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L. SOCKETS LINEAR 1.C.s
555 @pindipv 55 * | AY-1-0212 £6.93 LM2111 £1-12 ] SN7600IN (TAASLY) £1.82 °
- 555 (10-99)7 Blp: AY-1-5051 €1.44 LM3900 69p SN76003N £3.30
CD4000AE 19 * 79 * 140 * | pin Sockers, pins in strips 556 (14 pin dip) €.29° | Av-5-1224 £3.95 | LM3908 66p * | SN760I3N €1.98
CD4001AE 19 * 176 % 1o * | 4£100. Just snip off what | Av-5-3500 £6.59 * | SN76023N £1.98
CD4002AE 19 * 179* 4o | o need. 65p per sirip 703 (RF/IF Amp) 68p | AY-5-3507 £6.59 * | MC1303L £1-94 SN76 227N(MC 1327) £1.89
CD4006AE £1.59 £1.33 * £1.06 * | Dyal in lin * 709 (8 pin dip)  38p AY-5-4007 €7.94 * | MC1306P 85p SN76532N £1.86
CD4007AE 2p * 19%* 15 * | gpin 13p. 2pin 26p. 105 709 (TO-89) 45p MC1310P £2-10 SN76544N €1.81
CD400BAE £1.75 % £1.46 * €117 * [ 145 150 B pin30p.  Bpin 3lp 709 (14 pin dip) 39p | BRAOCO2 £3.01 MC1312P £2:52 $SN76550-2(TAAS50) 89p
CDAC0SAE Use Cao4s" 16 pin 15p 36pin39p. Wpin 35p. | 119 ‘88'" dip) 3% MOI3UP €434 | sN7esszs 8lp
CD4010AE Use CD4050* 45p | cazin €19 MC1315P £4-85 SN76660N(TBA120) 75p
CD40UIAE 19p * 17p*  l4p* 710 (14 pin dip) “D CA3045 £1.69 MC1327P £1-48 SN76666N (CAJ065)£1.12
CD401 24F 19 © 17p* 14 : m 1"?'9.9)& 51 | casose 88p MC1330P 89p
CD4013AE 59 ¢ S0p*  4ép * Our 8 Page A4 Audio |.C. Booklet o (A hﬁln p) 1976 CA3053 5% MC1333P £1-60 TAA263 £1.50
CD4014AE £1.75 * £1.46 *£1.17 * is supplied FREE with purchases of AT ol LI eN | cazoes £1.60 MC1350 68p | TAA300 £2.16
CD4O015AE £1.75 * El.46* €107 * Linear 1.C..'s worth €1. or more e (‘” o <)!|p S5p | CA307S £1.64 MC1351 g2p | TAA310a €1.87
CD4D18AE 55 * 48p*  4dp {35p. if sold olone} Contains circuits 741 (8 pindip)  30p CA3078 €1.26 MC1352 92p | TAA3D £1.44
CD4017AE £1.29 * EL07 ¢ $p" and pin connections 741 (10-99) 2 43p | CA3080 5% MG1357 £1.60 TAA350 £2.43
CD4OIBAE £1.89 * €1.56 * £1.25 * 15 Amplifiers 250 mW to 20 watts 741 (14 pin dip) 36p CA3081 £1.86 MC1358 (CA3065) £1-23 | TAA370 £3.45
CD40i9AE 80p * Sepr  53p* g Gl Rolits 747 (14 pin dip) £1-04 | CA3082 £1.86 MC1375 £1.66 | TAASS0 75
CDA4020AE £1 © o e1.64 tE131 ¢ I Tope Pre-Amplifier 748 (8 pin dip)  42p | CA30BSE (TDA1200) £2.43 | yicyiee necT)  gop + | 1AASTO €2.75
CD4021AE £1.75 . sl.«s: €147 | Power Driver : 748 (TO-99) 46p CA3097E €167 ¢ | G14560G  £1-77 [ [[aAzoo £5.03
CD4023AE 19p 7o lap " 1 nstrument Amplifier (Bifet) 748 (14 pin dip) 49p | CA3I23E £1.7¢ MG 1458CP1 89
CC4022AE £1.83 * €1.53 * £1.22 * ! Generol Purpose Mini Amplifier 753 (F.M. 1st. I.F) CAZ30 84p MG 14686 [2_309 . | TBAT20S £1.25
CD4024AE £1.26 * £1.05 * 84p 1 D.C. Controlled Goin Cor:lrol £1-08 CA3401E (LM3900) 68p | .48 TBA23Y £1.02
CDA02SAE 19 * 17p* lap* | Micro~mini radio (2 1.C's) 75491 88p * | CAI600E £1.44 xg:g:& %'81 BARI 7)) £2.59
CD4028AE £2.79 * £2.32 * £1.86 * 75492 £1-10 = | . TBAS00Q £3.16
CDA07AE 98p * 82 65 ¢ PHOTO -DARLINGCTON | Mg:;agsz €1 -gf 1BA520Q £3.85
CD407BAE £1.53 * £1.28 * £1.02 ¢ MC34 P | TBA330Q €3.27
CD4029AE £1.89 * £1.56 " €1.15 %p & 0B p Regulators 100 mA " [ LoosT (103 €146 - MFG40008 grp | 1A £3.72
CD4030AE 7p * 59*  47p* Vebo 25 H 7BT0SWC (10-92) 605 * | 103611 (10.3) £1.46 | wrlacena 86p « | [BASSQ £5.29
CD4035AE £1.75 * €1.46 * £1.17 * Vebo  8v 78LI2WC (10-92)  &0p * | 103711 (T0-3) €1.46 * MFOB030A 55" . | TBA560CQ £5.29
CDA4040AE £2.01 * £1.69 * £1.34 ¢ o 250ma 7y 7BLISWC (T0-92)  &0p * | 4129 (5OT-32) 85p * o040 . va TBA675A £1.03
CD4042AE £1.49 * £1.24 9% ° Pd 20mW 6)35’ 1130 (s01-32) 85 « | M TBA6258 £1.03
CD4048AE £2.15 * £1.79 * £1.44 * Hfe 2500 Regulators 100mA L1131 (5OT-32) 85% ° | MM5314 £4-80 ¢ | TBAS2SC £1.03 ¢
CD4049AE &9 * 58p%  4ép * 7BLOSAWC (TBAG25A) 90p * MM5316 £9-99
CD4050AE &% * 58p*  46p * l[”[ 0 [6”] 78LIZAWC (TBA6258) 90p * | M30!T (T0-99)  65p TBAS5] £1.87
CD4051AE £2.78 * £2.32 % £1.85 * 7BLISAWC (TBA&25C) 90p * M30IS (8 pin dip)5% MVRSV {TO-3)£1-45 * | 1pA7200 £2.79
CD40S2AE £2.78 * £2.32 * £1.85 * LM30IAT(TO-99)  67p MVRI12V (TO-3) £1-45 * | Tpa750Q £2.79
CDAOS6AE £2.12 * £1.76 * £1.41 * Regulotors 500mA LM3014 $(8 pin dip) 5% MVR15V (TO-3) £1-45 * | 134800 £1.01
CDA060AE £2.39 * £1.99 * €1.55 * ZBMOSHG B.35 * | LM307 T (10-99) 5% NES40L €125 TBABIOS £1.24
CDA0GSAE £1.13 * 94p* 75 * 78MI2HC £1.35 LM307 S (8 pindip) S7p | \Fesca €116 1BABI0AS £1.24
CDA0S8AE %o 20t 19 78MI15HC 135 * | (MI0BT(T0-99)  £1.96 | (oolls g9p. * | TBAB20 86p
CDA0GYAE 28p * 24p* 19 * 78MI18HC £1.35 * | (M308 S (8 pindip)  98Bp NE556 £1.29 » | TBAS2Q £4.71
CD4070AE p * Up* 19 * TBM24HC £1.35 * | (M308A T (T0-99) £7.92 TBAOQ £4.71
CD407IAE %0 * et 1% ° NEW LED Linear Cursors LM3I0BA S (8 pin dip)s.90 | NESEOB :g 82
CD4077AE 7lp* 59%*  47p " each device contains 10 tight Regulotors 1A NES618 £5- TCAZ70Q €524
CDA0RIAE 28+ et 1% emi tring diodes in a 20 pin dual- 7B05KC (10-3) £2.09 * | Lm309K £2.34 - | NE5628 £5:06 | yeaze0 £2.16
CDA408IAE %8p * 2p* 1%t in-line package . Ideal for solid 7812KC (T0-3) £2.09 * | | M339 £2.25 NE563 £2-96 TCABOOQ £7.24
CDA0B5AE £1.8 £1.06* 85 * state analogue meters or dials 78ISKC (10-3)  £2.09 I NES65N £2-63 TCABI0S £1.04
CD40BSAE £1.28 £1.06 * B85 * Type 101 RED £2.26.* Complere 7BIBKC (T0-3)  €2.09 * | {m370N €2.85 NE566V £1-87 1CA940 £2.25
CDA093AE £1.56 * £1.20 * £1.04 * with leaflet . 7824KC (T0-3)  £€2.09 * | {m371 £2.08 NE567V £2-63
CD4099AE £2.95 * £2.46 * £1.96 * Regulators 1A | LM372N Elg SDB000 £1-22 TDA1054 £1-50
CDA4ST1AE £2.36 * €1.79 * £1.44 * Regulaton]l A LM373N 2. . TDA1200 £2-43
CD4528AE €130 ¢+ £1.08° 8¢ 7B05UC (10-220) €1.72 * | [ M377N £2.77 SCAtA £2:09 | roat405 80p *
7812UC (T0-2201 £1.72 * | (m3g0 £1.25 SL415A £275 | ypAt412 80p
3 3 o ot 1 e o - 78150C (T0-220) £1.72 * | {wam e85 | SL4370 £7:05 | 7pA1415 80p *
2 v v T 2 Oe 7818UC (T0-220) £1.72 * | {m3g2 nles | SL440 £2:84 * | TDA2010 £3-00
7402 Ve 1%t 13: . 7824UC (T0-2201€1.72 * | {p703 68p SN75491N 88p * | TDA2020 €375
L Er— 7403 150¢ 12t 10p * LM1820 £€1.03 SN75492N €110 *
r.r ™~ F B 1CLB030 £3.52
> = 7404 Tepr  13p Tt ULNZITIA €1.52
| ] {: > 2406 [Pucu— e+ ZN414 Leaflet free with devices { 10p alone )
s [Eres] 7409 Ly B Ibx | MCI310;2, 485 Leaflet free with devices (10p alone) | 2414 Bl
e 7410 6t 13p" p *
e RN LED DISPLAYS L SWITCH
7417 7pc 22t Wp * .
7420 169" 13p* Tlp p Litronix Double Digit Displays ”“W aa ‘:
This state-of-the-art MOS LSl chip contains 7427 Zpr 22} 185 0.5" Common Anode; 2 R/H ;8 & 8CD encoded digital switch
all the fogic necessary for o 3} decade, dual 7430 LSP A L3 S Decimal Points &s 2 Reoding 0 1o 9. Suitabte for
slope integrating, automatic polarity detecting 7432 77’ 2ip 18p oL721 £ 1.9 zZ 5 | diginl clock alarm setting
DVM  Supplied with free data and cireuit 7437 e 22p* 8p ¢ DL727 0.0t 9.9 27y DVM input Scaling ete.
booklet . Z48] 75t 62t 50p - Suitable for Clacks, Meters, EES]
7442 65p* 55t 43p * Instruments, Channel Indicators BEeE l 1009 £1.49c0ch ¢
OUR PRICE ONLY €6.59.* ;:45 :-;’w: ;lp: 279 : Our price £4.75 * each JEIY
Dato and Circuit Bookiets alane 20p.) oA o 6;:. 5: 1 ,
TaaTA o S8 e70 « | Low cost Red GoAsPl 0.33" Litronix DL 707 Series '/ VY. alt £1.82" each (Red only)
e P e . | Motorolo MLED 500 | 0.33" Monsante MAN 50/70/8/3600 '/ /. all £!.82* Each (Red, green, yellow, Orange)
. 7472 25". 21", B 5 ina T092 packoge | 0.33, Xciton XAN 70 Secies Y /. olt £1.49° Eoch  (Red Green, yeitow)
Arother marvel el TADRE= = 7473 U 20‘; . P 0.43, Monsonto MAN 4000 Series VS ol £2.37" Each  (Red, Green, Yellow, Oronge)
12-24 hr. Clock 1.C. with 25 pin co'vcbﬂjly o S 26:' g 0.63" Litronix DL747 'Jumbo' Series v all £242* Each (Red only)
and |7w wm:l p«;{: :qu?: . ;;9:5'”'1\‘4"“ s I 31: . < Common Cathade s Common Anode (Red only}
manufocturers detailed leaflet £3.95p* (inc 5 ) - = ' .
VAT) (Leaflet atone 20p.) Full Kit i ;zé 30 26pt 2 NOTE: MAN 4000 Series pin outs ore 14 pin dil the some as MAN 5, 70 and BO series.
{excluding cose} avoilable towards 2 75pt 6% S0p *
end of 1975. Pliane Clive for details @ 7485 €1.30 * £1.09 * B7p * r £~rrl6 plop“ COCOLAC c‘”td
7486 Izt - 2t 2lp ° Free snap=on plastic retainer ‘ Our Butk Buying Power enables-a
7489 £2.92 * £2.80 * £2.10 * - r ,
MULLARD MODULES 7450 ot a0 32 1l a2 04 i eesloou]seeerglioncy
It peiti AT dia.lens 0 dio. Tens dia. lens 0.330, (LIT 707) %0p.*(inc . VAT
$Hill moke the simplest, highly 7492 b 46:, 32': & 1L209) {MLED 650 0.63" (LIT 747)£199 .*(inc. VAT)
relioble F.M. tuner o e s 3o 1+ 10+ 100+ [ 1+ 10+ J00* y 1t 10+ 100+
7495 &7pt  55° 45p | Red 1o 15p 13p°| 27p 24p  2%*| 18p lbp i4p°
74100 £1.08 ©  8%" 7% * | Green 27p 33p  30p 27»: 30p e 259" LI 4N25 or TILI16
74107 357 Bt 2 * Oronge  27p 33p ggp 7279. 0p e }59 6 pin industry stondord package
74121 34p 2p 23p Yellow  3dp 35 p " | 35 33p  30p 2.5KV isolation  €1.00.*
74122 47pt 3%t 3p -
74141 780 63p* 53 *
2 o8pt S8t 48p Secondaries
74154 £1.67 * £1.48 ° Bop * _ AL AL A
74174 £1.00 * 83p* b7p 6-0-6V 100 mA N £€2.77
;::g‘]’ 5{‘3-02% o 2 o 2P 3 9-0-% 100 mA 97p. ¢ | 0-12-15-20-24-30V £2.48.% £4.15.
o0d) 7020 7 Bl 12-0-12V 100 mA © | 0-24-30-20-48-60V - £5.18 % £7.02 H
LrEAL0)varactorgiontieadta.60 74192 £1.35 * E1.14 p 0-0-70v 1A E4.55 * | 0-19-25-33-40-50V £2.70 % £3.40 # £4.53 -
LP1185 I.F. Strip €6 95 74193 £1.35 *£1.14 * 90p * .
P1400 Muliplex decoder  £9-02 ) e
LP1400 Muliplex decoder 74196 £1.64 *£1.36 ¢ 9% ° 28-0-28Y p.p. on tronsformers 10% of price min. 20p

ltems followe posiage & packing  20p
nc. VAT o < Orders for over £6. post
all others ms . 1/5 from others free . Except transformers|

available 10p. per page

Adveit No.lA of Series B CALLERS WELC OMED)
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CONSTRUCTIONAL PROJECTS

P.E. DIGI-PROBE by B. Cullen & R. W. Coles
A logic state monitor with 3-state indication

ADSR ENVELOPE SHAPER by P. R. Williams

An ADSR design which includes a VCA

D.C. MILLIVOLTMETER by H. T. Kitchen

Uses operational amplifier techniques to achieve good sensitivity and high input impedance

SHOOT by P. Adams
Challenge your reaction time with this ingenious game

GENERAL FEATURES

USING CMOS DIGITAL I.C.s—4 by D. B. Johnson-Davies & A. M. Marshall
Linear applications and circuits for a tachometer and an oscilloscope trace doubler
TIME CONSTANTS by D. Maynard

A look into this sometimes confusing subject

INGENUITY UNLIMITED

Electronic Flasher—Patch Board—Transistor Tester—Electronic Dice—Car Battery Condition
Indicator—Frequency Changer—Relay Operation—BCD to 7-Segment Decoder—Tuning
Indicator—Car Alarm—Sound to Light Modulator—7-Segment to BCD Encoder—Auxiliary
Power Supply—Thyristor Windscreen Wiper Delay

NEWS AND COMMENT

EDITORIAL—Order in The Ranks

SPACEWATCH by Frank W. Hyde

Helios 2—Target Saturn—The Sun—China

HOW INVENTIVE WERE YOU ?

A report from the judges of the Plessey/P.E. competition
SEMICONDUCTOR UPDATE by R. W. Coles

A look at some recently released devices

NEWS BRIEFS

Digital Watches—IBA Handbook—BS9000

MARKET PLACE

Interesting new products

STRICTLY INSTRUMENTAL by K. Lenton-Smith
Electronic music matters

PATENTS REVIEW

Thought provoking ideas on file at the British Patents Office

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry

SPECIAL 8-PAGE SUPPLEMENT

SOUNDS EXTRAORDINARY
An account of the many different electronic effects used in music today

Our May issue will be published on Friday, April 9, 1976
(for details of special free piece of Veroboard and other contents, see page 315)
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Top left: The BD1 Turntable Kit.
Top: The SAU2 pick up arm.
Top right: The BD2 Turntable
Assembly.

Right: The BD3 Transcription
Unit.

New from Connoigseur - BD3 Transcription Unit

With a studio style rising turntable giving accurate cueing. Run up time is only a fraction

of a second.

Other important leatures include an external power source and consequently no hum field.

A belt driven turntable with neon illuminated-stroboscopic disc with 3 speeds, .33, 45

and 78 - all featuring variable control.

The BD3 arm is lightw@ight and incorporates a unique method of magnetic stabatisation

7 with an interchangeable head sheti tracking

cartridges|down to 0.6 grams.
The unit features brushed aluminium trim and is
mounted on a matched wooden plinth complete
with acrylic dust cover.

BD2 Turntable Assembly

The famous BD2 belt drive turntable features push
button speed change, an SAU2 pick up arm with
damped lowering device, brushed aluminium trim,
and specially designed turntable mat.

It is available in chassis form, or as illustrated
mounted on a slimline wooden plinth, with acrylic
cover which features an easy hinged on hinged ofl’
movement,

BD1 Turntable Kit

The BD1, well known lor its excellent performance

and superb quality is available in kit form, which
allows greater freedom of choice lor the practical enthusiast with regard to mounting,
selection of arm etc. Construction is simplicity itsell with no soldering required. Now it’s
easy to own the best.
SAU2 Pick Up Arm
Recognised as one of todays most advanced pick up arms. Amohg its star features is an
Auto Bias compensator} hydraulic lowering device, precision balance and an adjustable
head shell which can be matched to a wide variety of decks and pick up cartridges, ideal
for the demanding practical audiophile.
For further details of all Connoisseur products, the BD3 or BD2, the BD1 kit or SAU2 arm,
to the still popular SCU1 cartridge and our precision stylus balance, please contact your
dealer or send a stamp for brochure.

(onnoissenr'... ..

A.R.Sugden & CO.(Engineers) Ltd. Atlas Mill Rd, Brighouse, Yorks, HD61ES
Tel: Brighouse (04847) 2142. Telegrams & Cables: Connoiseur, Brighouse.

Dimmit
range of light
dimmers and lighting
control systems

Illuserated is the popular
PMSDI000 module. A IkW slider
control dimmer, interference sup-

This 44 page
FREE book
hows how/,

YOURSELF FORA ;

pressed, 60mm slider range size

44 x 2% H4in. ldeal for low cost
stage and disco lighting. Used by
schools, theatres, studios, etc.

Complete with scale plate, fixing
screws and full instructions. £8.60
inc. VAT and postage and packing.
Complete compact light dimmer
systems for stage, club and disco
lighting, etc.
DD6IM (illustrated). Six kW
channels, six outlet sockets, master con-
trol, mains on/off switch, size 23 x 8%~ 5in.
Price £108.00 inc. VAT.

DD6I. As DD6IM but without master
control. Price £86-40 inc. VAT.
DD61-B.  Six IkW channels, using module

PMSDI000, lowest cost system. Sizel64x 8% 5in. Price £54:00 inc, VAT.
DDé62M. As DD6IM but with six 2kW channels, size 25 x 104 6in.
Price £156°60 inc. VAT.
As DD62M but without master control. Price £129°60
inc. VAT.

