p. (£3-45 incl VAT + PYN.M.S.

FRACMO GEARED MOTOR L

56 r.p.m.. 50ib.in. 240V a.c. 50Hz. 0.7 w7
amp sharplength 35mm. dia. 16mm, _; l {
weight 6 kilos 600 grammes. Price £15 00 w
P.&P. £150(£17 82).

N.M.S. = P

PARVALUX GEARED MOTOR
230/240V A.C. 30 rpm 50Ibs inch. Price £15.00 P.-& P. £1.0C
(£17:82inc. VAT). N-M.S.

PARVALUX GEARED MOTOR

230/250V a.c. 500 rpm, 3jbs inch. 2
£11.00P & P£1.00(£12.96 inc. VAT & P.

N.M.S.

;ight angled spindles

XENON FLASHGUN =
S =I5 |[cimENco19RPM
P - = FHP mutor type C 7333/15 220/240V a.c. 19
Range available from stock S = r.p.m reversible motor. torque 14 5 kg. m&
e oy B ursaks TR P Vs MO
ULTRA VIOLET BLACK LIGHT Rk ;
FLUORESCENT TUBES j

4ft. 40 watt £8.70 (callers only) 2ft. 20 watt £6.20. Post 75p.
(£7.51 inc VAT + P) (For use in stan bi-pin flttings) Mini 12 in.
8 watt £2.80. Post 35p. {£3.40 jnc VAT + P). 9in. 6 watt £2.25,
Post 35p. {£2.81 inc VAT + P}. 6 In. 4 watt £2.25, Post 35p.
{£2.81 inc VAT + P).

Complete ballast unit, for either 6%, 9" or 12" tube 230V AC op

FRACMO MOTOR

1400 rpm H.P. 35 continuously rated 115V a.c.. fitted with anti-
vibration cradle mounting. Supglied complete with transformer
for 230/240V a.c.op. £10-00 P & P.£1.00{€11-88 inc. VA:" %AF’S)

£3.50. Post 45p. (£4.27 inc VAT + P). Also ilable for 12v
OC op £3.50. Post 45p. (£4.27 inc VAT + P}

400 walt UV lamp and ballast complete £31.50. Post €3.
£37.26 inc VAT + P). 400 watt UV lamp only £11.25. Post
£1.20(£13.45 inc VAT + P).

ROTARY VACUUM
AIR COMPRESSOR

MERCURY SWITCH
Size 27mm x 5mm. 10 for £5.00
(inc VAT £5.72) min quantity 10.

Post Paid £2.70 inclusive

SQUAD LIGHT

A new conception in light
control. Four channels each
capable of handling 750 watts N & PRy
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.
ompletely electrically and mechanically noise free.

Post 75p. S.A.E. {Foolscap) for further details. Price only £60-00

VORTEX BLOWER AND VACUUM UNIT
==

Oynamically balanced totally en-
closed 9in rotor wih max air
delwea of 1 5 cubic metres per
min a» static pressure 600mm
W G Suchon or blow from 2 side-
by-side 37mm 1 D circutar aper-
tures fitted to base of unit Power-
fui continuously rated 115V a ¢
motor mounted on alloy base with
fhxing tacihities Dimensions
tength 22cm width 25cm  « —

height 25cm These units are ex equipment but have had
mmmum use Fully tested prior to despatch Price £12
£1 S0P 8 P (£14-58 \nc VAT § P

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT

S A E (foolscap} for details
Superior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic consiruction, vitreous
enamel embedded winding heavy duty
brush assembly, continuously rated.

25 WATT 10/25/50/100/150/250/500/1k)/ §
1.5kQ, £2.40. Post 20p {£2-81 inc. VAT & P.).
50 WATT 100/2500 82-90. Post 25p {£3.40 inc. VAT & P.).
100 WATT 1/5/10/25 50/100/250/5600/1k€)/1-5k(}/2 -5k
/3.5k(} €5-90 p & p 35p (£6.75 inc VAT, k
Black, Siiver, Skirted knob calibrated in Nos. 1-9 1}in,
dia. brass bush. ldeal for above Rheostats 24p each.

& PUMP

Carbon vana oil free vacuum pump
and compressor. Approx 20 inch
vacuum 10 PSI at .79 CFM
Powered by 110V a.c. 1.8 amp X
Parvalux motor fitted with additional shaft at rear, suitable
light loads. Inc. capacitor £14-00 p&p £1-50 (£16-74 inc VAT
+ p&p) Suitable transformer for 230/240V ac. operation
£5-00 p&p £1-00 {€£6-48 inc VAT + p&p)

N.M.S.

3./

BLOWER VACUUM PUMP

English Electric 3 phase AC motor 220/250V. Or 380/440V.
5 r.p.m. § h.p. continuously rated. Direct coupled to William

Ailday & Co Alcosa carbon vein blower/vacuum pump 0.9 cfm
8.HG. Price £22 p&p €2 {£25-92 inc VAT + p) N.M.S.

PROGRAMME TIMERS

12 cam model £7-50. Post 60p (£8-75

inc. VAT & P.). Also available for 50V
operation. Price as above. L,
N.M.S.