Add £2:20 postage and packing for all systems.
The Dimmit range includes rotary and slider control dimmers and
sound to light converters for home, entertainment and professional
applications. Ratings tkW, 2kW, 3kW.
All products are guaranteed and are supplied with full instructions
and applications. Full after-sales service. Technical advice given.
For full information on all modules and lighting control systems send
15p for our illustrated catalogue and brice list. Callers welcome, visit aur
showroom for a demonstration of any of the modules or systems. Mon.-Fri.
9.30 to 6.0 p.m. Sat. by arrangemen:.

YOUNG ELECTRONICS LTD.

184 Royal Coliege Street, London NW1 9NN Tel. 01-267 0201

BETTER JOB -~ MORE PAY!

Do you want promotion. a better job
higher pay” New Opportunities’ shows
you how to get them through a low-cost
home study course There are no books to
buy and you can pay-as-you-learn

R -
N

This helpful gulde to success shouid be
read by every ambitious engineer.

Send for this helpful 44 page FREE book
now. No obiigation and nobody willl call on
you. It could be the best thing you ever did.

ECUT OUT THIS COUPON I I INE IR
CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest. Poat to the address delow.
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RETURN OF POST MAIL ORDER SERVICE

R.C.S. 10 WATT

AMPLIFIER KIT

This kit is suitable for record players. tape play back.
guitars, electronic instruments or small P.A, systems.
Two versions are available. A mono kit or a stereo kit.
The mono kit nses 13 semiconductors. The stereo kit uses
22 semiconductors with printed front panel and volume,
bass and treble controls. 8pec. - 10 watts output into
8 ohm, ? watts into 15 ohms. Response 20 CPS to 80 K/CS
{nput 100 M V. high imp. Size 9fin. < 3Jin. «

wono 1t 35120 sireo ua £20 o

Easy to build. Full instructions supplied.

ELAC 10 inch

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 cps. Bass resouance
55 cps. 8 obhm impedance.
10 watts

TEAK VENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts
MODEL “A”. 20 x 13 x 1gin.

For 12in. dia, Poll
Baker speaker, £ Iz 50

EL “B”, 18 < 10 > @in.

MOD!]
For 18 « 8in. £6 95 Post
EMI speaker. 45p

LOUDSPEAEKER CABINET
WADDING 18in. wide, 20p It.

BAKER RECOMMENDED 12 inch Enclosure 4 cubic ftf.

HI-FI CABINET £21-50. Carr. £2 each, Few only.

@ise 30 x 20 > 12in. Teak Finished Fluted Front.

TEAKWOOD LOUDSPEAKER FRONT GRILL

Modernise your cabinets with the Grooved look.
10" x 71~ 45p.

BARGAIN 4 CHANNEL TRANSISTOR IONO MIXER

Will mix  Microphone,
records, tape and tuner

with levlnte controls into r e
single output 1
Lulaeo €520 U

STEREO VERSION OF ABOVE £6-85.
R.C.S. STEREO FM TUNER

This completely cased mains powered Hi-Fi £30
Tuner with brushed aluminium facia is British

made using the latest circuitry, Bargain ° Post 45p.
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push-Pull Ready built with volume, treble and £3_95

bass controls. 18 volt battery operated.

BAKERMAJOR 12" £11-50

Post 50p
80-14,500 c/o. 12in. doubdle
cone, wooter snd tweeter cone
together with a BAKER
ceramic magnet assembly
baving s flux density ol
14,000 gauss and a total finx
of 145,000 Maxwells. Bam
resonance 40 c/s Rated 2§
watts, NOTE: 8 or 8 or
15 ohms must be stated.

Module kit, 80-17,000 c/e
with twnur crossover, baffle

and Inmuctionl £14.50

As illustrate
Please state 8 or S or li ohma. Post 80p

“BIG SOUND”
BAKER SPEAKERS

Robustly constructed to stand up to }
long periods of slectronic power.
As used by leading groups and discos

Useful response 80—18000 cps.

Bass Resonance 55 ¢ £8 95

GROUP 25"

12in, 30 watt
3, 8 or 15 ohms.

Post 40p
e £10°50
3, 8o0rls ohml.' Post 40p
shoue sy £ 1450
Post 80p
e £19°50
8 or 15 obhms. Post 80p

Group + PA Cabinets in stock

NEW BSR HI-FI AUTOCHANGER
STEREO AND MONO

Plays 127, 10” or 7" records
Apnto or Manual. A high
qul?my unit hnchd by BSR

Below motor board 2iin
e eenEomons cartriDE £10°95

Tubular Arm & Cueing device

PORTABLE PLAYER CABINET £4-50

Modern design. Bize 18~ x 15”7 x 7 rexine Post 50p.
covered. Large Iront grille. Hinged Lid. Chrome

fittings, Motor board cut for Garrard or BSR

deck. Few only. in red and black

HEAVY METAL PLINTHS

With P.V.C. Cover. Cut out lor most
B.8.R. or Garrard decks. Silver grey £5 '95
finish. Model “A", Size 12} x 141 x ?}in.

Model “B”. Sise 18 X133 x7in. 2680  poy4 75y,

Post 78p

- e

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop, stereo/compat. cariridge. Base-
plate. Size 1lin - 8iin. Turntable. 8ize 7in diameter. A/C
3 speeda plays all size records

mains. 220/250V,
'Y Post
Two for £13.  Post 78p £6 95 Asp

Send for Leaflet.

YANT HEATING ELEMENTS

8ize 10} x 8} x jin. Operating voltage 200/250V, a.c.
250 watts approx. Suitable for Heating Pads, Food
Warmers, Convector Heaters, etc. Must be clamped
between two sheets of metal or asbestos.

ONLY 40p EACH (Four FoR £1'50)

ALL POST PAID—Discounts for quantity.

EMM.I 13} X 8in. -/
SPEAKER SALE!

With flared tweeter cone and ceramic |

magnet, 10 watt. 8 ohm. £3.45

Bass res. 45-60 cps.

Flux 10.000 gauss. Post 45p
With tweeter,

And crossover. 10 £5'25

waltt. State 3 or 8 ohm.

Ag illustrated. Post 45p .

18 watt model 8 or 15 ohm £8.

BAKER 50 WATT
ALL PURPOSE
TRANSISTOR

AMPLIFIER

All purpose transistorised.
1deal for Groups, Disco and P. A

4 inputs speech and mutic. 2 wa.

mixing. Output 8/15 ohm. a.c. lnnl
Beparate treble and bass controls,

NEW ‘DISCO 100 WATT’ £55
ALL PURPOSE AMPLIFIER CHASSIS

2 inputs. 4 outputs separate volume treble Carr. 21
and bass controls. Ideal disco or alave amplifler chassis.

£49 =

PW SOUND TO LIGHT DISPLAY
Complete ht of partl wlth R.C.S. prinud circnit. Three

1000 watt Practical
£|2 50 CABIHET oxira £3.

Witeless.

GOODMANS CONE TWEETER

18,000 cps. 25 wasts 8 ohm. Price £3 60

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS ¢

Protessional model. Four inputs. Treble, Bass, Mastey
:(kln;e ;:om:loll.ﬂlclellu disco, P.A. or groups.

LA.E. for details. speaker
outputs, very robust job. £85 plus £1-50 carr.
Suitable carrying case 1650

EHl GRAM MOTOR £1.25
120v. 240v. A.C. 2,400 rpm, 2-po d
. 0mA, lileli x 2% x 2% in. Post 30p.
AEMIIIMTATSE MOTOR
pole, . 185 mA.
1400 rpm B;indle l;.l in. diameter, £2'00
Post 30p

120y version £1. (Illustrated).
8ize 3§ x 2} x 2% in.

TINTED PLASTIC COVERS )

Sizes: ‘A’—14."x 121" - 41", 22'80. 'B'—204" x 124" x
Tl q '—l7i" X134 x 33", £325. ‘D—19}" x 144" x

43", 28 ‘50, Ideal for record decks, tape decks, etc. Post 45p.

BAKER Hi-FI SPEAKERS

HIGH QUALITY — BRITISH MADE

SUPERB

12in. 25 watts

A high quality loudspeaker,
its remarkable low cone
resonance ensures clear
reproduction of the deepest
bass. Pitted with a specisl
copper drive 'and concentrie
tweeter cone resulting in full
range reproduction with
romarkable efficiency in the
upper register.

Bass Resonance ps
Flnx Density 18, 600nuu
Usetul response 20-17,000cps
8 or 15 obms models.

£17-00 =

AUDITORIUM
12in. 35 watts

A 1ull range reproducer for
high power, Electric Guitars,
public address, mnlti-speaker

tems, electric organs.
tor Hi-Fi and Disco-

Bass Resonance 35cps
Flux Density 15,000gauss

t Usetul response 25—10 000cps
8 or 15 ohms models,

£15-50

AUDITORIUM
I5in. 45 watts

£ I 9. 50 Bass Resonance

Flux Density
Post 80p

85cps
16,000 gauss
Useful response 20-14,000 cps
8 or 15 ohms models.

RADIO COMPONENT SPECIALISTS

Minimum post 30p.

Practical Electronics
\

April 1976

Access and Barclaycard Welcomae,

Radio Books & Components Lists 10p.

337 WHITEHORSE ROAD, CROYDON
Open 9—6 Wed. 9—1 Sat. 9—5 (Closed for lunch 1.15—2.30)

Rail Selhurst. Tel. 01-684 1665
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Jointhe Digital
Revolution

Understand the latest
developments in calculators,

computers, watches, telephones,
television, automotive Instrumentation. . .

Each of the 6 volumes of this self-instruction course measures
113" % 84" and contains 60 pages packed with information,
diagrams and questions designed to lead you step-by-step through
number systems and Boolean aigebra, to memories, counters and
simple arithmetic circuits, and on to a complete understanding of
the design and operation of calculators and computers.

Design of Digital Systems.

£5-95

plus 50p packing and
surface post anywhere in
the world.

Payments may be made in
foreign currencies.

Quantity discounts available
on request.

VAT zero rated.

Also available—a more elementary course assuming no prior
knowledge except simple arithmetic.
Digital Computer Logic and Electronics

In 4 volumes:
1. Basic Computer Logic £3 - 95
2. Logical Circuit Elements plus 50p P. & P.

3. Designing Circuits to Carry
Out Logical Functions

4. Flipflops and Registers

Offer Order both courses for the
l;aré;ain price £9-25, plus 50p
.&P.

| % Solders up to 1060 joints per

CRESCENT RADIO LTD.

11-15 & 17 MAYES ROAD, LONDON N22 éTL
(also) 13 SOUTH MALL, EDMONTON, N.?

MAIL ORDER DEPT.
| ST. MICHAELS TERRACE, WOOD GREEN, LONDON N22 45J
Phone: 888-4474

“CRESCENT” 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER
U.BUILD.IT
We supply the three modules for you to bulld
this Disco-Group-P.A. amplifier into tbe cabinet
of your choice. y
% THE POWER AMP MODULE

170W r.m.s. sq. wave 300W instantancons peak

8 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel: Bass, Middle,
Treble. Each channel has its
own sensitivity control. Just
connect the input of this unit to
the loudspeaker terminals of
an amplifier, and connect three
250V up to 1000W lamps to

the output terminals of the into 8 ohin (60W into 16 obm).
unit, and you produce a fasci-

i i * | THE PRE-AMP MODULE
nating so""“,"gm display Four conttol pre-amp, Vol. Bass, Treble. Middle
controls. Designed to drive most amplificra
uging F.E.T. first stage.
Y% THE POWER SUPPLY
1s supplied complete with the mains transtormer,
Complete fixing instructions are supplied and no
technical knowledge is rcquired to connect the
three ready wired modules. A fantastlc bargain.
29780, carr. £1-20. Send 8,A.E. for further details
on this or our ready built amplifiers. 4+ 8%.

CABLE LESS SOLDERING IRON
WAHL *¢1SO-TIP *
% Completely portable.

charge.
% Recharges in its own stand.
% Fine tip for all types of solder-

ing.
% Only 8in long and weighs just 12-0-12V 500M/A

240V primary transformer bargain. Approx. sizc:
60mm X 40mm x 50mm; fixing centres: 70mm.
Our price £1-20, + 8%.

6 oz8.
oUR PRICE £9°T5 + 8%.
(8pare bits are available)

BARGAIN PROJECT BOX

A plastic box with moulded
extrusion rails for PC or Chassis
papels with metal front plate
fitted with four screws (all
supplied),

An ideal box to give a small
project a professional finish.
SIZE (internal) 81mm X51mm X

TELESCOPIC AERIAL
Nine section fully swivelling telescopic aerial with
4BA single bolt fixing or two hole fixing bracket.
Fully extended 43”. Fully closed 77. Our Price
§0p + P/P + VAT @ 25%.

Low Voltage Stereo Amplifier
8 transistor atereo amplifier with volume, bass,
balance and tone controls. Approx. 3W into 8 ohm
per channel. Needs a 9/12V d.c. supply and is
complete on a 2in X 7iin P/c board.
1deal for domestic record players, etc.
A BARGAIN AT £5 + 25% VAT

28mm.
OUR PRICE 40p. + 8 %.

U.K. CARRIAGE 50p UNLESS OTEERWISE STATED

VAT—AIl prices are excluding VAT. Please add to each item the VAT rate indicated.

.

. |

Designer The's:tcouhrses weI;ethwritten so that you

could teach yourse e theory and applica-
Manager tion of digita)ll logic. Learning gy self ir?gtruc-
Enthuslast tion has the advantages of being quicker and
Scientist more thorough than classroom learning.
Engineer You work atyour own speed and must respond

by answering questions on each new piece
Student of information before proceeding to the next.

Guarantee—no risk to you

If you are not entirely satisfied with Design of
Digital Systems or Digital Computer Logic and
Electronics, you may return them to us and your
money will be refunded in full, no questions asked.

y ]

To: Cambridge Learning Enterprises (Dept. ENG)
FREEPOST, St. Ives, Huntingdon, Cambs. PE17 4BR |

"Please send me....set(s) of Design of Digital Systems at £6-45
each, p & p included

*or....set(s) of Digital Computer Logic and Electronics at £4-45 l
each, p & p included

*or....combined set(s) at £9-75 each. p & p included I
[N oo 0ocooaaaaoo00a00060000000000a00000a0a0006030000000909000 I
Address

*delete as applicable i
No need to use a stamp—just print FREEPOST on the envelope. F’E_d_l

12in . LONG PERSISTENCE CRT. Full
spec. Price £6-50 to include V.A.T. and
Carriage.
MAKE YOUR SINGLE BEAM SCOPE
INTO A DOUBLE WITH OUR NEW LOW
PRICED SOL!D STATE SWITCH. 2Hz to
8MHz. Hook up to a § volt battery and
connect to your scope and have two
traces for ONLY £6-25, P. & P. 25p. (Not
cased, not callbrated.)
WIDE RANGE WOBBULATOR. 5MHz to
150MHz up to 15MHZ sweep width. Only
3 controls, preset RF level, sweep width
and frequency. ldeal for 10-7 or TV IF
alignment, filters, receivers. Can be used
with any general purpose scope. Full
instructions supplied. Connect 8-3V
a.c. and use within minutes of receiving.
All this for ONLY £6-75, P. & P. 35p. (Not
cased, not calibrated.)
20Hz to 200kHz WB, SINE and SQUARE
GENERATOR. Four ranges. Independent
plitude controls, thermi ilised
Ready to use. 9V supply required. £8-85
each. SINE WAVE only £6-85 each.
P. & P. 35p. (Not cased, not calibrated.)
GRATICULES 12cm x 14cm high quality
plastic 15p each, P. & P. 8p.

.| *Large quantity of good quallty com-

ponents—NO PASSING TRADE—so
we offer 3b of ELECTRONIC
GOODIES for £1-70. Post paid.

+*METER PACK—3 ditferent meters for £2.
P. & P. 55p.

MIN TRANSFORMER. 240V input, 3V 1A
output. Brand new 65p each, P. & P. 20p.
P.C.B. PACKS. S & D. Quantity 2 3q. ft—
no tiny pleces. 50p, P. & P. 37p.
*CAPACITOR PACK—50 brand new com-
ponents, only 50p, P. & P. 37p.

SOME OSCILLOSCOPES ALWAYS
AVAILABLE. S.A.€. stating specification
and price range.

*TRIMMER PACK. 2 twin 50/200pF
ceramic, 2 twin 10/60pF ceramic; 2 min
strip with 4 presel 5/20pF on each; 3 air
spaced preset 30/100pF.on ceramic base.
A!’LL BRAND NEW. 25p the lot, P. & P.
15p.

*PHOTOCELL équ. OCP71, 13p each.
*MULLARD OCP7?0, 10p each.

LISTS OF EQUIPMENT, etc., now
available. S.A.E. please.
Callers always welcome.

*MODERN TELEPHONES. Type 708: two
tone grey or black, £3-75 each. Style
simllar to Type 746: grey, or black, £3
each. As above but discoloured, grey
only, £2 each. P. & P. all types 45p each.

*HANDSETS. Complete with 2 inserts and
lead, £1-25 each, P. & P. 37p.

*DIALS. ONLY 50p each, P. & P. 25p.

*HIGH VALUE—PRINTED BOARD PACK.
Hundreds of components, transistors,
etc.—No 2 boards the same. No short
leaded transistor computer boards.
£1-75, post pald.

*CRYSTALS. 4-43MHz. Brand new, £1-25
each. P. & P. 15p.

RESETTABLE COUNTERS—4 digit by
Sodeco/Stonebridge. 1,000 ohm coll, £2
each. P. & P. 35p.

*BEEHIVE TRIMMER 3/30 pF. Brand new.
Qty 1-9 13p each, P. & P. 15p; 10-89 10p
each, P. & P. 25p; 100-999 7p each. P. & P.
free.

HE CRYSTAL DRIVE UNIT. 18in rack
mount. Standard 240V input with superb
crystal oven by Labgear (no crystals) £5
each. Carr. £2.

*1,000pF FEED THRU CAPACITORS.
Only sold in packs of 10, 30p, P. & P. 15p.

VAT NOT INCLUDED IN PRICE
Goods marked * 25% VAT, otherwis® 0%
OPEN 9 a.m. to 5.30 p.m. ANY DAY

CHILTMEADLTD

7/9 ARTHUR ROAD, READING, BERKS.
{rear Tech. Collegse) Tel. Reading 582605
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'SPEAKERS ™

Baker Group 25, 3, 8 or 15 ohm
Baker Group 35, 3, 8 or 15 ohm
Baker Group 50/12 8 or 15 ohm
Baker Group 50/15 8 or 15 ohm
Baker Deluxe 124 8 or 15 ohm
Baker Major 3, 8 or 15 ohm

Baker Superb 8 or 15 ohm

Baker Regent 12in 8 or 15 ohm
Baker Auditorium 12in 8 or 15 ohm
Baker Auditorium 15in 8 or 15 ohm

Celestion G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Celestion G12/50 8 or 15 ohm
Celestion G12/50TC 8 or 15 ohm
Celestion G15C 8 or 15 ohm
Celestion G18C 8 or 15 ohm
Celestion HF1300 8 or 15 ochm
Celestlon HF2000 8 ohm
Celestion MH1000 8 or 15 ohm
Celestion C03K

Decca London ribbon horn

Decca London CO/1000/8 crossover
Decca DK30 ribbon horn

Decca CO/1/8 crossover (DK30)

EMI 150 13 x 8in d/cone 8 ohm
EM! 13 x 8in 20W bass 8 ohm

EMI 14 x 9in bass 8 ohms, 14A770
EMI 8 x 5in, 10W, d/cone, roll surr.
EM! 6}in d/cone, roll surr., 8 ohm
EMI 8in rol surr. bass

EMI 5in mid range

Elac 59RM109 (15 ohm), 59RM114 (8 ohm)
Elac 6}in d/cone, roll surr., 8 ohm
Elac 10in 10RM239, 8 ohm

Eagle Crossover 3000Hz 3, 8 or 15 ohm
Eagle FR4

Eagle FR65

Eagle FR8

Eagle FR10

Eagle HT15

Eagle HT21

Eagle MHT10

Eagle FF28 Multicell, horn

Fane Pop 15, 8 or 16 ohm

Fane Pop 25T, 8 or 16 ohm

Fane Pop 33T, 8 or 18 ohm

Fane Pop 50, 8 or 18 ohm

Fane Pop 55, 8 or 16 ohm

Fane Pop 60, 8 or 16 ohm

Fane Pop 70, 8 or 16 ohm

Fane Pop 100, 8 or 16 ohm

Fane Crescendo 12A, 8 or 16 ohm
Fane Crescendo 12BL, B or 16 ohm
Fane Crescendo 15/100A, 8 or 16 ochm
Fane Crescendc 15/125, 8 or 16 ochm

£8-64
£10-25
£14-00
£18-62
£€13-75
£11-87
£18-12
£10-00
£16-25
£21-568
£12:9§
£15-95
£16-50
£18-00
£26-95
£34-50

£7-7§

£13-50
£4-95

£32-00

£19-06
£5:00
£2:94
£9-00
£13-25
£3:95
£4.37
£6-37
£3-50
£3-44
£4-06
£3:95

£1-75
£6:12
£9-62
£12-31
£15-62
£4-40
£6:61
£4:-44
£9-00
£5-2§
£7-50
£68-75
£12-00
£15-50
£17-25
£18-75
£25:95
£34-50
£36-50
£47-50
£57-95

SPEAKERS

Fane Crescendo 18, 8 or 16 ohm
Fane 910 Mk Il horn

Fane 920 Mk Il horn

Fane HPX1 crossover 200W
Fane 13 x 8in, 15W dual cone
Fane 801T 8in d/c, roll surr.

Gauss 12in 200W
Gauss 15in 200W
Gauss 18in 200w

Goodmans Axent 100

Goodmans Audiom 100 15 ohm
Goodmans Audiom 200 8 ohm
Goodmans Axiom 402 8 or 15 ohm
Goodmans Twinaxlom 8, 8 or 15 ohm
Goodmans Twinaxiom 10, 8 or 15 ohm
Goodmans 8P 8 or 15 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodmans 12PG 8 or 15 ohm
Goodmans 12PD 8 or 15 ohm
Goodmans 12AX 8 or 15 ohm
Goodmans 15AX 8 or 15 ohm
Goodmans 15P 8 or 156 ohm
Goodmans 18P 8 or 15 ohm
Goodmans Hifax 750P

Goodmans 5in midrange 8 ohm

Jordan Watts Module, 4, 8 or 15 ohm

Kef T27

Kef T15

Kef B110

Kef B200

Kef B139

Kef DN8

Kef DN12

Kef DN13 SP1015 or SP1017
Lowther PM6
Lowther PM6 Mk |
Lowther Pm7

Peerless KO10DT 4 or 8 ohm
Peerless DT10HFC 8 ohm
Pecrless KO4OMARF 8 ohm
Peerless MT225HFC 8 ohm

Richard Allan CA12 12in bass

Richard Allan HP8B

Richard Allan LP8B

Richard Allan ODT20

Richard Allan CN8280

Richard Allan CN820

Richard Allan Super Disco 60W 12in
Richard Allen CG15 15in bass

Richard Allen Super Disco 12in 60 watt
Richard Allen Super Disco 10in 50 watt
Richard Allen Super Disco 8in 50 watt
Radford BD25

Radtord MD9

£62-95
£14.95
£33:95
£2.50
£5.50
£9-95
£73-00
£83-00
£110-00
£8-44
£13-90
£13-90
£20-00
£10-55
£10-95
£5-95
€625
£13-95
£15:.95
£16-95
£36-50
£45-00
£22-50
£39-00
£16-00
£4-50
£17-06
£6-06
£6-94
£8-37
£9-50
£16-95
£2-3
£5:99
£4-50
£27.50
£29.95
£48-00
£8-06
£9.18
£10-31
£3-12
£22-00
£13-25
£9-25
£8-75
£15.00
£3:50
£16-95
£27-95
£15-95
£9.95
£11.95
£18-44
£11-50

Complete kits in stock for Radford Studio 90, Monitor 180,
Studio 270, Studio 360, Hi-Fi Answers Monitor, Hi-Fi
News No-compromise, Wireless World Transmission
Line, Practical Hi-Fi and Audio (Giles) Monitor, etc.

Construction leaflets for Radford, Kef, Jordan Watts,

Tannoy, etc., free on request.

P.A. amplifiers, microphones, etc., by
Eagle, Beyer, AKG, etc.

FREE with orders over £10—'‘Hi-Fi

Enclosures’ book.

Linear, Shure,

Loudspeakers

WILMSLOW AUDIO

THE Firm for speakers!

Radford MDé £12.50
Radford TD3 £8-06
Radford Cross Over Network £14-25
STC 4001G £6-56
Tannoy 10in HPD £75-00
Tannoy 12in HPD £81-95
Tannoy 15in HPD £97-95
Wharfedale Super 10 RS/DD 8 ohm £15:00
Baker Major Module 3, 8 or 15 ohm each £14-75
Goodmans DIN 20 4 or 8 ohm each £14-75
Goodmans Mezzo Twin kit pair £4T-19
Helme XLK 30 pair £19-00
Helme XLK 35 pair  £24-00
Heime XLK 40 pair £35-00
Helme XLK 50 . pair £58-00
Kefkit 1 pair £53:00
Ketklit IlI each £48-00
Peerless 20-2 each £17.44
Peerless 30-28 * each £24-38
Peerless 20-3 each £26-58
Peerless 50-4 o each £40'50
Peerless 3-15 each £17-19
Peerless 1060 pair £56:00
Poorlass 1070 each £46:00
Peerless 1120 each £50-00
Richard Allan Twin assembly each £14.95
Richard Allan Triple 8 each £22'50
Richard Allan Triple 12 each £27-85
Richard Allap Super Triple each £32-50
Richard Allan RAB Kit pair £42:00
Richard Allan RA82 Kit pair £66:.00
Richard Allan RAB2L Kit pair £73-00
Wharfedale Linton Il kit pair £23-12
Wharfedaie Glendale 3XP kit pair £56-00
Wharfedale Dovedale Il kit pair £83-12

HI-FI
ON DEMONSTRATION
in our showrooms:

Akal, Armstrong, Bowers & Wilkins, Castle, Celestion,
Oual. Goodmans, Kef, Leak. Picneer, Radford,
Richard Allan, Rotel, Tandberg, Tric, Videotone,
Wharfedale, etc.—ask for our Hi-Fi price list!
Complete RADFORD range in stock: amplifiers,
preamps, power amps, low distortion oscillator.
distortion measuring set, etc.

All items guaranteed new and perfect

Prompt despatch
PRICES INCLUDE VAT AND ARE CORRECT AT
8/2/78 i

Carriage: 50p per speaker (12in and over 75p each),
Tweeters, crossovers 30p each, Kits 80p each (£1-60
pair).
Send stamp for free booklet “"Choosing a Speaker”

WILMSLOW
AUDIO

Dept P.E.

Loudspeakers: Swan Works, Bank Square,
Wilmshow, Cheshire.

P.A., Hi-Fi, etc.: 10 Swan Street, Wilmslow.

Hi-Fi, Radio, etc.: Swift of Wilmsiow,
5 Swan Street, Wilmslow.

Telephone Wilmslow 29599 (speakers);
26213 (hi-fi, etc.). .
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SETH-GUTILGTORS ™ )

~——==TRANSISTORS}——=

BRAND NEW FULLY GUARANTEED

Type Price Type Price | Type Price Type Price Type Price Type Price | Type Price | Type Price | Type Price Type Price
AC107  *0-20 | ADT140 <0-51 | BC151  0-20 | BC303  *0-31 | BOY20 *1-02 | BSY39 49 | OC82  *0-16 | 2N1131  *0-20 | 2N2906  +0-16 | 2N3705  0-12
AC113  +0-18 | AF114  *0-25 | BC152  0-18 | BC304 *0-37 | BF115  *0-25 | BSY40 29 | OC82D  +0-16 | 2N1132  *0-22 | 2N2906A *0-19 | 2N3706  0-12
AC115  *0-20 | AF115  *0-25 | BC153  0.28 | BC440  *0-31 | BF117  +0.46 | BSYal 20 | OC83  +0.20 | 2N1302  *0-15 | 2N2907 +0-20 | 2N3707  0-13
ACTITK 030 | AF116  *0-25 | BC1S4  0-21 | BC4G0  *0-37 | geqig  «0.71 | BSves 13 | 0C139  <0-20 | 2N1303  +0-15 | 2N2907A +0-22 | 2N3708  0-08
AC12Z2 012 | AF117  -0-25 | BC17  0-19 BD1:5 1063 | BEy1g  +0.71 | BSY9SA 013 | OC140  +0-20 | 2N1304 <018 | 2N2923  0-15 | 2N3708  0.09
:(C:}gg ~3::: 225‘3 335 gggg g:; gg:zf 321 BF121 0-46 | BUI0S -2.04 | OC168  -0-26 | 2N1305  *0-18 | 2N2924  0-15 | 2N3710  0-09
ACI27 019 | AF125  +0.31 | BG160  <0-4s | BD123  +g.67 | BF123  0:51 | MJES21 <0-56 | OC170  *0-26 | 2N1306  -0-21 | 2N2025 = 0-15 | 2N3711  0-09
AC128 ~ *0-19 | AF126 *0-29 | BC161 *0-51 | BD124 *0.70 | BF125 0-46 | MJE2955 *0-88 | OC171  *0-26 | 2N1307  +0-21 | 2N2926G 0-13 | 2N38t19  *0-29
AC132  *0-15 | AF127  *0-28 | BC167  0-12 { BD131  +0-51 | BF127  0-51 | MJE3055 *0-57 | OC200  *0-26 | 2N1308  "0-24 | 2N2926Y 0-11 | 2N3820 051
AC134  *0-15 | AF139  *0-31 | BC168  0-12 | BD132  *0-61 | BF152  0-56 | MJE3440 *0.51 | OC201  *0-29 | 2N1309  *0-24 } 2N29260 0-10 |.2N3823  *0-29
AC137  <0-15 | AF178  +0-51 | BC169  0-12 { BD133  *0-67 | BF153  0.46 | MPF102 +0-43 [ OC202  *0-29 | 2N1613  *0:20 § 2N2926R 0-10 | 2N3903  0-29
ACH41  +0-19 | AF179  *0-51 [ BC170  0-10 | BD135  0-41 | BFis4  0{46 | MPF104 *0-38 | OC203  =0-26 | 2N1711  *0-20 | 2N2926B 010 | 2N3904  0-31
AC141K  *0-30 | AF180  +0-51 | BC171 010 | BD136  0-41 | BF155  +0:71 | MPF105 <0.38 | OC204  *0.26 | 2N2147  *0-73 | 2N3053 *0-18 | 2N3305  0-29
AC142  "0-19 | AF181  -0-53 | BC172 010 | BD137  0-46 | prisg  +0-49 | OC19  +0-36 | OC205  *0-36 | 2N2148  *0-58 | 2N3054  *0-47 | 2N3906  0-28
:g:;gK 'g:S :Sgg .g-g ggm g::g gg;g&; g:a BF157  *0-56 | 0C20 «0.65 | OC309  *0-41 | 2N2218  -0-20 | 2N3055 *0-42 | 2N4287  0-18
AC180  *0-20 | AL102  +0.63 | BCI7S  +0.35 | BO0  o-g1 | BFIS8 056 | OC22  <0.47 | OCP71  «0-44 | 2N2219  "0-20 | ZN3402  "0-29 | 2N4288  0-18
AC180K *0-30 | AL103 &8 | BG177  +0.13 | BD155  0.g1 | BF159 061 | 0C23  +0.49 | OAP12  =0.60 | 2N2220  *0-22 | 2N3403  "0-29 | 2N428%  0-18
AC181 «0-20 | BC107 .08 { BC178 *0-19 | BD175  +0.-61 | BF173 *0-22 | OC24 +0.57 | ORP60  *0-60 | 2N2221  *0-20 | 2N3404  *0-29 | 2N4290 0-18
AC181K  *0-30 | BC108 .08 BC179 “0-19 BD176 “0-61 BF176 0-36 | OC25 *g.39 | ORP61  *0-60 | 2N2222 *0-20 | 2N3405 *0-43 2N4291 0-18
AC187  *0-22 | BC109 .08 | BC180 *0-25 { BD177 *0-67 | BF173  *0-31 | OC26 *0-30 | TIP29 *0-44 | 2N2368  *0-18 | 2N3525  *0-77 | 2N4292 0-18
AC187K  *0-23 | BC113 10 | BC181 .25 | BD178  *0-67 | BF180  <0-31 | OC28  -0-51 | TIP30  *0.52 [ 2N2369  *0-15 | 2N3614  *0-69 | 2N4293  0-18
AC188  *0-22 | BC114 16 | BC182 15 | BD179  *0-71 | BF181  <0-31 | OC29  *0-51 | TIP3TA  *0-56 | 2N236YA *0-15 | 2N3615  *0-76 | 2N5172  0-12
AC188K *0-23 | BC115 16 | BC182L 0-15 | BD180  *0-71 | BF194  0.-12 | OC35  *0-43 | TIP32A  <0-68 | 2N2646  *0-48 | 2N3616 *0-76 | 2NS5457  *0-32
:g;}; .ggf 80116 16 gggg :2 gg:gg 'gg; BF195 012 | OC36 «0.51 | TIP41A  +0-68 | 2N2904 *0-18 | 2N3646  0.09 | 2Ns4s8  =0.32
ACY1S  *0.24 3811; :: BC154L ‘20 | BOI7 ~o.71 | BEISE 015 0Car 020 | TIP4ZA - 0-81 Sl‘éggé‘ g;: 323585 g:i 3(73?159 g::
ACY20 *0-24 | BC119 31 | BCi84L  0.20 | BD188 vo.7y [ BFI97 - 0-15 § O0Cez © -0-25 | TISe3  0-3 A =021 1 -

«0.20 | BDI8Y vo.77 | BF257 1046 | OC44  *0-16 [ UT46 0-28 | 2N2905A *0- 2N3704  0-13 | 40362 0-51
ACY22 *0:24 | BC137 16 | BC187 +0.29 | BD190 +p.77 | BF258  *0-61 | OC45  *0-13 | ZN414 -1

AD140 *0-49 | BC139
AD140  *0-48 | BC140
AD142 *0-48 | BC141
AD143 *0-39 | BC142
AD149 *0-51 [ BC143
AD161 *0-36 | BC145
AD162 *0-36 | BC147
AD161 & BC148
AD162 (MP} BC149 r

*0-69 | BC150 0-19 | BC302

SUPERT UNTESTED PAKS ... SILG.PDIODES HANDBOOKS

Ideal for Organ builders
30 for *S0p, 100 for *£1-50, 500 for *£5, 1,000 for *£9.

-1 BD196 *0-87 BSX19 *0-16 ocn *0-15 2N697 *0-14
12 | BD197  +0-92 | BSX20 *0-16 | OC72  *0.15 | 2N698  *0-25
13 | BD198  *0-92 [ Bgy2s +0.16 | OC?74  *0-15 | 2N699  <0-36
13 | BD199  *0-98 | ggyog +0.16 | OC75  *0.16 | 2N706  *0-11
a7 | Bo2oo  <oss | oS N0 | Oc7e w0 | 2NToeA -0-12 Please add 8% to prices marked
3 | BD206  -0.91 | BSY28 "0:16 | OC7T7  +0:26 | 2N708  "0-1 *. Remainder add 25%. Do not

9 Q- 0. N914 *0-15
28 | BD207  -0.38 | BSY29  +0-16 | OCE1 - 10-16 | 2M9 : add VAT to prices marked +t.

*0
*0
*0
*0
0
0
0
0
0
[}
*0
ACY21 *0-24 BC120 *0-81 BC186
k
*0
*0
*0
*0
0
0
0
0 .25 BD208 *0.98 BSY38 *0-19 | OC8ID  *0-16 | 2N918 031

0
0
0
0
[
0
0
0
0
41 BC207 011 BD185  *0-87 BFY53  *0-18 | OC70 *0-15 | 2N696 *0-13
0
0
0
0
[
0
0
0
0

s
@
g

.

»

Pak No. Description Price TRANSISTOR DATA BOOX

U 1 120 Glass Sub-min. General purpose Germ. diodes 0-60 DTE 1227 Pages packed with information on

U 4 30 Germanium transistors like OC81. AC128 *0-60 4 i European Transistors. Full specification

U5  60200mA sub-min. siticon diodes *0-60 Lifa including outlines.

U11 20 PNP Sil. planar trans. TO-5 like 2N1132. 2N2904 *0-60 Price 1£2-95 each

U15 20 NPN Sil. planar trans. TO-5 like 2N696. 2N637 *0-60 Case 100V TRANSISTOR EQUIVALENT BOOK

U19 20 Silicon NPN transistors like BC108 *0-60 2 Amp T05 *0-31 “0-51 *0-71 | BPE 75 256 Pages of cross references and

U26 30 Fast switching silicon diodes like IN914 Micro-Min 0-60 6 Amp TO66 *0-51 *0-61 *0-77 § equivalents for European. Amerlcan and

U28 10 1 Amp SCA's TO-5 can. up to 600 CRS/25-600 *£1-20 10 Amp TO48 *0-77 *0-92 *1-12 § Japanese Transistors. This is the most com-

U32 25 Zener diodes 400mW DO-7 case 3-36 volts mixed 0-60 lents book on the market

U36 20 Silicon planar NPN transistors TO-5 BFY50:51/52 “0-60 today and has an introduction in 13 lan-

u45 7 3A SCR. TO66 up to S00 PIV *£1-20 guag Price 1£2-88 each

U46 20 Unijunction transistors similar to TIS43 “0-60 DIODE EQUlVALENT BOOK

U4s 9 NPN Sil. power transistors like 2N3055 *£1-20 DE 74 144 Pages of cross references and

Code No's mentioned above are given as & guide to the type of device 115 WATT SILICON TO3 METAL CASE equivalents for European., American and

in the Pak. The devices themselves are normally unmarked. Vcbo 100V. Vceo 60V. IC 15A, Hfe. 20-100 suitable Japanese diodes, Zeners. Thyristors, Trlacs,
1t for 2N3055, BOY11 or BDY20 Diacs and L.E.D.'s

1-24 1 Price +£1-98 each
'Slz)p 2 99 9?67) THE WORLD'S BROADCASTING STATIONS
, WBS 75 An up to the minute gulde for those
interested in DX-ing. Contains all the world's
;mgﬁ .I:Jrisoe g)ép‘% Pnce (;)’;p‘% :;ns: (;)’;L;: .’;’700; Gp SWItchln Trans broadcasters on SW. MW and LW, as weli
BA116  +0-21 | BY100 -a~1s OA47  0.07 OA95  *0.07 as European FM/TV sm\om:,-'m\m’_M ot
BA126 *0-22 BY126 *0-15 OA70 *0-07 8:22’82 'gg; TTL DATA BOOK
*0- By 127 *0-16 OA79 *0-07 *0-
S:}gi 8}; BY128 *0-16 | OA81  =0-07 1NG14  *0.06 All usable devices. No open and shorts. ALSO AVAIL- Fr’_'rc 757:‘0‘&‘;‘01‘;;*'?'?9 Data bt;gk of 74 series
BA156 *0-14 BY164 *0-51 0QABS *0-09 1N916 *0-06 ABLE IN PNP similar to 2N2906, BCY70. fncL(uSers in the L s 2V°!'I_‘|295uro‘;ne!|3”;n:°":‘;
. .5, o . B .eq. q S.A. .

BA173 *0-15 | BYX38/30 *0-43 OAS0 *0-07 1N4148 0-08 ;Ooofg;o’S?a.‘ASO tor *£1, 100 for *£1-80, 500 for *£8, gives full dats as well as equivalents.

When ordering please state NPN or PNP Price 1£3-74 each

THYRISTURS ‘{Woﬁﬁgéé&,3> :\e‘:::xnge of technical books avaitable on

TO18 SIM. TO 2N706/8 BSY27/28 95A

PIV 0-6A 0-8A 1A 3A 5A S5A TA 10A  16A  30A
TO18 TOQ TOS TOB6 TO66 TOB4 TO48 TO48 TO48 TO48

10 %013 018 — @ — — - = = = = JUMBO SEMICONDUCTOR PAK
20 *0.15 *0-18 — — = = — S — Transistors-Germ. and Silicon
30 *0.19 *0.22 — — — — — — 7 Rectifiers-Diodes Triacs-Thyristors-1.C.'s and Zeners,

v0.22 *0.28 *0-20 *0-25 *0-35 *0-36 *0-48 *0-51 +0-54 *1.1¢ [ ALL NEW AND CODED
133 -g-zs *0-30 *0-25 *0-25 *0-48 *0-48 *0-51 *0-57 *0-58 *1.43 Approx. 100 pieces only *£1-85p
0-
0

150 “0-31 *0-38

38
200 0.38 t0.44 025 *0-30 *0-50 0-50 “0-57 "0-62 “0-62 *1-63
= e e A ZENER nl nEs Postage and Packing
800 — 0-58 *0-65 *0-81 "0-81 "0-92 "1- : : add 25p unless other- |}
FULL RANGE IN STOCK, 2-33 Volts wise shown. Add

Cily G WY S T L extra for airmail.
£1 minimum order.