Time Switch

Venner Type ERD Time switch 200/260V a.c.
30 amp contact 2 on/2 off every 24 hrs. at any
manually pre-set time. 36 hour Spring Reserve
and day omitting device. Built to highest Elec-

Suitable transtormer tor 230 240V ac £6 - €t P & P (£7-56
nc VAT & P

CENTRIFUGAL BLOWER

Smith type FFB

1606 022 220/240vV _A.C. Aperture
10 x 4tcm overall size 16 x 1dcm. Price
£375 & P. 75p. (inc. VAT £4.86).
Other igpes avaitable. 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 cu.ft. min at normai air pressure.
£4.50 P. & P. 75p (inc. VAT £5-61). N.M.S,

INSULATION TESTERS NEW!

Testtol E E Spec Rugged metal construc

ton sutabie for bench or teld wourk P

constant speed clutch Size L 80 W din

H 6in weight 6ib, 500V, 500 megohms, £49,

Post 80p (£53:78 inc. VAT & P). 1,000V

000MQ, £55. Post 80p (£60-26 inc VAT & = e
—

P . SAE tor leatiet

All Mail Orders—Callers—Ample Parking

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

Showroom open Mon.-Fri.

Wite cange o AC and DC relavs avsilabie
trom stock Phone ot wels i your
enquities

RELAYS

230/240V A.C. Relays: Arrow 2 ¢/o. 15 amp £1.50 (£1.84 inc.
VAT & P).

T.E.C. open type 3 ¢/o. 10 amp £1.10 {£1.40 inc. VAT & P}.
Omoron or Keyswitch 1 ¢/o. 7 amp £1.00 (£1.30 inc. VAT & P).
D.C. Relays: Open type 9/12V 3 ¢/o 7 amp £1.00 (£1.30 inc.
VAT & P). Sealed 12V 1 ¢/o 7 amp octal base. £1.00 {£1.30 inc.
VAT & P). Sealed 12V 2 ¢/o 7 amp octal base. £1.25 (£1.586 inc.
VAT & P). Sealed 12V 3 ¢/o 7 amp 11-pin. £1.35 {£1.67 inc.
VAT & P). 24V. Sealed 3 ¢/o 7 amp 11-pin £1.35 (£1.67 inc.
VAT & P}, (amps = contact rating). P&P on any Relay 20p.

Other types available — phone for details. N.M.S.
Diamond H heavy duty A.C. rela; 230/240V a.c., two C/O
contacts 25 amps res at 250 a.c. £2.50 p&p 50p. (£3.24 inc
VAT + p&p) Special base 50p. 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 £10-00

wicity _Board specification. Price £7-75.
P. & P. 75p (£9.18)
R.&T.

SANGAMO WESTON TIME SWITCH
Type S261 200/250V. ac. 2 on/2 off every 24 hours. 20
amps contacts with override switch dia. 4 x 3 price £6-50 F & P.
50p inc. VAT £7-56. Also available with Solar dial.

R.&T.

r Yet another outstanding offer.
IMFD 600V Dubilier wire ended capacitors,

10 for £1.50 p&p 50p. {€2- 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 6+4in. Aluminium
fan. Price £3.00. P. & P.65p (£3-94). NMS

N &
B

Personal callers only Open Saturdays

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576

New Manufacturers Surplus
Reconditioned and Tested

@z

Sy
T.
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Our catalogue déscribes a wide range of
plugs and sockets, all at marvellous
prices. See cat. pages 114 to 129 for
details.

A digitally controlled stereo synthesiser the 5600S
with more facilities than almost anything up to
£3,000. Build it yourself for less than £700. Full
specification in our catalogue.

ELECTRONICSUPPLIESLTD

All mail to:—

P.O.Box 3, Rayleigh, Essex SS6 8LR.
Telephone: Southend (0702) 554155,
Shop: 284 London Road,
Westcliff-on-Sea, Essex.

(Closed on Monday).

Telephone: Southend (0702) 554155.

Multimeters, analogue and digital, frequency
counter, oscilloscopes, and lots, lots more at excel-
lent prices. See cat. pages 106 and 183 to 188 for
details.

Amassive new catalogue
trom Maplin that's even
bigger and better than
before Ifyou ever buy
electromc components,
thisis the one
catalogue you must

not be without

Over 280 pages -~

some in full colour

=it's acomprehensive
guide toelectronic
components with
hundreds of
photographs and
illustrations and page
after page

otinvaluable data.

Our bi-monthly
newsletter contains
guaranteed prices.
special offersand
all the latest

news from Maplin.

A 10-channe g equsliser with a
quality specnfcauon at an unbeate!Ve price when
you build it yourself. Full specification in our
catalogue.

- — D G G . -

Post this coupon now for your copy of our
1979-80 catalogue price 75p.

Please send me a copy of your 280 page catatogue
as soon as it is published (8th Jan. 1979).1 enclose
75p but understand that if | am not completely
satisfied | may return the catalogue to you within
14 days and have my 75p refunded immediately.

f youlive outside U.K. send £1orten international
Reply Coupons.