[N
=)
2

300mA  750mA 1 Amp 1-5Amp 3 Amp 10Amp 30 Amp
PIV (DO 7) (SO 16) Plastic (S0 16) (SO 10) (SO 10} (TO 48)
50 0-05*  0-06* IN4001  0-05*  0-07* 0-14* 0-18°  0-56°
100 0-05*  ©0-07° IN40D2  0-06*  0-09% 0-16* 0-21°  0-69*
200 0-06*  0-09" IN40O3  0-07*  0-12* 0-20*  0-23*  0-93*
400 0-07*  0-14* IN4004  0-08*  0-14* 0-28*  0-35* 1-25*
600 0-08*  0-16” IN4OO5  0:09°  0-16° 0-33*  0-42* 1-78* .
800 0-11*  0-18* IN4006  0-10* 0-18* 0-35*  0-51*  1-94*
1000 0-13*  0-28* IN40O7  0-11*  0-23* 0-44*  0-50* 2-31*
1200 - 0-32* 0-28* 0-54* 0-89* 2-88*

P.O. BBOX 6, WARE- HERTS
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ALUMINIUM BOXES
g gren w2/l Add 8% VAT to all prices

SAZ 4" : 4" : %" 'g::

A3 4" x 24" x 1§ *0.

R O 5 marked *.

BAE 3° x 2° x 1”7 *0-38 .

VT R Remainder add 25%.
BAS 6" x 4" x 2" *0-85

(Each ,complete with " deep lid and
RS SISl |  PLEASE NOTE THE v AT
ABOVE DIRECTIONS

COMPONENTS | COMPONENT PAKS
oamoouneswronsaxs e PEP

Resistors, assorted into the following Ct 200 Resistors, mixed values

groups: approx. count by weight
R1 50 Mixed 1001-8200 }W. 080 0-60
R2 50 Mixed tk—8-2kN {W. 0-60 C2 150 Capacitors, mixed values
R3 50 Mixed 10kN—82k{1 }W. 0-60 approx. count by weight
R4 50 Mixed 100k N-820k{1 }W. 0-60 0-60
R5 30 Mixed 1001-82011 §W. 0-80 C4 75 { width Resistors. mixed
R6 30 Mixed 1kN—8-2k{1 $W. 0-60 preferred values 0-60
R7 30 Mixed 10kN1—82k{ §W. 0-80 cs 5 Pieces assorted Ferrite
A8 30 Mixed 100k1-820k }W. 0-60 Rods 0-80
THESE ARE UNREPEATABLE PRIcEs | 7 7 Pax Wire SOmetres assorted
[} 10 Reed Switches '0 60
Ca 3 Micro Switches *0-60
REPANCO CHOKES & COiLS C10 15 Assorted Pots and Pre-gesxg
RF Chokes CH1 2:5mH 827l 12 30 Paper Condansers preterreg Postage and Packing
. . types, mixed values . -
g:g 15 gm: g;: C13 20 Electrolytics Trans. %p:: add 25p unless other
CH4 10mH 8-31 N
COILS DRXI Crystal set 0-20 Dnnz C14 1 Pack assorted Hardware— wise shown. Add extra
Dual range ’ Nuts. Bolts. Grommets, stc. |1 for alrmalil. Minimum
C16 20 Assorted Tag Strips and .
Panols P order £1-00.
CARBON POTENTIOMETERS C19 2 Relays 6-24V Operating 0 60
Log and Lin C20 Shests Copper Laminate approx
4-7K, 10K, 22K, 47K, 100K, 220K, 470K, 200 sq *0-60 BIB ACCESSOR'ES
1M, 2M, Please add 209 post and packing on
VC1 Single Less Switch 0-20 all component packs, plus a further REF ""D'" 2 Hi-Fi Cable and Flex Tidy
VvC2 Single D.P. Switch 040 10p on pack nos. C1, C2, C19 and C20. 4p
VC3 Tandem Less Switch 060 REF 'J' Tape Head Cleaning Kit 72p
VC4 1K Less Switch 020 REF 'P'" Hi-Fi Cleaner *30p
VCS5 100K Log anti-Log 0-60 Model 9 Wire Stripper *£1-00
AVD E L BO N D REF 23 4" Tape Editing Kit  *£1-80
REF 24 " Casse((:(e Ed’'ng Kit *£1-84
REF 29A Saivage Cassette *44p
:?RIZONTAL CAREON PRESEJ;SBAC" SOLVE THOSE STICKY REF 32A Stylus Balance £1-28

REF 33 Splicing Tape *38p

100, 220, 470, 1K. 2-2K, 4-7K. 10K,
22K. 47K, 100K, 220K, 470K, 1M, 2M PROBLE“S@ Bl e colRlndisiusiClerning
4-7M. with t *32p

REF 41 8 Track Cartridge Head
88p

CYANOCRYLATE C2 Cleaner

ADHESIVE Model 42 Groov-Kleen “£1- !4
REPANCO TRANSFORMERS The wonder bond which works in REF 42/S Roller and Brush for REF 42
240vV. Primary. Secondary voltages seconds, bond plastic, rubber, tran- and 2000 *24
available from selected tappings 4V, sistors, components permanaently, REF 43 Record Care Kit *£2-76
7V, 8V, 10V, 40V, 50V and 25V-0-25V. immediately! REF 45  Auto Changer Groov-Kleen
Type Amps  Price P &P OUR PRICE ONLY 68p *98
MT/50/4 4 £1-79 0 45 for 2gm phial REF 48 Spirit Level *T2p
MT/50/1 H £2-24 0-48 REF 48  Record Dust-Off *26p
MT/50/2 2 £3.06 060 REF 52A Cassette Tray S4p

ANTEX Equipment

SDLDERING IRONS
X25. 25 watt
Model G. 18 watt

SK2. Soldering Kit *£3-90
BITS

102 for model CN240 *42p
104 for model CN240 " “42p
106 for model CN240 " *42p
1100 for model CCN240 " *42p
1101 for model CCN240 §” *42p
1102 for model CCN240 " “42p
1021 for model G240 " *42p
1021 for model G240 " *42p
1022 for model G240 & " “42p
50 for model X25 &4 *44p
51 for model X25 " *a4p
52 tor model X25 4" *44p
ELEMENTS

Model ECN240 *£1-10
Model EG240 *£1:35
Model ECCN240 *£1-55
Model EX25 *£1-20
SDOLDERING IRON STAND

S§T3 Suitable for all models *£1-10
Antex heat shunt *10p

PLUGS & SOCKETS

PLUGS
PS1 DIN 2 Pm {Speaker)
PS2 DIN 3 P

PS3 DIN 4 Pm

PS4 DIN 5 Pin 180°

PS5  DIN 5 Pin 240°

PS6 | DIN 6 Pin

PS7 DIN 7 Pin

PS8 Jack 2-5mm Screened
PS9  Jack 3-5mm Piastic
PS10 Jack 3-5mm Screened
PS11  Jack }” Plastic

PS12 Jack }" Screened
PS13 Jack Stereo Screened
PS14 Phono

PS15 Car Aenal

PS16 Co-Axial

©ooo0000000000C00D
pry

INLINE SOCKETS

PS21 DIN 2 Pin {Speaker)
PS22 DIN 3 Pin

PS23 DIN 5 Pin 180°
PS24 DIN 5 Pin 240°
PS25 Jack 2-5mm Plastic
PS26 Jack 3-5mm Plastic
PS27 Jack i” Plastic
PS28 Jack ¢ Screened
PS29 Jack Stereo Piastic
PS30 Jack Stereo Screened
PS31 Phono Screened
PS32 Car Aerial

PS33 Co-Axial

0000CO0000000
N
®

SOCKETS
DIN 2 Pin (Speaker)
PSSE DIN 3 Pin

PS37 DIN 5 Pin 180°

PS38 DIN 5 Pin 240°

PS39 Jack 2-5mm Switched
PS40 Jack 3-5mm Switched
PS41 Jack }" Switched
PS42 Jack Stereo Switched
PS43 Phono Single

PS44 Phono Double

PS46 Co-Axial Surface
PS47 Co-Axial Flush

ccocooscoccs
2ERRES
=

REF 53  Hi-Fi Stereo Test C

*£2-40
COIL FORMERS & CORES AU DIO LEADS REF 56  Hi-Fi Hints and Tips Book
*48p

NORMAN " Coras and Formers 0-07

34” Cores and Formers 0-09 1 to 4 phot Model 60 Groov-Kleen *€£1-72
sz fer?;(‘hq"; plug to 4 photo plugs REF 60/S Replacement Brush Veivet

§222 5 pin DIN piug to 5 pln DIN Pad and Base Sticker for

VEROBOARDS socket length 1-5m Mode! 60 *24p
L] $237 6§ pin DIN plug to 5 pin DIN plug REF 62  Cassette Head Cle?ner

VBl containing approx. 50 sq.in. th 1- (Liquid) 48p
various sizes ait 0-1 matrix *0-60 5238 ?':ﬁ‘r Eagzlfggm 2 Sg:nt‘lnm REF 71 Record 'Dust Off" (Displays
vBe2 containing approx. 50 sq.in socket length 5m of ten) *66p
various sizes all 0-15 matrix “0-60 S270 2 pin DIN plug to 2 pin DIN REF 71A Record ' Dust Off (Bubble
*70]

socket length 10m Pack)

S271 5 pin DIN plug to 2 photo plugs REF 75  Indexa Record *£1-50

CABLES connected to pins 3 and 5 length REF 76  Stylus Cleaner *36p

CABLES Per Motre -5m 70p REF 78  Cassette Fast Hand er:;!:r
1 i . 8275 5 pin DIN plug to 2 phono N 4

C;Z ?&ﬂ'%:,ﬁ‘:;’n’g;::n :g‘:: sockets connected to pins 3 and REF 83 Cassette Title and Contn'lner

CP3  Stereo Screened “9-12 5 length 23cm 88p Labels (20 and 10) 36p

CP4  Four Core Common Screen §318 5 pin DIN socket to 2 phonog

el | pugscgmected o e ani% | DY NAMIC MIKES

Four Core Individualily

screened “0.28 S404 Coiled stereo headphones exten- TYPE B1223. 200 ohms impedance.
CP6 Microphone Fully Braided. slon cord extends to 7m £1-40 Complete with stand. on/off switch

Cable +0-11 8217 3 pin DIN plug to 3 pin DIN plug and 2-5mm and 3-5mm plugs.
CP? Three Core Mains Cable *0-11 length 1-5m 80p Suitable for cassette tape recorders.
CP8  Twin Oval Mains Cable  *g-08 | S2'° 59§;Qh°:N5°'“9 toljeinjoIN P'“g PRICE £1-67
CP9  Speaker Cable “0-06

o *g. S474 3-5mm  Jack to 3-5mm Jnck

CP10 Low Loss Co-Axial 0-14 length 1-5m 68,

S600 5 pin DIN plug to 3-5mm Jack
connec(ed to pins 3 and 5 length

C2

ANTASTIC VALUE DP/DT Toggie 0-28
ONLY £1-20 SP/ST Toggle 0-22

INSTRUMENT CASES

(In 2 sections, Black Vinyl covered top

and sides and bezel)

No. Length Width Height Pnce
BV1 87 x 54" x 2" *£1.25
Bv2 1" x 8" x 3  *£1-62
BvV3 67 x 437 x 13" 0-92
Bv4 9" x5 x 24" £1-39
20p P. & P. Per Box.
RECORD CASES
7" E.P 18§ x 7" x 8"

(50 records) *£2-48
127 L.P. 1337 x 7§" x 123”7

(50 records) *£3-30

CASSETTE CASES

Holds 15. 10" x 34" x 5”. Lock and

handle

*£1-50

8-Track CARTRIDGE CASES

Holds 14, 13” x 5” x 6”. Lock and
*£2-20

handle

Holds 24. 12§4” x 8” x 5§. Lock and
“£3-20

handle

P
9

80 80p
CAPACITOR PAK 5700 5 pln DIN piug to 3-5 Jack con-
Containing 76 of the C280 range of nected to pins 1 and 4 length -
capacitors assorted in values ranging 1-5m 80p
from 0-1uF to 2-2uF. Complete with
identification chart SWITCHES

R T L BT S T SR S SR TR A P-O- BOX 6, WARE' HERTS
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It’s here!

The Minisonic Mk. 2 has arrived—avail-
able NOW tor the first time in kit torm,
the Minisonic 2 probably represents
the best value for money In electronic
music today.

Kits are availabie for compiete instru-
ments or indlvidual sectlons, or for the
conversion of Mk. 1 Minisonics to Mk. 2
speclfication. (Converslon details apply to
Eaton Audlo P.C.B.s, but may be adapted to suit
others.)

In order to ensure that the appearance of the complete
Instrument enhances Its performance, a complete cabinet kit is avaii-
able, Incorporating a fully finished black enamelled, slik-screened front
panel, with matching back and base, and solid Afromosia end-cheeks. This kit also
inciudes all switches, knobs, sockets, screws and panel Indlcators. Suitable keyboards and

READY-MADE
INSTRUMENTS
AVAILABLE

contact assembiles are also in stock. Hold Isolstor (including relay) cs Sonuersion Kits |
at b heaks, I8, itches. knobs, Kit MS2/7 -2 Ancliitary Functions Kit—for converslon of kbd. control,
::o.:i::t.s' I..(élDan%Iceurl‘grac :l?: & [ b2 Voltage Controlled Fiiter H.F. osc., detector, envelope shapers, V.C. filter, ring
Kit MS/2-1 T Kit MS2/8 £7-54  modulator, inverter, power supply, reference rails, output
- t Ring Modulator stages
K.Kylms’?zg' 3 octave inc. GB contacts R Me2rs s PR —
Combined Kit—MS/2-1 and MS/2-2 £192-84 Nolse Generator ] Osclilator Cosrévonlon Kit [tor one V.C.O. only) .
T ion "Hold' Kit MS2/10 3 Kit MS/2-1 :
;:Z:::.w Comntcole L nEaleesnooiend LS Output Amplitiers (including panning, mixer and head-
Kit MS/2-3 £8-67 phone amplifiars—2 channels) SEPARATE ITEMS
Voltage Controlled Osclilator (including temperature Kit MS2/11 £6-93  P.C. Boarde—Mein Board (all modules except power
stabilization) Control Envelopa inverter sugply. hold isolator, reference supply).
Kit MS/24 £16-96 Kit MS2/12 91p oard EAQ14 £3-80
Note. 2 oft MS/2—-4 are required. Stabillsed Power Supply (includes reference supply and Power Supply Board

the transformer) Board EAO01S
Eovelopslsheper/vCA t6-88 Kit MS2/13 £9:00  MD 8001 Dual Transistor
Note. 2 off MS/2-5 are required. Sand iarge S.A.E. for turther details or contents of kits. LM318N high speed op. amp
H.F. Oscillator/Detector Some itema are contalned in two kits, thus a refund will 2N5459 Field Effect Transistor
Kit MS2/6 £1-94 be made when two such kits are ordered togsether. Multiturn Preset Pots—1k, 10k or 20k (Cermet)

21
TEAMS MAIL ORDER ONLY C W O MINIMUM
DEPT. PE. P.O. BOX 3 ' ORDER i1 VAT Prease add 25% Io value of
order in¢ P & P unless otherwise stated
ST. NEOTS. CAMBS Cneques or P Os payable 'o Eator Audio
PE19 3JB Orders ove: t5 free 0t P & P otherw.se piease

add t0p «n the £t

P.E. CAR CLOCK with Journey Timer

6-digit ciock for use in any car with 12V battery, with an Independent
journey timer incorporated. Bright Jumbo LED display comes on with
ignition—automatic intensity controi. Complete kit of all parts needed
to build this clock, including case, PCBs and all components. Full instruc-
tions, £39-50.

Easy to Bulld DIGITAL CLOCK (as in Jan E.E.). Kit of all components,
including case, etc., for this attractive 4-digit ciock with 12mm green
display. Full instructions, £16-20.

New sloping
cases from
OLSON

Type Panel Dim Depth Height Price A complete kit of parts to build this month's P.E. Malns Alarm Clock
1 150mm x 100mm 95mm 95mm £1.55 will also be av:_illable-—send large s.a.e. for details and prices or phone
2 200mm x 100mm 95mm 95mm £1-75 for immediate dispatch, £26-80.
3 250mm x 100mm |  95mm 9%B5mm £1.95 50H2 CRYSTAL TIMEBASE KIT for ciocks: ali parts incl. PCB £6-28.
CMOS ICs CD4031  1-82 CD4062 733 CD4518 1-03 Displey Int
PLEASE ADD 40p P. & P. and VAT RCA—Motonly CD4032 0-88 CD4063 0-90 CD4520 1-03 SN75491 0-8%
CD4000  0-17 CD4033  1-14 CD4066 0-58 CD4527  1.30 SN75482 1-02
1 o ggwm 0-17 gmoy 1-58 CD4067 295 CD4532  1-18 7447 1-05
New range of cases at 45° sloping panels. Attractively designed, o 4002 0-17 CD4035 0-97 CD4068 0-18 CD4555 0-74 7448 0-85
robust construction. and finished in two tone colour. supplied com- GDioor 017 Cbaozy 078 it 018 Woviate 3137 Fiat Cabie
plete with four rubber feet. Available from stock in three different CD4008  0-79 CD4038 0-88 CD407) 0-18 MC14528 0-86 20WAY1M 1-00
widths. CD4009  0-468 CD4039 286 CD4OT2 018 MC14534 6-04 10M for  8-50
CD4010  0-46 CD4040 0-88 CD4073  0-18 MC14553 4-07 10WAYIM 0-80
CD4011  0-17 CD4041  0-69 CD4075 0-18 MC14566 1-21 10M for  4-80
CD4012  0-17 CD4042  0-69 CD4076  1-27 MCM145528-05
MATERIALS . CD4013.  0-48 CD4043  0-83 CD4077  0-18 IC Socket
Cases made from 20g steel. Front panels made from 20g aluminium. CD4014  0-83 CD404¢  0-77 CD4078  0-18 Clock Chips OCES
S 1 tns
CD4015 0-83 CDA4045 1-15 CD4081 0-18 MK50253 5-80 100 0-50
CD4016  0-48 CD4046  1-10 CD4082  0-18 MM5314 4-44 ;1000 ¢ "0
OLOUR CD4017  0-83 CD4047 0-74 CD4085 0-39 AY51224 3-66 3000 K |
C S o - CD4018  0-83 CD4048  0-48 CD4086  0-59 AY51202 478
Cases sprayed in light brown hammer finish. CD4018  0-48 CD4049 0-48 CD4089  1-27 MK50250 5-00
p Y gd' li ial | CD4020  0-92 CD4050 0-46 CD4093  0-68 LS) Sockets
Front panels sprayed in light grey semi gloss ename CDs021  0.83 CD4DS1  0.77 GD4D94  1.53 CMOS Books FIN8 +
CD4022 0-79 CD4052 0-77 CD4095 0-86  No VAT or  SUPPOrts
CD4023 017 CD4053  0-77 CD40%  0-86 ZEn o
CD4024 0-64 CD4D54  0-95 CD4099 1-50 RCA1975 2-67 .
e PORTABLE POWER DISTRIBUTION CD4025 0-17 CD4055 1-08 CD4502 0-38 M%MOS 2.77 40PN 0-30
- . i £ le and 13A plug. CD4026  1-42 COD40! 1-08 CD4510  1-12
Com“pletekwtntqs:t Cablcha u_og 9 CD4027  0-48 CD4057 20-35 CD4511  1-26 Dispiays Verocases
sockets CD4028  0-74 CD4059 10-64 CD4514 2:56 5LT-01 5.80 751410  2-64
T 3 6 sockets 13A £9-50 CD4029 0-94 CD4060 0-92 CD4515 2-56 DL704E  0-85 7514110 3-04
4 sockets 13A + 5W £9-15 CD4030  0-48 CD4061 16-43 CD4516  1-12 FNDS00 1-50 751412K  4-00
6 sockets 13A + 5W £10-10 ADD VAT at 8% (higher rate does not apply to any of above). 15p P. & P. on orders

under £3 (despatch is by 1st Class Post). Price list and data sent FREE with an order,

or on request {(an S.A E. helps). Official orders welcomed (written or phoned).

Unwersities, Polytechnics, Government, Companies, etc. Export orders (no VAT):
&P

VAT and 50p post and packagin
Gleaseladd E0d RIS 2 9ing add 35p (Europe), £1 (overseas) for airmail P.

Trade counter is open for personal callers from 8 a.m.-5 p.m., Monday-Friday

OLSOS-vLOE!;SETEEIES)NNDIOCN§2 L SI NTE L ASTSET.S()E?SEJ;Q?XFORD
Tel. 01-739 2343 ;
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DESOLDERING
MADE SIMPLE
®ONE HAND
OPERATION
®NO ELECTRICS
®NO CABLES

®TROUBLE
FREE

ADCOLA

ecial offer

A FABULOUS DE-SOLDERING GUN
PLUS THE RENOWN INVADER
SOLDERING IRON

De-Soldering is no longer a problem when you use the
de-soldering gun and Adcola Invader soldering iron. P
NORMAL

PRICE £10-33 SPECIAL OFFER PRICE £7:25
If you order the L646 Soldering Iron and de-soldering

gun, this offer saves you 30% off the manufacturer’s
recommended list price for these top quality tools.

A L706. One of the most famous soldering irons in the
world, 17 watt, 3" diameter bit. The best iron for small
electronic work priced at £ 3.76.

B L646.As the above described tool but 23 watt, -="dia-
meter bit. Efficient, reliable and above all, trouble free.
The general purpose soldering tool at only £ 3.91.

C FMa22. Easy to use de-soldering gun. Simply press the
plunger and place the nozzie over the molten solder as
illustrated above. Solder is drawn up into the gun by
pressing the release button. Pellets of hardened solder
are ejected by depressing the plunger for further use,
price £6.47.

D DE-SOLDERING BRAID. Used in conjunction with
a soldering iron and operates by capillary action.
Supplied in 5ift reels at 98p per reel.

E FM28. Lightweight self-adjusting Wire Stripper. Fitted
with the famous flexi-jaw consisting of a large number
of independent leaf blades enabling the cutting edge
when under pressure to surround each conductor. The
blades therefore self adjust to wire diameter and cannot
damage conductors. Also fitted with a wire cutter.
Capacity 0.2mm — 2.75mm. Weight 127gms. The tool
for the discerning user at £ 14.97.

F FM27. A slightly heavier version of the FM28 stripper
but without wire cutter. Capacity 0.2mm — 3.756mm.
Weight 243gms. Price £14.97.

G FM29. Wire Stripper/Cutter. An inexpensive quality
tool for cutting and stripping wires. The tool has
moulded handles, high grade steel blades and a capa-
city up to 6mm?. Priced at £ 1.96.

All prices include 8% V.A.T.
Please add 30p to all orders for postage and packing.

BUY AT THESE PRICES
-NOow!
SEND CHEQUE OR POSTAL ORDER NOW TO: ADCOLA PRODUCTS LIMITED , GAUDEN ROAD,LONDON SW.4. 6LH
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TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD
163 MITCHAM RDLONDON SW17 3PG 01-672 3137 3080

MONO DISCO MIXER WITH AUTO FADE
19Q0Q 0 <

racn nepes
KRS A g

o @ TUACI I
wie m auto - O . on

Designed for the discerning D.J. of professional standard.
Oftering a vast variety of tunctions. Controls: Mic Vol; Tone,
over-ride depth, auto/Manual Sw; Tape Vol; L & R Deck
Faders; Deck Volume; Treble and Bass; H. Phon Vol Selector;
Master Vol On/Off Sw. Max output 1V RMS.

Specification: Deck Inputs—50mV into 1M1, Deck Tone Con-
trols—treble +20 —10dB at 12kHz, Bass +22 — 15dB at 40Hz;
Mic Input—200 ohms upwards. 2mV into 10kY; Mic Tone
Control—Total Variation Treble 15dB, Total Variation Bass
10dB; Tape Input—30mV into 47k(}; Power Requirements—
30-50 volts at 50mA.

ToEmLE ans
== e

£31-30

PANEL SIZE
18 X 44in
DEPTH 3in

Designed for use with TUAC power ampli-
fier modules. Extensive research has gone
into various wide range tone control circuits
to produce superb sound quality. Thou-
sands are already in use in high quality
professional amplification systems.

VAQ8 Vol. Treb, Mid and Bass controls.
HI. IMP. FET. I/P suitable Mid. Guitar,
Radio, Crystal/Ceramic P.U. Sensitivity
4mV. Treble +35dB at 16kHz. Mid +20
—15dB at 1kHz Bass x20 —10dB at 40Hz.

£6-50

VAOS6 Vol, Treb, and Bass controls. Sensi-
tivity 8mV. Treb +28 —15dB at 12kHz,
Bass +18dB at 40 Hz. £5. 50

SVAQO8 STEREO PRE AMP Vol, Treb, Mid
and Bass controls, I/P suitable, Guitar,
Radio, Crystal/Ceramic P.U. Sensitivity
4mV. Treble +35dB at 16kHz. Mid +20
—15dB at 4kHz. Bass +20 —10dB at 40Hz
Plus Full Balance Control. Full I/C operation

supply voltage = 15VDC. £12-50

Power supplies vacuum impregnated.
Transformers with supply board incor-
porating pre-amp supply:

® 125 watts R.M.S.
continuous sine
wave output

7 x 64 x 3in

£19-50

150 watt 15 amp output

® 4 RCA.
transistors

PS 250 for supplying 2 TP125s
PS 60/60 for supplying 2 TL60s £19-50

5 PS 125 + 45 volts for TP125 £13-75
® Rugged layer wound driver transformer PS 100 = 43 volts for TL100 £12-00
@® Short—Open—and Thermal overload PS 60 + 38 volts for TLE0 £11-50

protection PS 30 + 25 voits for TL30 £7-50

® Only 6 connections

PSU 2 for supplying disco mixer £5-50

+ TUAC AMPLIFIER MODULES * POWER AND QUALITY %

TL60
TL100

5 x 5 x 3in

® 60watts R.M.S.con- Six51x13in
tinuous sine wave @ 100 watts R.M.S.
output continuous sine

® 2 R.CA 110 watt wave output
15 amp transistors ® 2 R.C.A. 150 watt

15 amp transistors

£13-50 £16-25

Specification on all power modules: All output power
ratings +0-5d8; Output impedance 8-15 ohms; THD at
full power 2% typlcally 1% Input sensitivity 60mV into
10k0}; Frequency response 20H2-20kHz = 2dB: Hum and
noise better than —70d8.

STOCKISTS—CALLERS ONLY

Geo Mathews. 85/87 Hurst Street, Birmingham (Tel. 021-622
1941)

Arthur Sallis Lid.. 28 Gardneg Street (Tel. Brighton 65806)

Bristol' Disco Centre. 26 The Promenade, Gloucester Aoad
(Tel. Bristol 41666)

Socodi. 9 The Friars (Tel. Canterbury 60948)

Cookies, 132 West Street (Tel. Crewe 4739)

A1 Music Centre 88 Oxford Street. Manchester (Tel. 061-236
0340)

Damon Electronics. 99 Carrington Street (Tel. Nottingham
53880)

Electra Centre. 58 Lancaster Road (Tel. Preston 58488)

Mitchell Electronics. 64 Winchester Street (Tel. Salisbury
23689)

Mitchell Electronics for Southampton area 5 x 5 x 1fin

TL30

NEW FROM TUAC TL30 D.C. COUPLED
POWER AMPLIFIER MODULE.

@ Output power 30 watts R.M.S. con-
tinuous sine wave

Output impedance 8-15 ohms
T.H.D. at full power 0-5%

Signal to noise ratio —85dB

Input sensitivity 60mV into 50k ohms
Frequency response 25Hz-50kHz

8 transistors

4 diodes 75
Only six connections £9 1

Send large stamped addressed envelope with all enquiries or send £1

(refundable against purchase) for fully illustrated 20.page catalogue.
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FUZZ LIGHT

RED GREEN

BLUE AMBER

240V a.c. Long Life Candle
Bulb, Revolving Reflector,
adds a new dimension to disco

lighting effects. £19 . 50

TUAGC

MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION
QUIPMEN
PERSONAL SHOPPERS MON. TUES THURS. FRI and SAT
9am -6pm WED9am-1pm

TUAC STEREO DISCO MIXER

[ - T Ufz-A [

hbknﬁ] ]ﬁutﬁﬁl
||0je e & "llveeu
e‘- & IE_J @_tl

INPUTS: Four identical stereo inputs available with any equalisation. Two
magnetic and two flat supplied as standard. High quality slider control on
each channel. Volume, treble, and bass controls for each pair of sliders.
Sensitivity mag., 3mV (R.1.LA.A. comp.). Flat 50mV at tkHz Bass controls
+18dB at 60Hz. Treble controls +18dB at 15kHz.

OUTPUT: Up to 3 volts (+ 12dB) available. Attenuated output for TUAC Power
Modules. Rotary master and balance controis. Band width 15Hz-25kHz *1dB.
P.F.L.: Output 250mV into 8 ohms. Rotary volume control. Monitoring facility for all 4 channels.
Selection via touch sensitive illuminated switches. Switched visual cue indicator.
Miscellaneous Facllities: Two illuminated deck on/off switches. Mains illuminated on/off switch.
Auto fade illuminated on/off switch. Mains powered with integral screen and back cover. Complete
with full instructions.

£75

Size: 25In long x
6in high x 3in deep

TWIN

o
(single pre-amp version) £65-00

i * (Ls‘i);\Lgllgeplfamp version) £81-00

£80 . 00 ?o‘im,‘..' p%b.gg:ﬁ.w‘s i * :I:-vLe"LZJ:St power 125 watts R.M.S. £70-00

controls. Variable wave form control. A ¥ All Lo-Line Amplifiers are 25¢in long x 114in high x 64in deep aw

NEW TUAC LO-LINE STEREO 250 125 WATTS PER CHANNEL —£130

3 CHANNEL LIGHT 4 CHANNEL SOUND TO LIGHT
MODULATOR SEQUENCE CHASER—4LSMI
® RCA 8A Triacs @ 1000w por ehannel
@® 1000W per channel © Fully suppressed and 1useld'
- e O e o trom o8
fused L 4 15%)53‘2’6 control for fixed rate
@® Master control to tsaqslia)encre ;::%r:da per minute
?g:vrvme Uit W 49 ® Foull Ig:Icsintegra(ad circuitry
® Full wave control with  optical isolation for
, amplifier protection
@® 12 easy connections : :;l;lz;vgoi%r;tégéns
£15-50 (Single Channel Version 1500 Watts £7-25) Patonts avpiieator £ 17 * 2D

ADD SEQUENCE CHASING AND DIMMING EFFECTS

TOY
O YOUR TUAC 3 CHANNEL LIGHT MODULATOR HOW TO ORDER BY POST

Make cheques/P.O.s payable to
TUAC LTD (PE4)
or quote Access/Barclaycard No
and post to TUAC LTD: (PE4)

163 Mitcham Road, London, SW17 9PG
We accept phone orders against
Access/Barclaycard holders
Phone: 01-672 3137/9080

® Speed Control 3 per
min. to 10 per sec.

@ Full logic integrated
circuitry

® Dimmer control
each channel

® 9 easy connections

to

SEQUENCE DIMMER MODULE—3SDMI £11-75
ALL PRICES INCLUDE. V.A.T. POSTAGE AND PACKING FREE

HP ENQUIRIES INVITED

ACCESS AND BARCLAYCARD ACCEPTED—JUST SEND OR PHONE US YOUR NUMBER
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SENSATIONAL — WORLDBEATING DIGITAL ALARM KIT

@ BUILT IN ALARM A
® PHOTOCELL CONTROLLED

BRIGHTNESS
@ AM/PM INDICATOR
@ GIANT 0-5in LED DISPLAY
@ POWER FAILURE INDICATION
@ SNOOZE FACILITY
INC. VAT

NB. STANDARD NON-ALARM NCa

ALL ITEMS CARRY FULL MFG GUARANTEE. VAT INCLUSIVE

B A R G \ N B \ T S ORDERS UNDER £2 ADD 25p FOR HANDLINgAC';:FAéTPOERS

<rzZ0

12V Relays min. IP c/o 33001 coil£1-80 |Pack of 5
MM5314 Clock Chip 4-6 Digit £2-95 | LM3900 quad op amp £0-60(0-001 400V 20p
Gl. AY51202 Clock Chip 4 Digit £4-76 |LM309H 200mA 5V reg. £1.15]001 400V 20p
0-022 100V 20p

DS8865N Seg. Driver Chip £0-50 [741 mini DIP 8 pin £0-31

Futaba 4 Digit Display plus AM/PM £5.94 | IN4001 50V 1A diode £0-040-033 100V 20p

Resistors tW 5% carbon film, most values. £0-10 |IN4148 Small signal diode £0-03|0-022 250V 35p
20/0°01 630V §5p

Packs of 10 only per pack |Fuse holders 20 X 5mm £0- i v
Resistors $W 5% carbon film, most values. £0-10 | Slide Switch 4 pos. £0-2010" 220 30p
Packs of 10 only per pack |Mains Transformer 110/240V IN £2-00 ?p%zzss(?;:/c £1-10

Resistors 1W 5% carbon film, most values. £0-15} 0-16-5 at 100mA OUT Mai £0. 41
Packs of 5 only per pack |Slide Pot 5K ohm LIN 45mm £0.55/Mains_£0-41 each

Triac 400V 15A isolated tab TO220 £1-98 | 5-pin DIN plug £0-14
Transistors Plastic BC183/213/307 £0-10 {5-pin DIN Socket Chassis Mount £0-08

Cwo
S.A.E. for complete list. PULSE ELECTRONICS gﬁﬁ-}TgNE gﬂégiggEDFg%%% ROAR:
R

ALL PRICES INCLUDE VAT. POST FREE IN U.K.
A small selection from our comprehensive range
I’C‘1"2.BI"°" g-DMOI 3 THYRISTORS TTL LINEAR IC's
22p | CD4000A 19p | CR1/051C  1amp 50V 68p | 7400 1p | 741/8DIL kX
AC176 28p | CD4001AE  19p | CR1/401C 1 amp 400V 89p | 7402 Mp | 74714DIL £1°10 “,‘1';3%52 piL £3-00 ARROW
AD161 s1p | CD4002AE  19p | BTY79/400R 6 amp 400V £2:49 | 7404 1o | 748/TO5 53p | 25x741/8 DIL %50 f
7o | CotoooAE 52 [ InCED 1 Semp 2oy 7ap | 7408 an |8 o L ficoaunisloi S w0 o
P P 1-3 amp T8p | 7408 20p A3018A . .
plesee @imm ek mwe momal Bal giblm gw | § DUSASSIS
P p amp 4 £1-18 | 7413 27 | GA . )
21p [CDA012AE  19p | 2Nase1 5 amp 50V 790 | 7447 p | Sasse o | 100xPedLEDs ti-x0 | @ EDUCATIONAL
14p | CD4013AE  52p | 2N4dds 5 amp 600V £2-49 | 7472 2p | CA068  £2.74 | 500xIN4148 £12.00
15p | CDAOT4AE  94p 7473 ap | Cazs2  £2.11 @ GOVERNMENT
18p | CD401SAE  94p TRIACS 7474 3p | CaA3080
18p | CD4016AE  S2p E’;%g ?;mp wzggv g;: 7475 51p | CA3088E §‘,’j§:
17p | CD4G17AE 34 amp : 40, .
20 | Coo18AE  4p Too0D 1semp oy c1-d8 aTe ssp | SAjoase: 2 % ULTRASONICS *
28p | CD4019AE 5 amp 400V £1-
-26p | GD4020AE e | T2800M 8 amp 600V £1-50 ;:gg ‘_,5; mggg% g% 40kHz TRANSDUCERS AT LOW PRICE
%: 83:853225 ::: 2NS756 2:5amp 400V £1-02 ;:?; :: Molator  c2-g6 AS USED IN MANY MAGAZINE .
— ; 330P  £1-04 .
Up |COUZAE  Tip | pere Mils s | 1441 70 |mrcwoos sp | ARTICLES. PRICE INCLUDES Xi
p P | MPF102 48y . - *
My |COWMAE 5180\ UPFIGS  atp | e s | 7% O MECeMo 4| SUGGESTED CIRCUITS. TYPE
MPF104 64p | BRY39 7 ) Q .
26p | CDA02BAE  83p | mpF1oe s ﬁamo sgg RL400PP PER PAIR £4-58. ,°
28p | CDAD29AE  £1-08 | 2n3819 320 | T1849 o K
38p | CDAO30AE  52p | TiSssa 565 | - OTHER POPULAR ITEMS J
15p | CD403SAE  £1-08 | 2N5245 88p | Decs, etc. De-soldering tool £4-66 ARROW SERVICE »* i
15p | CD4040AE 9p | INS457 42p | S-Dec £2-24 I.C. Test Clip £2-54 T o QQ
T6p | CODAZAE  T8p | 2Nsasa 84p | T-Dec £4.10 | TBABIOS 7 watt 1.C. f1.29 | PLUS TOP QUALITY o &N
P P | 2N5459 42p t u-Dec "A"" £4-51 I.C. Pin Sockets (1000} £7-00 o
12p | CD4D44AE 87p | 3Nt28 83p | u-Dec "B £7-75 1.C. Pin Sockets (100) £1-00 PRODUCTS BY ," O o s
i:p 83&‘3:5 :15-224 3IN140 £1-04 | 16 DIL CA3401ZEQuldOp. Amp 84p RETURN. FURTHER ,.&0 . -
P P | 3N141 93p Adaptor* £2-07 1 watt Zeners 7-5 to 30V 16p v
15p | CD4050AE 52p | 40468A s0p | 10 Toé’ B2Y88 Zeners 3-3 to 30V Mp DETAILS ,"(se . K «O
159 .gg:ggﬁg :l7p 40602 52p [ Adaptor* £1-94 aea LEDs fes! 14p | VAT Reg. "O\o B,
40673 59p | *For T-Dec and etal Oxide Resistors 5p P . (Y
S‘Ip CD4060AE  £2-50 -Dec A W and }W Carbon Resistors 1p | 246 0626 72 ,"OQ - & s x‘\o
& d Q
) SR A S
N - N
DEPT. PE14, 7 COPTFOLD ROAD '/oo“ =, (}QQ@ Qoo
BRENTWOOD, ESSEX CM14 4BN SN e &Q/v D P
Tel. 0277 219435 Telex 99443 O E L LR
o » &7 RIFNIEE
* O RX o) 4 & 9%
S “ﬂ T & el
[ ] Co Reg. No. 1062424

276 Practical Electronics  April 1976



| FROM BI-PRE- PAK |

@Stlrlme Sound Droducts

THE SUPERB

93125

® OUTPUT—25W R.M.S. into 80N using
50V 22W R.M.S. into 40N using 33V (low
imp. not less than 40).

® DISTORTION—Less than 0:05% at all
power levels (from 10Hz to 10kHz).

@® FREQUENCY RESPONSE—=+1dB 15Hz
to 30kHz (401); =1dB 10Hz to 30kHz
(80}

® HIGH Z INPUT—100kN (40dB gain/
100 x).

@ INPUT SENSITIVITY—150mV for 25W
R.M.D. out.

@ SIZE (inc. heat-sink type mounting
bracket)—4}in x 3in x }in high.

BECAUSE OF DEMAND AND RE-ORGANISED PRODUCTION

HIGH FIDELITY
POWER AMP

NOW COSTS £6 5 0 INC. POSTAGE AND VAT

Not only is this Stirling Sound’s best
audio amplifier yet; it rightfully qualifles
as one of the best of its kind yet made
available to constructors. Intended
above all for high-fidelity, the charac-
teristics of the $5125 are such that it can
be used in many other applications
where dependability is the prime con-
sideration. The SS125 integrates well
with other SS units as well as those of
other manufacturers. Incorporates new
circuitry using a complimentary long-
tailed pair input and full comple-
mentary output circuits to give lab.
standards of performance.

POST PAID
PLUS VAT =
... AND 5 NEW £6-50
STIRLING SOUND
POWER SUPPLY UNITS

... FOR CONSTRUCTORS WHO UNDERSTAND QUALITY!
MORE STIRLING SOUND MODULES s o sah o1 whih

units on each of which
With easy to follow instructions

is a stabilised take-off
F.M. TUNER UNITS

point to provide power
for tuner, pre-amp and
sszo front end. Ganged,

control stages, etc.

S4n x 3in x

2in high. (P. & P
add 50p any
model.}

Tuner

%¥e £5-00

}’:é:ﬁ?yle tuning, 88-108MHz. fzsmlA £3 . 75* 3545\/3/32:\ £5 . 20*
I.F. LA d/or A.F.C. b $S318 55345

88202 con:g::?ed (g‘fge:ﬂ:r; 2?nr) canbe £2- 65 18V/11A £4 * 15* 45V/4A £6 : 25*
St decoder f ith 5201 and $S3

33203 Ssezrgzoors:r?y eg::o%r :.sh:.vtv\'mer. A LEE.B 24V/“;‘A £4 ° 60* (Al above are at 8% V.A.T.)

£3-85

beacon may be attached (3in x 2in)

AUDIO MODULES

Ss105 gi:/;tty:;nplifier to run from 12V (3% x
Similar to SS105 but rful

SS110 giving 10w into 4 ohms - Lo

SS1 20 ?Otw:tt rr‘nodule when used with 34 volts
into 4 ohms
Delivers 40 watts R.M.S. into 4 oh

SS1 40 using a 45V/2A suf)ply such ;S our SSSTE?
The power and quality of this unit are
superb—two in bridge formation will
g‘lvexagl w:t;g R.M.S. into 8 ohms. Sjze £3 . 75
in x 3in x {in

SS100 é:;isv_e:r:!obr}g control, stereo + 15dB lift/cut £1 . 60

$S102

Pre- t inc. line feed back and R

e otmiag) InC: ine feed back and £2 - 25
S$S101 £1-60
TERMS OF BUSINESS:

Pre-amp for ceramic, etc.
VAT at 25% muast be added to total value of order except for Items marked * or (8%), when

A new Stirling Sound Capacity
Discharge Ignition Unit for your car

Even better than the originai B-P-P version. thousands of which are in
use saving motorists upé:recllble time and money for petrol. Very easy
to Instal. The Stirling Sound model lncorpornlea swnch for instant
change to ral ignltion: i to pos. or neg.

earth return; anti-burglar immobilising switch, pre set control for rev.
Ilmitation. There are no exposed parts. the unit, on p.c.b.. being
housed in strong enclosed metal box. With instructions und ieads.

Size 74In x 4¢in X 2}in ex. swltches.
£7-95* £10-05*

A USEFUL CATALOGUE—FREE

Send us & large S.A.E. with 10p stamp and we wlil send you back the
latest Bi-Pre-Pak catalogue free by return. Packed with useful lines,
it's a real money saver.

L a8 2 B R B N R B R B B N § |
TO STIRLING SOUND (BI-PRE-PAK LTD), 220/222 WEST ROAD,

£2-25
£2-75
£3-00

BUILT AND
TESTED

D L I T Ly MO DE T S s L WESTCLIFF-ON-SEA, ESSEX SS0 DDF
R | AR s TG AT T R L ]
with e O ng to pr n
."rt;u:'r'\:’t‘c': made to ensure can’ocl‘non of ln'arm::hn. g - Please send ...................
Order your Stirling Sound products from n oo for which | encloSe £.................... u
. inc. VAT, .
BI-PRE-PAKLTO C
NAME Lo
Co Reg No 820919 M |
222 224 WEST ROAD. WESTCLIFF-ON-SEA, ESSEX SS0 SOF. ADDRESS ... oo N
TELEPHONE: SOUTHEND (0702) 46344 PE2B ®
Make cheques/money orders payable to Bi-Pre-Pak Ltd " L ) R R IT R RC¢ER B R BB |
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AT LAST! THE GREAT RADIO OFFER WE HAVE

and what might be produced then—now get the
ASTRAD SOLAR MK 11 and SEE for yourself MEQM
that the Russians have done It all NOW!

BEEN WAITING FOR| Think of the year 1984 Mcom“'f (i ) | \ ' ' '
ecures Ys £ . ¥
pavce REbace | &5 INKS Y YEARS AHEAD I SPACE -

transistor INTEGRATED CIRCUITS for maximum

It's a radio enthusiast's dream come true! This Ap mDnEW‘g er from - e WORLD OLO QUA PERFORMA
Brand New, space-age model Is so far ahead oF Bzcw\ylw"“m ' S/ 0 9 3 AB AND

of Its time It will probably make your present hid RusS\A""“s' > o Overa | VA Nph\m P,
radio seem like a ‘‘crystal set’’! Compare Its i A ﬂwg L
performance with other radios costing up to £80 ﬂe LAR K ll GIANTSPEAKERN?I‘;EE
or more—we'll refund your money Yn full If

you're not absolutely thrilled! Fantastic specifl- ' PORTABLE RAD'O& w“hwoR#RoN

cation! Latest advanced solid state, multi- COMMUNICATIONS RECEIVER RECOE; TRANSMISSIONS

toiNIEaky - 7 AYTOMATIC ELECTRONIC
| . reliab . E
e S BUYTON e emeooma ! n (W™ PIN~POINT VISUAL TUNING INDICATOR < FOUR CORNER

ANDS
| T OTATIONS POURIN FROMTHE

CTR

S OF THE EARTH

T

latest automatic electronic 'lock-in"' prismatic
colour change visual indicator for pin-point 7 ECS

EVERY WAVEBAND Iinstantiy at your fingertips

including VHF, standard long, medium and a host 4
of short waves to cover the four corners of the

earth 24 hours of the day, inciuding all normal

stations, local city and regional broadcasts, »
commercial, pop and continental stations pius an | [
incredible variety of specialised transmissions,

short mobile, experimentai transmissions and a
messages from all over the world! Separate

controls for utter perfection of reproduction A i
and tone. Large singie rotary station tuning -
controi. Electronicaity controlled dial Humina-
tlon (for use In dark) wiih energy saving festure.
DIN input/output socket for tape recorders,
record players, etc. TV style co-axial and
additional sockets for short-wave and car aeriais,
personal earphone, external power supply, etc.
Completely portable—-runs economically on MODEL {INCLUDE 5
standard batteries obtainable everywhere, or

sensational ‘‘COMPUTERISED’ WORLD TUNING GUIDE (enables you

{facing Shepherds Bush Green). Also 37/39 High Holborn (opposite Chancery
Lane). London, W.C.1. (Thur. 7). Both Stores open Monday to Saturday from 9 to &.

tunction selection. Wider band spread with with AUTO-STATION C_(_)_L_OUR CHANGE - i~

tuning. plus “‘switch-In'" automatic frequency ”6.’ - » ~.
control for ultra perfect tuning sensitivity. Gor . f o !
| 3 o, =] S [

Treble and Bass ptus ON/OFF, HI/LO volume ANURRU

direct through battery eliminator from 220/250V A.C. Malins supply. Also fabulous as a CAR RAGIO! Beautitul teak effect finish cabinet, size 13}In. x 94in. x 3hin. overal|
approx. Incorporating “‘told-away'' carry handle. Internal ferrite rod aerial pius 31in. telescopic swivel antenna. Complete with full operating instructions and
WRITTEN GUARANTEE (full U.K. service facilities and spares). ONLY £28-95 box, post etc. 75p “BUT WAIT, for only 85p extra you can also get the

know when to tune Into the U.K. when abroad—No guessing, No messing!) plus standard long life batterles (send total £30-55). Send quickly. 7 days’ mail
order approval from receipt 91 goods. Retund if not delighted. Or call at elther store. Access & Barclaycards Please state ber when ordering by post.

7,

- ULD
X Y NGreven, fcompurerisen ™ 7
N\AKET L2

BOX, POST \ Y No more guesswork-instant data at yous
ETC. 750 i3 OR TH tingertips enables you to zone and time

V. AT, vomORE 1O Pav)1 in a flash for transmissions the worid over!

to zone and time In a flash for transmissions the world over—even lets you

Dept. PE/4S, 164 UXBRIDGE ROAD, LONDON W12 BAQ (Thur. 1, Frl. T)

FREE Brochure

on New K Ts

Whether professional,
student, teacher or amateur,
the field of electronics can open
up a'new world for you.
Send 15p S.A.E. (10in x 12In) to cover postage

CROFTON don't just seli kits, we offer you a technical back
up service to ensure your success

The following is a selection of some of the more popular kits—
Muilard CCTV Camera

PE CCTV Camera

‘Mistral'" Digital Clock Kit £12-50 (inc. VAT
+ 50p P. & P.); Built £18 + 50p P. & P.
Electronic Ignition

Sound Operated Flash

PW Tele-Tennis Game

UHF Modulator

Bench Power Supply

Wobbulator.

All ETI Top Projects

Many of the Elektor Projects

NOTE PCBs for most published projects available to ofder

CROFTON ELECTRONICSLTD

‘Dept. E, 35 Grosvenor Road, Twickenham, Middx. 01-891 1923

(2222220 ISR
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MINIATURE PRINTED CIRCUIT ELECTROLYTICS Zuf 40VW, 84uf 70VW, 100t
10VW, 100uf 25VW, 100u! 40VW, 150uf 16VW, 150uf 25VW, 300uf 10VW, 300uf 25VW,
330uf 25VW, 330uf 40VW, 470uf 16VW, 680u1 10VW, 680ut 25VW, 1,000uf BVW. All at
6 for 30p.
400 PIV 1 Amp TRIACS 3 for §7p.
ITT PMT2R METALLISED FILM CAPACITORS 1-5uf 100VW. 6 for 30p.
VHF NPN TRANSISTORS 600 MHz Type BF 224 at 6 for §7p.
8 SILICON NPN PHOTO TRANSISTORS for 57r.
18 VOLT 1 Amp TRANSFORMERS 240 Volit Mains Input at 85p.
TRANSISTOR SPLIT SECONDARY DRIVER TRANSFORMERS 5 for 80p.
25 METAL BC107-3-8 TRANSISTORS untested at 57p.
200 ASSORTED TUBULAR CERAMICS at 57p,
TRANSISTOR RF CHOKES 2-5 MH at 12p, 10 MH Tapped at 5 MH at 15p.

d REEL OF 14 STRAND 0-0048 PVC CABLE at £3.
25 ASSORTED TRANSISTOR I.F. TRANSFORMERS at 44p.
50 PLASTIC SILICON NPN TRANSISTORS 85% at §7p.
50 PLASTIC SILICON PNP TRANSISTORS 85% at 57p.
BF 180 or BF 181 R.F. TRANSISTORS at 25p each or 5 for £1.

t SOLID DIELECTRIC TUNING CAPACITORS at 33p.
VHF DUAL NPN TRANSISTORS with data at 4 for 80p.
50 AC 120 TRANSISTORS, branded but untested at §7p.
1,000u1 40VW ELECTROLYTICS, size 14in X {In at 3 for 35p.
20 ITT BRANDED. 250mW ZENERS at 75p.
20 STC 750mA SILICON RECTIFIERS, branded for 50p.
TAPE RECORDER MECHANICAL COUNTERS at 20p each.
MIXED POLYESTER CAPACITORS, approx. 300 to 500 pieces at £1.
VOLTAGE DEPENDENT RESISTORS E298ED-A285, 12 for 57p.
100 ASSORTED SILVER MICA CAPACITORS for §7p.
1,000pt 10 KVW, DISC CERAMICS at 4p each
F.M. 1.C."s simllar to TAA 570, untested wlith data at 5 for 57p.
SUB-MINIATURE TRANSISTORS, OC57 at 5p, OC58 at 10p, OCS9 at &p, OC60 at 10p.
TUNING VARACTOR DIODES, typs B8110 at 15p, BB121 at 15p.
240 VOLT GREEN MAINS NEONS at 25p each.
POSTAGE STAMP TRIMMERS, 10pf, 30pf. 50pf. 150pf, 750pf. 1,000pf. All at &p.
200 DISC CERAMIC CAPACITORS, assorted for 57p.
500 + 500 + 25 + 25pt TUNING CAPACITORS with S.M. Drive at 38p.
DUAL GATE MOS FET's Ilke 40673 at 33p each. 4 for £1-10.
50 ASSORTED TRANSISTOR ELECTROLYTICS at §7p.
200 ASSORTED POLYSTYRENE CAPACITORS at 57p.
ZN 414 RADIO i.C. with data at £1-20.
80 ASSORTED WIRE WOUND RESISTORS 1 to 10W-at 57p.
BYX94. 1300 PIV 1 Amp SILICON DIODES 12 for £1-08.

Pliease add 15p for post and packing on orders under £1:50.

J. BIRKETT

RADIO COMPONENT SUPPLIERS

25 The Strait, Lincoin, LN2 1JF
Tel: 20767
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ELECTROTIME

NEW RANGE OF QUARTZ CRYSTAL DIGITAL ELECTRONIC WATCHES

CONTINUQUS

LIQUID : £39-00 £39-95

CRYSTAL \ INC. VAT INC. VAT

DISPLAY 74

MODEL ‘ 3 Features

TLC 4 ‘ * Hours Features
» * Minutes * Hours

and P. & P and P. & P.

* Seconds * Minutes

% Date * Seconds

% Backlight for % Date
night reading % Alpha day

BOTH MODELS AVAILABLE WITH GOLD OR RHODIUM PLATED BRACELET

THE BLACK WATCH
TLE 3

MODEL INTRODUCTORY
SPECIAL
Features

OFFER
price £17-99
* Hours
* Minu:\esS . " |NC VAT
* Second : and P. & P.
ALL WATCHES FEATURE

* Solid state—no moving parts * Accuracy to 5 seconds per month
* Quartz crystal controlled * Attractive presentation case

ADD TO THE SOPHISTICATION OF YOUR LIFE WITH
THIS UNIQUE DIGITAL ELECTRONIC CLOCK

- _ £1 4 * 50 inc. VAT and P. & P.
/ﬁ—’/ -

This remarkable example of modern
technology is also available as a fully tested
working module.

£13-50 e

Money refunded if not completely satisfied.

\\ One year guarantee with all models.
ELECTROTIME, 111 Storforth Lane Trading Estate

* Large four digit easy read display

X AP imdioator I (o

* Flashing seconds indicator | enclose cheque money order/postal order
% Brightness control

* Power interrupt indication NAME .
% 24 hour alarm

* 5 minute repeating snooze alarm
* Tilt alarm cancel operation

* Attractive white case

Practical Electronics  April 1976
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7.9 €0\ RSUSTETI 7000

LA YNTIS\ RN professional standards - realistic prices

NEW! NEW! NEW!

120 WATT RMS POWER AMPLIFIER MODULE
—USES 150W 16A RCA DEVICES

Compare these features . ..

10 transistors, 4 diodes—fibre glass P.C.B.
Typical distortion: 0-4%; noise: —80dB
Short, open circuit proof—load line limiting
Compact—6 x 3 x 1}in (15 X 8 X 4cm)

Only FOUR connections—Simplicity!

High sensitivity (240mV) suits most mixers
Frequency response—30Hz-40Hz = 1dB
Single supply line—no output capacitor needed (95V)
Standard 81 output—will operate on other impedances

it's
the new

SA1208D

ALSO AVAILABLE—60W RMS AND 30W RMS VERSIONS
WITH ALL THE ABOVE FEATURES

SA608 ey £12-50 SA308 e £9-50

. POWER SUPPLIES with glass fibre P.C.B. high grade transformer, fully fused and ready to wire: @ PM120/1 for one SA1208 £11-60;
PM120/2 for two SA1208D £15-30; PM801/2 for one or two SA608 £10-50; PM301/2 for one or two SA308 £8-60

SYSTEM 7000 DISCOTHEQUE CONTROL UNIT (& srofessions stancards

Low noise (—80dB) 20Hz-50kHz + 1dB
Suits all Saxon amplitiers and most other makes R e CEIAUTOR A DEISEAINLE SIS TEELIBANEL

} watt headphone monitor—tive-posltion switch with mute positions Mono £34-50 Stereo £49-50

M Complete and ready to plug in e ™~ ha R AT S e o VIR B i‘-)! |

B Totally encased—no soldering at all! p P =~ e y X b 4 Y

M Tough, bold, two tone stainless panel—tor panel mounting or 6 G O Q O ° Q e e e o i !
freestanding W

R CH D A ==

B Front and rear output terminations to suit style of usage - - . o m—

B Inputs for 2 ceramic cartridges/tape/microphone - ) E _-—— e

@ Autofade with depth and threshold controls B CONTROLS—Lsft to right: mic vol treble/bass, autotade depth. L/deck vol,

B Wiqe' range treble and bass controils on both channels R:deck volume, tape volume. treble. bass, master, monitor volume, monitor

= Individual deck controls and left/right fader selector/on/ot

[ ]

n

MODULAR DISCO MIXERS %gnen — Mono £18:50

Stereo £27-50

(P",\

Printed circuit sub-assembly version of the above mixers—ideal for those wishing
to incorporate Saxon's superb specifications into their own systems—all the
electronics are provided.

You require only plugs and sockets plus one switch to complete the wiring. All
other controls are already mounted on the P.C.B.

Comprehensive wiring instructions are supplied with circuit and diagrams.

MULTI-PURPOSE MODULAR MIXERS

A SYSTEM 7000 BREAKTHROUGH—UP TO 20 CHANNELS MONO/STEREO

Both modular and complete types offer the same facllities | 4o, | 1 @
@ P.C.B. MODULES: . ms"mi
B RAeady assembled B COMPLETELY WIRED WITH STAINLESS | ¥ JET
with all controls PANEL: i e
# Simple terminations @ inputs for all sources inc. mag. cartridge g
—solder or edge ® Wide range bass and treble controls |« E;
connector = 8nly one mixing module required e /
to twenty channels .
B Consumption 10mA at ~ iV[‘,/ LG = | I -
18v B Mono and stereo modules may be used together . 3
@ Feeds most amplifiers | | ¥
M Modern low noise circuitry b 3 J X
@ 20Hz-30kHz + 108 e ons.| 1 o% o8
INPUT MODULES Mono 1M7001M £5-50 W Echo send/return facility @ é
{up to 20 may be used) Stereo 1M7001S £9-00 @ Complete—ready to piug in or solder =) d
B 5cm matrix—bold panel At 7 M.
MIXING MODULE Mono 1M7002M £5-50 B Individual monitor buttons
(only 1 required) Stereo 1M70025 £6-00 ® Send for details
Provides headphone output and mixes ali Inputs to output level Mono Input module £8-50 Mono mixer module £8-50
SUITS ALL MIXING REQUIREMENTS FOR GROUPS—CLUBS, DISCOS, ETC. Stereo Input module £12-00 Stereo mixer module £12-00
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. . . the complete answer!

SEE SYSTEM 7000 AT OUR SHOWROOMS OR SEND FOR LOCAL STOCKIST LIST

TWO STROBES TO MEET
ALL REQUIREMENTS

New!
SUPERSTROBE

W Buillt in Saxon reliability
W 111ash/2 sec up to 20 flashea/sec

B Compact black Bondene cass

’I Appearance matches other Saxon units

W |deai for the mobile dlaco or smaller club

PRO-STROBE

B Giant 80 watt tube

B Discharge energy up tp 6 Joules

B External trigger—audic up to 240V

B May be used with Soundlite to obtain
rainbow strobe effect

B Smart, tough Bondene case

B 8in x 8in x 5in approx. (20cm x 20cm x
13cm)

SUPERSTROBE £24-75
PRO-STROBE £38-50

150 WATT LIQUID
WHEEL PROJECTOR

New!

Complete with wheel

150 watt tungsten lamp

Wide range of extra effects may
be attached

Sturdy construction
Adjustable feet

E% manm

£29 ’ 00 Spare wheels £4-90

TOTAL CONTROL WITH THE SYSTEM 7000 LIGHTING CONTROL UNIT

Full controi of 3kW of lights (1kW/channel)

Audio control plus sequence plus override

Variable speed sequence with slider function control
Stainless steel two tone panel—matches mixer

13 transistors 8 diodes—advanced control circuitry

High audio sensitivity—operates from any amplifier
Attractive Bondene case—free standing or panel mounting
Individual tone controls plus master audio control

This exciting unit

offers the performance of
units offered at nearly
twice the price

£38-00

inc. case and
plug—ready to
use.

This P.C.B. sub-assembly

of the system 7000 lighting
control unit is recommended
for those wishing to
incorporate the excellent
specitications of
Saxon Equipment
into thelr own
systems.

SUPERFECT MODULE

All features as the system
7000 lighting control unit
Requires only panel and piug
socket, etc.

Slider control supplied
Glass fibre P.C.é’.

8 amp RCA triacs
Complete light show in one unit

£24-75

with instructions

SAXON SOUND-LITE

Our outstandingly successful 3kW converter
in module form
B Up to 1kW/channel

B Individusal tone
controls

@ Master control
@ RCA B8A triacs
B Glass fibre P.C.B.
B Opsrates from any amplifier

£15-50

3-way light banks with twin piug/
socket complete with reflsctor lamps
—attractive Bondene case with white
tront,

‘REFLECTORPO -

each Green £1:40 each or 10 for £12.

SPECIAL OFFER — Reflector

@ Scintillating
lamps (spots) 100W Red/Blue/

light display

SYSTEM 7000 MINOTAUR

THE LITTLE AMPLIFIER WITH THE BIG HEART
100W INTO 8N

B Twin mixed inputs

B Wide range bass and treble controls
B May be used as a slave amplifier

B Twin output sockets

B Two tone anodised front panel

B Fully protected against incorrect loads

With Bondene

CHASSIS LOUDSPEAKERS 12in 50 watt
high-grade Saxon units with 14,000 gauss
ml[na( plus presence dome.

ONLY £14-50 EACH

Full range professional quality

Ask for & quotation for 8 compiete system
to your epecification—Systems from £280;
Consoles from £180

We heve a fine selection of consoles,
d b etc., on d
stration at our Croydon showroom.

Bona-fide trade enquiries to:
NORMAN ROSE ELECTRICAL LYD.—

. With Vynide covered | _(ONDON (01837 0111). MANCHESTER
cover £49 ° 00 £53 0 wooden case (081-273  1400); BIRMINGHAN (021-238
4710); BRADFORD (0274 26104).
PRICES inciude carr. and packing but VAT at 8% must be added to all orders. C.0.D. 85p extra—S.A.E. all enquiries please.
Access CALLERS are welcome at our showrooms at
or
Barclaycard? 327-333 Whitehorse Road, Croydon, Surrey CRO 2HS
send Orders by post to the same address—Please make cheques or crossed P.O.'s psyable to
end or
Telephone your
number for
prompt 8
attention. Telephone: 01-684 6385/0098
After 5p.m. ring 01-684 6385 for Shop Hours 9am-5pm (Lunch 12.30-1.30); Sat. 9.30am-5pm. Mail Order desk 10am—4pm Mon.—Frl.
our Answerphone service Prices and specifications subject to alteration without notice VAT NO. 218 6921 49 RGD ENGLAND 1091983
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ENGINEERS

YOURSELF FOR A

This 44 page
FREE book I
shows how!

BETTER JOB -~ MORE PAY!

Do you want promotion. a better
job. higher pay? “New oppor-
tunities”” shows you how to get
them through a low-cost. Home
Study Course. There are no books
to buy and you can pay ‘as you
learn.

This easy to follow GUIDE TO
SUCCESS should be read by every
ambitious engineer. Send for this helpful
44 page free book NOW! No obligation,
nobody will call on you. It could be the
best thing you ever did.

CHOOSE A BRAND NEW FUTURE HERE

r B B B CUT OUT THIS COUPON 1 T

Tick or state subject of interest.
Post to address below.

ELECTRICAL &
ELECTRONICS
Practical Radio &
Electronics (with kit)
Electronic Engineering
Certificate

General Elect. Eng.
Certificate

C. & G. Elect.
Installations

Elect. Install. & Work
C. & G. Elect.
Technicians

O oo o o o

RADIO & TELE-
COMMUNICATIONS
Colour TV Servicing
C. & G. Telecoms.
Technician’s Cert.

C. & G. Radio. TV &
Electronics Mech. Cert.
Radio & TV Engineering
Course

Radio. Servicing &
Repairs

Radio Amateur’s Exam

oo o o o 0O

AUTO & AERO
Motor Mechanics
C. & G. Motor V
Mechanics
General Auto
Engineering
A.M.1.M.1.

oo O O

&

Air Registration Board
Certs.

MAA/IMI Dip.

CONSTRUCTIONAL
Heating Ventilating &
Air Conditioning
Architectural Draughts-
manship & Design
L.[.O.B.

Carpentry & Joinery
Plumbing Technology
General Building
Painting- & Decorating

MECHANICAL
A.M.S.E. (Mech)
General Mech. Eng.
Inst. Engineers &
Technicians
Maintenance Engineering
Welding
MANAGEMENT &
PRODUCTION
Computer Programming
Inst. of Cost &
Managements Accts.
DRAUGHTSMANSHIP &
DESIGN

General Draughts-
manship

AM.LLE.D.

Electrical Draughts-
manship

gooooo O oo

ooo oo

O OO0

POS

NOI«;,} —58 'O’ & ‘A’ Level Subjects
—over 10,000 Group Passes!

G.C.E.

Dept. TPE 16, Reading RG7 4PF

atso at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y SEJ. Tel. 01-628 2721.

NAME (Block Capitals)

ADDRESS

Other subjects of interest

i
!
|
§ Aldermaston College
i
i
i

Postcode

Age

Accredited by C.A.C.C. Member of AB.C.C

o a
N T I I S N N S O S O G N D B DA D .

Designed hv

TEXAS

Featured by PRACTICAL WIRELESS
SOLE U.K. DISTRIBUTORS - HENRY'S

Build the Texan stereo amplifier, then you can be doubly proud ! For a start,
vou'll'own a superb home entertainment
unit. And have had aif the pleasure of

doing it yourself, with the Henry's kit.

“% Can be buitt Stage by stage
Ask for leaflet 20.

% Everything necessary

supplied. Full atter safes service I
and guarantees.

KIT PRIGE

£35.00

fnc. VAT +£1 p&p

Look at the Texan specification

Incorporating fully integrated stereo preamp
and power amp, with 6 1C's, 10 transistors,
6 rectlfiers and zener diodes. Plus stabllised,
protected circultry, glass fib pcb; Gardeners
low-field low-line mains transformer; all
hu:\ll\les and controls. Siim design, chassis
x 6” x 2" averalt. 20 watts per channel
RMS tess than 0.1% distortion at 1 kHz.

Builtand tested
£45.00 1nc. VAT
+£1.00p80.

THE NATURAL FOLLOW-ON — THE TEXAN FM TUNER KIT!

Build the matching Texan stereo tuner ! Features
K'T PR'GE advanced varicap tuning. Phase lock loop decoder
Professionally designed circuit. Everything you needls
H 5 in the kit. From the glass fibre pcb to the cabinet itself.
- Inc.VATH Excellentspec:2.5uV aeual%ensmvny 500 mV output
60p pEsp.
Built and tested £30.95 inc. VAT 4+-50p p&p.

{adjustable). Tuning iange 87-102 MHz. Mains

poweted.
. all the electronic excitement
you could wish for!
An up-to-the-minute game. Plugs
into yourown TV aerial socket
Switch on. And vou're away !
Choose youl game — football, tennis
orhole-in-the-wall. Absolutely
safe. Foryou. Your children. And
your TV. Mains powered.
List Price £42.50

HENRY’S PRICE-ONLY £29.50

inc. VAT 4+
50p p&rp

For this new editlon, we have made
hundreds of changes and additions.
It has over 200 pages, containing
virtually everything for amateurs and
professionals. And you'll have no
bother at all finding everything you
want, because there’s a complete
alphabetical index as well as a section
index. Together, they put you righton
course for the items you need. From
Sinclair projects to educational kits.
Oscilloscopes to panel meters. Coils to
capacitors. Transistors 10 valves.
Loudspeakers to miciophones - all at
compaetilive prices. Over 200
pages of vital statistics - just tor
vou! So send now for your copy.

FREE to Educa
ordered on otf
p Carr/Pack

404/6 EDGWARE ROAD, LONDON W2 01-402 8381
LOWER SALES FLOOR, 231.TOTTENHAM CT. RD., LONDON W1 01-636 6681

94/96 UPPER PARLIAMENT STREET, NOTTINGHAM. 0602-40403
All mait to Henry's Radio, 303 Edgware Road, London W2

Practical Electronics  April 1976



Ist GRADE COMPONENTS :Sixessmamszenemes

We hold £250,000 worth of components and all items listed in this advertisement are
ex-stock at the time of going to press = All products guaranteed « No minimum order charge

i MCI14028CP £1.3) MULLARD AUDIO AND RADIO MODULES
SIGNETICS 74 series TTL MOTOROLA e aeh A (| S T Bt 2o 754
N7400 I4p  N7453 18p N74148 £1.26 | C-MOS MCI14034CP £3-59 *LP|181 RF-IF £4.46
N7401 I4p  N7454 18p  N74150 £2.45 | MCI14000CP [9p MC14035CP £1.34 | SLP1183/2 Stereo Pre-amp Module £4.92
N7402 14p  N7460 18p  N74I51 £1-44 | MC14001CP 19p MC14038CP £1.70 :LPI I84/% VCEYAI°W|,df.'“°"'°" pre-amp stereo Cg-lﬂ
N7403 180 N7470  36p N74I153  68p | MCI4002CP 190 MCi4040CP £121 | Lp 166 FM Tuner Madule E
N7404 18p N7472 24p N74154 £1.44 | MCI14006CP £1.45 MCI14042CP £1-14 *LP1400 Stereo Decoder Module £8.02

N7405 20p N7473 36p N74155 72p | MCI4007CP 19p . D d d circui ilable price S Module,
N7406 4|p N7474 30p N7415¢ 71p MC14008CP £1.54 :g::g:ggg £|536; ata and suggested circuits available price 5p per Module
N7407 4lp  N7475 54p  N74157  68p | MCI14009CP  91p MCI14050CP 53p | MONSANTO LEDS AND DISPLAYS—THE FINEST IN THE WORLD
N7408  4lp N7476  37p N74158  68p | MCI4010CP  91p MCj4071CP 19p | 0-3" seven segment disptays

N7409 20p N7480 50p N74160 99p | MCI4011CP  19p MCI4076CP £1-60 | Red  Green Yello

N7410 15p  N7483 99p  N74161  99p | MCI4012CP  19p M )4081CP 19p | MANZI MANSI MANB! common anode R.H. decimal €l. ‘34

N7411 2lp N7485 £1]. |1 N74162  99p | MCI14013CP 53p MAN72 MANS52 MANB2 common anode L.H. decimal £!.34
MAN73 MANS3 MANB3 ode fl (+1)£1-34
NJAl3 2% N74se  32p NT4I63 99p | MCIMOIACP £1-42 Meyag0) serjes | MANTS MANSA MANBA common coods R i omeciin) €134

N7414  45p N7490  63p N74164 £1-26 | MCI4015CP £].17
N7416  27p N7491  90p N74165 £1-26 [ MCI4016CP 53p MCI4510CP £1-26 | oo
N7417 - 27p  N7492  63p  N74166 £1:26 | MCI40I7CP £1-13 MCHSIICP £1.95 | -ron T
N7420  15p N7493  48p N74170 £1-80 | MCI4021CP £117 MCI4528CP  87p | ity 8?0, g2%e MEn (Ttentity 6 ereen 12p
N7421  2lp  N7494  90p  N74174 £1.13 | MCI4022CP £1-54 MCI4543CP £2.00 | Mv5I748 orange 32p MVS3I74B yellow 32p
N74§8 ﬁp N7495 u’%‘;’ N74175  81p | MC14023CP  I9p MCI4536CP 51-92
N74 P N7496  £1- N74186  90p | MCI14024CP £i-14 MCI4553CP £4.0

N7432  23p  N74100 €1-35 N74181 £324 | MC14025CP  19p MCI4558CP £1.79 | Y.OLTAGE REGULATORS

Motorola Variable

N7433  27p  N74107 32p N74182 90p | MCI14027CP  78p MCI4585CP £1-46 | UCIS1eehs ar .2-37V I50mA d.c. 49
NPT 2Tp NTAIOY  Sdp NTAISD €144 MEIIG 2 Bosi e 6540v SoomAra e. € 8
440 N74116 £1- N741 44 Motorola Fixed
N7442 70: N74l;l 36p N7:Igl2 2:44 COMPLETE LIST Mg7g(;5°C?’ ;‘/.positive £1:28 MC7905CP 5V negative £1-80
- AVAILABLE ON MC7812CP |2V positive £1:28 MC7912CP 12V negative £1.80
N7443  £1-35 N74122 50p N74193 £1.44 MC7815CP ISV
positive £1.28 MC7915CP ISV negauve £1.80
Vi 4 W mowaas) mcwswseves |EHNGWEI NI g
° P P MC7824CP 24V t 4V negative
N7446 £1-35 N74126 43p N74198 £1.98 SEND S.A.E. MLM309K 5V po’:?tsnlvlev'FO-Jcan v £1-73
N7447  £1-12 N74128 45p N74199 £1.80 H
N748 €135 N74I%2 4Sp N7a2l s0p e I eter e Castington
450  18p N74145 90p N74279 72p i = Rk
N7451  18p N74147 £1-44 N74298 £1-28 NOTE — NEW [HAC=22s OO0l 250 Pt

p. R
2N6069 60V 4A, 59p, Motorola Plastic

LINEAR ICs ADDRESS FROM | “ema/iih  rmmios™

MJE370 60p
SIGNETICS SCRs RIEST 1S
LMIOIAV Ext. comp. operational amplifier  36p NOV. 24th, 1975 2N5060 30V 0 8A, 27p,  MJES20 55p
LM307V Int. comp. operational amplifier 45p ¢ ’ 2N5061 60V 0 8BA, 27p. MJE2955 95p
MC[458Y Dual comp. operational amplifier 80p MCRI07-6 400V 4A, 47p. MJE3055 65p
NESI0A Video amplifier £1-58 =
‘:Eg;gl\./ ,flx_udlo power driver £l4-4|7 MULLARD
Joal § 2 RANSISTORS, DIODES, ETC
NE556A Dual 555 14 pin 95p | CONSUMER ICs T , .
NESG2B Phase locked loop wieh vic.0" ™% 70 | Tanlps “eop | 2AC176/  BAles 780 +BC2I7B 12p *BC3SOA 12p *BDI4D 45p
NES66V Phase locked loop function gen. £1.50 | TAA570 €219 | 128 O BT U2 BEHL B FEER IR R AR
*PA239A Dual low noise stero pre-amp. 95p | TAA830 £3.80 | 2ADI61/ BAV'OI :P ,3832 1B 5t 18 & D'|57 e
MAEX B N DA G M21s "E BAWE: 3%h -BCRINC I3n -BEIN I1n -BOISS Sab
" Hal op. amp- 0 3 [ S 351 Aazis 19p BAX1T 8p 1BC39 " ilp BCIS2AIlp 1BDIGO £i 98
ss | ACI22 19p BAXIs 10p *BC2 p *B 13p *B P
MOTOROLA S G393 | ACi26 i9p <BBI0SB 20p *BCIIC 13p ~BCISIL 10p *BDI66 46p
MCI30IL Dual stereo pre-amp. £1-47 | +TBAS00Q £1.53 | ACI27 I18p *BBI0OSG I9p BC26! 12p *BC388 28p *BDI|67 48p
*MCI306P W audio amp. sap | ~TBAz o 2421 AC128 13p BCI07 Iip BC26IA I5p BC445 99p BDI7S 46p
MCI304P F.M. multiplex stereo demodulator  £1-12 | «TaAS19Q €235 | ACIS3  8p BCIO7A 13p BC268A I1p BC446 ISp BDI76 50p
:MCIJOIP Stereo demodulator £1-92 | +TBAS20 £1.99 ASI7SK :I'gp gg:ggB HP :288;,« HP gg::g :gp gg:;g g;"
Ci1312 . d P P p p
.ﬁcnuplouadrophon.c decoder kit fa3 AR /L ACI7én8l P BC|0BA 136 *BC307B I35 BC449 16p BDITS  60p
LRI el - Ry
‘HCI330PL level video d . L L ciaziog” B 15p *B iip P B e
el S e e m[hese  BE%. st ot fok % B o
MFCE040 Electronic actenuator L b D 1| 2875 308 BEITC lon tBCi008 1o 28(89 17p 80185 s4p
il ACr20 iep BCII5 i6p *BC317 14p BCX25 (3p BDIBE 6lp
G..M. CONSUMER CIRCUITS :Péﬁggggo £330 AaCy22 8p BCI21  iép *BC3i8B 13p BCX26 15p BDIB7 6lp
AY-5-1224 12/24 hour digital clock circuit £4-25 *TBAS70 £1.38 ACY22D 8p BCI3IC 15p *BC3I9 14p BCX47 17p BDIBS 74p
JAY=5-3510 3} digic DVM circuic gs-10 | TRAST0 €147 | ADI40" 31p BCI36™ 20p tBC308 lep BCX43 180 BDISO 790
= . 5
AR Pt a7 PR R g
AY-1-6721/5 S stage divider £1.30 AFI14 25p *BCI48  8p *BC327 I(5p B p BDI s5p
*AY-{_6721/6 6 stage divider £1.45 | JTBAG%0Q £235 | \E1i5  22p °BCI48B 125 °BC3I28 15p BCY70 246 BD200 Bin
*AY=1-5050 7 stage divider €175 | [TBATOO0 £1881ariie 19p +BCi49 8p *BC337 5p BCY7I 28p BD20I £1.60
C550 8 digit caleulator chip £6.50 | JTBA700Q a3s ] AFt7  isp BCIS3. 11p +BC338 12p BCY72 22p BD203 £1.60
€500 8 digit calcutator chip £125 | [TBATI0AQ (223 | AFile sop BCIST 12p BCHT Mlp 8DINS 40 8026 g7p
| 10p * tip B p B P -]
SIGNETICS MEMORIES :}'gﬁ;ggo 2231 AF125  24p :BCISY 13p BC3478 12 BDI24 8lp 80208 96n
i RAM ' 881 AF126 220 BCi70 15p BC347L lop * p B .
LY e sy 420 | ;1BAS20Q €377 | aFi39  31p BCI77B 19p BC348  10p <*BDI32 40p BD233 45p
,;gﬁ%og g'“ AF239  40p BCI78 18p BC348A Ilp *BDI33 49p BD234 7lp
FERRANTI ICs ,Tc“sgc “'9, BAI02 I16p BCI79 20p BC348B 10p *BDI35 34p 'BD235 78p
N a%e ) 5 Ve A § oAk %5 | BAII4  9p BC208A 10p BC349A 10p BDI36 35p BD236 55p
A E [ ensaticountenidSplavces : 5 Jo | BAIS4  8p BC2i4K 10p BC3498 10p *BDI37 36p BD237 84p
recision timer cct £2-99 *TCA270 £4-19 . »
ZN414 A.M. radio circuit £1.00 | *TCA250A FIBUEREE B2 R, D B 0 TR A R LD
Dataand circuitson ZN4(4 5p *TCA420A £1.96 BIR0E3 % *BC237A I2p BC350 11p *BDI3 4lp BD3 3

Dept. P.E., Wellington Road

PCS components Loicn Come”

Postal orders only—no callers

Terms of Business Cash with order PRICES EXCLUSIVE OF V.A.T. WHICH MUST
BE ADDED AS SHOWN BELOW

Postage 30p U.K. No Overseas Orders V.A.T. 8% except where marked thus * these items 25%
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T Become a

————— ||| radio amateur.
=

T

P

v )

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

niqogral h’{

N D I BN D BN BN BN S N D N NS B B G N S S D B N G A e e
Brochure, without obligation to:
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL., Dept. EB46
P.O. Box 156, Jersey, Channel Islands.

NAME
ADDRESS Block caps pleasel
-------------------------------------
I a I a R A L I E
10 CHAPEL ST. LONDON NW1 Phone 01-723 8753
MlUFFlﬂ INSTRUMENT FANS ) 500V TRANSISTORISED
Dimensighs 4-5inx 475in x 1-5in INSULATION TESTERS ASYHT T0p  BCl47A Op* 18p*
Very quiet running, precision fan Small  size, light-weight, ACI26  20p BAl40 15p*  BCI47B 10p* 12p°
specially designed for cooling 13 x 7 x 4cm. Reads insulation ‘:g}‘:é gg’ KA{;’? }0" P‘Z.ﬁ;n 1%": }gp:
electronic equipment, ampI|1|qrs, from 0-2 to 100MQN. Brand i\\'léz 35: “1:4\‘,1“‘.’ “2): IH'I;I‘.»H 11:' 20:'
etc. for 110V. a.c. operation new, only £16:50. Battery ACl41 20p  BAXIS dp  BCI4SC 11p* T8p*
(practice is to run from sblit (PP3), leads and case £1 ACl42 17p BAXIn 6p  8Cios 18p- BC337  18p-
primary of mains transformer or extra. ACI5! 24p  BCI07 1lp  BCIsw  18p* RC335  16p-
use suitable mains dropper). AClas  27p BCLOTA 12p BCL3TB 12p BC461  35p
CC only 11 watts. List °§rcc’e ADVANCE type 63A AM/FM A.F. ACIT6 20p  BClo8 10p  BCLiBA 12p- BC35T 9D
over £10 each. Our price, in signal generators. 7-5-230mHz ACINS  20p BCLOSH 11p BCIGHA 12p¥ BCoGH  9p
brand new condition, is £4-50 Dev. 0-22'5 and 0-75kHz. X-sweep ADL6] - 42p seios 1lp Betava Lpe RC339 - 8p
S| ol Crystal calibrator A T LS et 1en
. k. 3 "104¢ 13p T ' Y7 P
[ AVO VALVE TESTERS Scope output. £75. AFI15 24p  BCI15 15p°  BCIT2A 15p- BOYTe 14p
Brief-case type 160. Ffull 250V WEE MEGGER AFJ16 24p  BCIld 15p°  BUI73R 18p- BD115  80p
i } . A ) AF117 24p  BCLI7 18p*  BCli7 179 BD121 90
working condition through Insulation testers (wind-up type). AF11k ™ 3 10:- BCITME 18p 15D123 90:
out. £65. Quantity of secondhand. good AFI24 30p 28p  BCITYE 18p BDI2I 68p
. condition, availab .50, AF125 30p 1dp®  BCI=2B 10p+  BC269 18p  BDIsl 36p
CO-AXIAL CHANGE OVER Y availableiatonlyea:sa AF126 28p 11p®  BCIs2L 1lps  BUZBY  20p BD132 38p
RELAYS METRIX TYPE 210 AF139  34p 12p*  BUI831L 10p-  BC300  27p BDI33  85p
2 . A AF186  50p 18p* BCISAL 10p* BC301 26p B3 3Tp”
Suitable for frequencies up to || :’—?58::: ;OHS oth 0.5 AF250 a7 o0 NCig4l 12pe  BCi02 24p e L
1000mHz. 48V d.c. coil. Brand . Sweep w ASY26 30p 15p  BCI84L. 11p=  BO303  30p BDIGT 44p°
new £5-50. ‘N -type plugs avail- 2?‘"‘“1-!)' _OU‘F:\“ 11(:?)"1V :g}{m ggp 35p  RCIRG ggp gtigo f’gp BL 138 gzp'
} attenuable In" steps O (+] B 28 P 22p HUIxT  268p J307 A P BD13Y p*
able (3 required) at 50p each 100V, Last few of these left ASY20 34p 2dp  BCw04A 18p*  HCSORA 1dp°  BDISS 76p*
INTEGRATED ZENERS VOLTAGE INTEGRATED
MINIATURE DEAC NI-CADMIUM || & only £15 each to callers CIRCUITS LINEAR [(400 1nW) REGULATORS|H pin CIRCUITS
batteries type 70DK. 3 cells in y 709 (8 pin DIL) 40p|BZX83/BZY88 |(TO3) i 9p|TTL Digital
package making 3-7V, 25x17x ICL 8-hole tape readers. As new 741 (8 pin DIL}43plgyy 3y, gve oYy 1A £1.75)16 pin - 170|449 18p
NE3b5 80plyyvy Svig2via L5 ot 200
15mm 7Sp sachss £50; RESISTORS [3vh V5,19V 14 £1-75Diodes 7102 18p
- TELETYPE 8-hole tape punches. 1p each® Ee v, {I:jgg’z 183 103 18p
) £75. 4 watt E12 range[IQV, |2 LAV, ¥ 2 7404 23p
tEy.pMe.l HMO%SClRLeLs%zSg:Eti - 5 10—10M 0 [AL at 12p each® IN4148  Spirsos 23p
40mHz. 5in  CRT. 10KV APT power supply units. Stabi- Bridge SILICON THYRISTORS | LED 7406 40p
] . lised and regulated. 8-10V at 10 Rectifiers RECTIFIERS 100V 14 30p | 1uWR RED20p (7407 40p
EH.T We can offer these 9
T . mps and 21-25V at 10 amps avail- | 100V 1A S0V 3A 13p | 200V 14 40p [ 1254 AMBER 7408 24p
quality oscilloscopes at the amp . p W0 0124p | 00V 3a 15p | KOOV LA 80p 27p [T404 23p
exceptional price of only £35 able. Both supplies are extremely 200V 1A | 200V 34 18p | BT106 £1.20 | 125Y 7410 18p
to callers only. stable with low ripply voltage. WO 0225p YELLOW 27p 241‘1’ 24p
£18-50 each. Q‘ng égp I Pt P 25p min. order £18.4. 1. | TIL204 ‘”"é’sp Lo ggg
ALL GOODS QUOTED ARE INCLUSIVE OF POSTAGE AND ) VAT—Tletns niarked * dd 2%, remainder af §%.
PACKING BUT EXCLUSIVE OF 8% VAT. USUAL Flint House, High Street, Wallingford, Oxon OX10 0DE
DESPATCH TIME FOR GOODS 1-3 DAYS. Tel.: Wallingford (0491) 35529 Telex 4SPWALFRD 849349
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TTL
74154 1-05

7400 £0-11 7451 £0-13 74155 75
7401 11 7453 13 74156 71
7402 11 7454 14 74157 71
7403 11 7460 11 74161 95
7404 13 7464 21 74163 90
7405 13 7465 21 74164 1-10
7406 22 7472 22 74165 1-25
7407 22 7473 26 74166 1-15
7408 14 7474 26 74173 95
7409 14 7475 41 74175 95
7410 1 7476 26 74176 95
7411 16 7483 70 74177 85
7413 29 7485 80 74180 80
7416 22 7486 24 74181 2-50
7417 22 7489 1-50 74182 80
7420 11 7490 40 74184 1-55
7422 22 7491 71 74185 1-30
7423 22 7492 44 74190 95
7425 22 7493 44 74191 95
7426 23 7494 49 74192 N0
7427 22 7495 49 74193 85
7430 12 749 55 74194 95
7432 22 74100 1-08 74195 72
7437 25 74105 60 741% 1-00
7438 21 74107 27 74197 75
7400 11 74121 28 74198 1-70
7441 60 74122 50 74199 1-70
7442 55 74123 55 74200 3-90
7443 55 74125 50
7448 60 74126 50
7445 75 74141 68
7446 85 74145 75
7447 73 74150 75
7448 80 74151 60
7450 12 74153 7
LOW POWER TTL
74100 £0-16 745 €016 75190 £0-93
74102 16 74155 18 7409t 80
73103 16 a7t 18 74193 89
74004 18 74172 27 74095 89
73106 8 7473 38 7498 1-53
73t 0 16 24174 38 730164 1-53
73120 16 7078 34 740165  1-53
74130 16 74185 85
73142 89 74186 38
HIGH SPEED TTL
74H00 £0-16 74H21 £0-16 74H55 £0-20
74101 16 74H22 18 74H60 21
74H04 16 74H30 AL} 74H61 n
74H08 16 74H30 16 74H62 20
74H10 16 74H50 1% 74H73 32
74H1 16 74H52 18
74H20 16 74H53 20
8000 SERIES
8091 £0-33 82114 £0-93 88 £0-38
8092 kk} 8220 93 8812 60
8095 76 8230 1-42 8822 1-42
L1¥i 49 8520 n 8830 1-42
8123 88 8551 9 8831 1-42
8130 1-20 8552 1-37 8836 7
8200 1-42 8554 1-37 8880 73
8210 1-92 8810 44
9000 SERIES
9002 £0-21 9309 £0-49 960t  £0-54
9301 63 9312 49 9602 49
CMOS
73C00 £0-21 74C75 £0-63 74C162 £1-78
74C02 30 74C76 9 74C163 1-78
74C04 a1 73C107 82 74C164 1-92
74C08 H 74C151 1-59 74C173 1-59
74C10 36 74C154 1-92 74C195 1-65
74C20 3% 74C157 1-20 80C95 82
74C42 118 74C10 1-78 80C97 82
73C73 85 74C161 1-78
4000A £ 18 40134 £ 32 4025A £18
4001A 8 40144 106 4027A 42
40024 18 3015A 106 4028A 70
4006A 9% HWibA 0 4030A 32
4007 A 19 $017A 85 $035A 90
4008A 1-27 40204 1-06 40424 1-05
J009A 41 $021A 9% 40494 42
4010A 38 4022A 78 4050A 42
J011A 19 4023A 18 4066A 63
40712A 18 40244 63 J068A n
0694 £ 3 4073A 28 4082A 25
H071A " 40754 28 45284 1-14
3072A 25 4078A 28 45854 1-49

4081A 19

Y2 PRICE SALE

7425 £-11 7473 £-13 741 £-14
7430 6 7475 21 74123 28
7441 30 7483 35 74151 30
7442 13 74% 20 74153 36
7446 43 7495 25 74180 40
7447 37 74% 28 74193 43
7448 40 74107 14

8038 FUNCTION GENERATOR
Voltage controlled oscillator sine,
square, triangular output 16 pin DIP with
data £2-50
7001 CLOCK CHtP
46 digit, 12-24 hr. alarm, timer & date

APRIL SPECIALS

MV5020  Jumbo green -15
XC209-R 125" red LED -10
1100 Red LED -08
vt Red LED -08

DVM CHIP 4'% DIGIT

MM 5330 — P channel device provides
all logic for 4% digit volt meter. 16 pin
DIP with data £8

UV ERASABLE PROM

1702A — 2048 bit static PROM 2568
elect programmable & erasable TTL/DTL
comp. 24 pin DIP £8

POCKET CALCULATOR KIT

5 function plus constant —
addressable memory with
individual recall — 8 digit
dhplay plus overtlow

battery wver — uses standard
of rechargeable batteries — all

10% Off on orders over £10 | SHIPMENT MADE VIA AIR-POSTAGE PAID—3 DAYS FROM RECEIPT OF ORDER 1
15% Off on orders over £50
20% Otf on orders over £100

CLOCK CHIPS WITH LED's

CT7001 46 digit, 12-24 hour clock
with alarm, limer & date circuits
plus 4 MAN 66 6" LED display
above items plus 2 MAN 1for date

MM5314 clock chip 12-24 hour 4-6 digits

6 MAN § green 7 SEG LED 27"
6 MAN 7 red 7 SEG LED .27"

6 MAN 8 yellow 7 SEG LED .27"

Plus choice of

6 DIGIT LED CLOCK KIT

INCLUDES:

MM314 clock circuil

6 FND70 LED displays (.250"
segment)

All necessary transisiors, resistors &

capacitors

1double sided PC board accommodales

£-95
£9-50

£3-80

red 7

circuits with data £4-00 necevtary parts In ready to LED's & clock circuitry
MV5020 LED smemblelocmis Taytnrtiocy Schematic & instructions
Jumbo red dome 10p inctuded Does not include (2V-300 ma
CALC. KIT WITH BATTERIES £10 (ranstormer, switches & case
' £6-50
NEw ITEMs Data included with order on request.
Add 20p ea. if item is priced below 50p
T LOW POWER ea. Add 40p ea. if ilem is not ordered.
70132 £50  SCHOTTKY METAL FILM RESISTORS
74H101 35 1% % WATT
74H102 35 7eLse0 £23 QTY * PRICE  PRICE PRICE
o o Tase 0 EACH  MINIMUM 10 MINIMUM 160
740504 2 PER VALUE  PER VALUE
LaH106 % ausos 25 o0 L2
74H108 g
“ 0 qusw o 10-100 €08 LINEAR CIRCUITS
SCHOTTKY 740520 7 100-1000 % £-05
74500 2 74Ks32 25 1000- [
74502 30 74540 30 100 Pos V Reg (super 723) TO-5 £43
74503 7 74842 80 RESISTANCE (OHMS) 301 HiPerl Op Amp mDIP TO-5 10
ol % 791574 w 26 715 182 887 118K 02K 302 volt follower TO-5 3
e W 7ats % 237 787 187 115K 13.0K 453K 4 NegV Reg TO-5 o
T 23 74893 % 255 845 191 15K 15.0K 48.7K 05 Pos V Reg TO-5 52
74520 23 741895 1-20 309 105 205 249K 18.2K 54.9K 307 Op AMP (super 741) mDIP TO-5 38
74522 23 ;:g:g: . ;: 348 110 232 357K 19.1K 60.4K o :\‘f"': Pur Op Amp mDIP Tos w
74532 35 - regulator TO-
74574 23 TSI 130 S0 B 2B GRS TS G 310V Follower Op Amp mDIP 65
745197 120 453 137 499 549K 22.6K 69.8K 311 Hiperl V Comp mDIP TO-5 8
LINEARS 511 147 604  6.04K 249K 84.5K 319 Hi Speed Dual Comp DIP n
546 AM radio receiver 61.9 158 715 7.15K 28.0K 320 Neg Reg 5.2, 12, TO-) 4
subst. DIP -39 649 178 806 8.25K 37.4K 322 Precision Timer DIP 0
733 Difl. video AMPL 324 Quad Op Amp DIP 107
10-5 -55 339 Quad Comparator DIP 92
5556/ TANATLUM CAPACITORS 340K Pos Vreg (5V, 6V, BV, 12V,
MC1456  Int. compensated SOLID-DIPPED +20% 15V, 18V, 24v) TO-3 1-20
Op Amp mDIP 79 Amid 35V 12p  68mid 6V 15p 3407 Pos V reg (SV. 6V, BV, 12V,
7525 Dual core mem. sense Jimid 3V 12p 6.8 mid SOV 18p 15V, 18V, 24V) YO-220 1-07
AMPL DIP 59 Tmid 3V 12p  10mid 25V 18p 372 AF-IF Strip detector DIP 4
MC1310  FM stereo demodulator 22mid 20V 12p 15 mid 10V 18p 373 AM/FM/SSB Strip DIP 30
DIP 115 22mid 35V 12p 33 mid 10V 20p 37 Pos V Reg mDIP 3
CA3046  Transistor array 47 mid 16V 15, 4 mid 6V 2 380 2w Audio Amp DIP 81
; P
14 pin DIP -50 380-8 6w Audio Amp mDIP 69
T 381 Lo Noise Dual preamp DIP 9%
o e 382 Lo Noise Dual preamp DIP 98
550  Prec V Reg DIP 54
MVI0B  Red TO 18 0-14 B tposy 5
My 50 B Ariallcads 8 ; 55%A  Dual 555 Timer DIP 89
MV5020  Jumbo Vis. Red 10 25 bit RAM MOS %
(Red Dome) 0 1103 1024 bit RAM MOS 2712 560 Phase Locked Loop DIP 1-54
i 3 it stati 562 Phase Locked Loop DIP 1-94
Jumbo Vis. Red 21022 1024 bit static RAM 2-00
. i q 565  Phase Locked Loop DIP TO-5  1-20
(Clear Dome) 18 5260 1024 bit RAM 1-20
" q o 566 Function Gen mDIP TO-5 1-20
ME4 Infra red difl. dome it 5261 1024 bit RAM 1-20
et 5262 2048 bit RAM 200 567  Tone Decoder mDIP 120
MANT  Red 7 seg. .270 1-38 ] 7 e ey =
. 7483 64 bit ROM TTL T 09 Operational AMP TO-5 or DIP
MAN2  Red alpha num .32 272 g e o
MAND  Red7 seg 127" 852 Programmable ROM 212 10 ispeedivaliiCompiDIF
aipd - 79200 256 bit RAM tyi-state S 711 Dual Difference Compar DIP “
B P! m A 723 V Reg DIP 38
MAN4  Red 7 seg. .190" 1-18 2602 1024-bit static RAM,
e 7 seg. . . Nechannel 739 Dual Hi Peri Op Amp DIP 65
MANS C{_te.n 7 seg. 270 1-62 DTL/TIL compatible 2 741 Comp Op Amp mDIP TO-5 25
MAN6 6" high solid seg. 3-8 F93410 256 bit RAM 1-50 747 741 Dual Op Amp DIP or TO-5 44
MAN7  Red 7 seg. 270" 28 748 Freq Adj 741 mDiP 7
MANS  Vellow 7 seg. .270° 217 1304 FM Mulps Stereo Demod DIP 65
MANGS 6" high spaced seg. 255 1307 FM Mulpx Stereo Demod DIP 45
MCT2 Oplo-iso transislor 38 arnafiremnn 1458 Dual Comp Op Amp mDIP 8
CLOCK CHIPS 1800 Stereo multiplexer DIP 1-50
. LH2111 Dual LM 211 ¥ Comp DIP 1-07
5001 12 DIG 4 funct fix dec £1-46 ] e B
MULTIPLE DISPLAYS 5002 Same as 5001 exc I e e
biry power 1-95
NSN33 3 digit .12" red led 12 pin £-90 5005 12 DIG 4 fucl w/mem 242 8038 :ﬂ:‘c’:::’g’t:‘l; DI;W 2::2
fits 1C skt. MM5725 8 DIG 3 funct chain & dec  1-10 8864 b ath Drve
HP45062 5 digit .11 led magn. lens 1-80 MM5736 18 pin 6 DIG 4 funct 2-32 75150 Dual Line Driver DIP 1510
7405« th B 75451  Dual Perepheral Driver mDIP 21
om. ca MMS738 8 DIG 5 lunct K & mem 2-42 C 1
HPS082 4 digit .11 LED magn. 75452 Dual Peripheral Driver mD1P n
8 1 MM5739 9 DIG 4 funct (biry sur) 292 g
7414 lens comm. cath. 1-70 MMS311 28 pin 8CD 6 dig mux 242 75453 (351) Dual Periph Driver mDIP 21
SP-425-09 9 digit .25” neon direct MM5312 24 pin 1 pps BCD 75491 Quad Seq Driver for LED DIP S0
interface with MOS/LSI, 4 dig mux 1-94 Hex Digil driver DIP
180 VDC, 7 seg. 9% MM5313 28 pin 1 pps BCD
6 dig mux 242
MMS314 24 pin 6 dig mux 242 MISC. DEVICES
MM5316 40 pin alarm 4 dig 242 2513 64 x 8 x 5 character

SHIFT REGISTERS

MM5013 1024 bit accum. dynamic
mDIP
MM5016  500/512 bit dynamic mDIP

$L5-4025 QUAD 25 bil

£1-20
1-10
95

DTL

930 0 937 10 919
932 0 94 0 962
936 10 9% 1 %3

generalor

Satisfaction guaranteed. Send bank cheque with order. If international money order is
used, send receipt with order. The above prices do not i=clude any taxes leviable by a

purchaser’s country of residence. Minimum order £2-50.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708/ MONTEREY, CA. 93940 USA
PHONE (408) 659-3171

SR The above prices do not Inciude any taxes leviabie by a
L]
purcheser's country of residence

Practical Electronics

April 1976



Sometimes | order my bits and pieces from Home
Radio Components by post, but often | pop in to their
Mitcham shop and buy over the counter. Over the years
I've got quite pally with their Managing Director (nice
bloke he is too) and the other day we got chatting
about the mechanics of producing their catalogue. | was
amazed at the amount of work that has gone into it. In
fact, you could say that it has taken 20 years to produce,
because the present 240-page edition de luxe has
gradually evolved. from the duplicated effort they
turned out in 1956.

The Managing Director says that all through the years
he has worked '‘up to a standard; not down to a price’
in producing the catalogue. That principle is evident in
every aspect of the catalogue—the illustrations, the
indexing, the layout, the method of listing, the quality
of printing and so on. It's not surprising that today it is
in use all round the world, and is recognised as the
finest components catalogue money can buy. Talking of
money, the catalogue costs £1-30 (85p plus 45p post
and packing) but every copy contains 14 vouchers, each
worth 5p against orders, so there's 70p you soon get
back. So the catalogue is quite inexpensive after all!
And when you consider the time, care and effort that has
gone into it to make it the superb production it is, it's
almost a give-away! Talking of ''give-aways'' Home

Today’s finest Components
Catalogue 89 pius 45p FREkie

POST THIS COUPON

withcheque orPO.for £130 i

The price ot £1-30 apnlies only to customers in the U.K. and to
BFPQO Addresses
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e ——————————

Please write your Name and Address in block capitals

ADDRESS .. ... ..

HOME RADIO
234-240 London Road. Mitcham. Surrey CR4 3HD

HOME RADIO (Components) LTD.. Dept. PE. 234-240 London Road. Mitcham, CR4 3HD Phone (°-6<8 8422

Radio Components do literally give you a new updated
catalogue free when you have been a credit account
customer for one year. Full details about the many
advantages of having a credit account are given in the
catalogue.

Just fill in the coupon below and send it with your
cheque or postal order for £1-30. You won't regret it.
I can assure you of that because the Managing Director
told me that as far as he knew not one of the thousands
of electronic enthusiasts who had invested in their
catalogue had regretted it. Their only regret was that
they didn't know about it sooner!

(Components) LTD., Dept. PE

Regd. No.
912966. London
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ORDER IN THE RANKS

DEPENDABIL[TY has become a well recognised quality where

electronic equipment is concerned. Much of the relia-

* bility commonly expected or taken for granted is of course
due to certain inherent characteristics of solid state devices;
allied to this feature is the closely controlled manufacturing
processes which ensure quality of performance to tight speci-
fications.

The essential and important role of electronic equipment
in industry and in defence has laid particular stress upon the
quality of components. It was in recognition of such strin-
gent requirements that BS9000 was drawn up by the British
Standards Institution in [1967. A significant point has now
been reached in the career of BS9000 with the making of
this document’s requirements mandatory in all military equip-
ment sponsored by the Ministry of Defence. The national
and international implications of this move are referred to:
in the news item in this issue.

Military equipment and industrial capital equipment may
all seem very far from consumer products and the piece parts
used by home constrictors. Yet the widespread adoption of
BS9000 by component manufacturers catering for the néeds
of the first two categories is bound to have repercussions
throughout the entire industry. Certainly many more com-
ponents emerging (fortuitously though it may be) onto the
amateur market will be of unquestionable quality or standard
because of their aristocratic origin. More humble applications
will not deprive them of these high qualities. As the piece
parts generally available for the amateur include an increas-
ing proportion of the “top spec” devices, the performance
and general excellence of home constructed equipment will be
capable of further improvement.

In addition to ensuring quality control, the purpose of
BS9000 backing by MoD is to introduce as much standardis-
ation among components as is possible, in the interests of
economy and efficiency. Standardisation is obviously a good
thing. It is especially desirable in the electronics industry
where new components are being developed at a startling
rate, with identical or very similar devices often launched
independently by different manufacturers. But it is probably
too much to expect any serious reduction in the great abun-
dance of type numbers in circulation. Individual manufac-
turers are jealous of their proprietory rights and will wish
to preserve their identity for commercial purposes through
their own house type numbers, though qualifying com-
ponents will have a common identity via the relevant BS9000
number.

Arising from the action of the Ministry of Defence it can
at least be hoped that a pattern has been marked out which
will help eliminate some of the clutter of type numbers in the
future. Any move in this direction can only be warmly
welcomed by the component user. The “numbers game” is
little fun to the uninitiated amateur. To the commercial
dealer or user it must be a more serious hinderance—time
consuming and a charge on efficiency.

, F.E.B.
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' R.W. Coles
- & B. Culien

LoGIC probe can be a very useful instrument

for finding one's way around a logic circuit,
particularly when de-bugging is in progress. During
the past few years the writer has had the opportu-
nity to try out a number of different designs. ranging
from the glossy (and expensive) commercial variety,
to those made to serve an immediate need. This
experience left him with strongly held views on just
what combination of features would make the most
accurate and easy to use logic probe for general
use.

You can see right away that Digi-Probe is different
to its predecessors becuuse it sports a seven-segment
l.e.d. as a read-out device to give a logic state indica-
tor which it is just about impossible to mis-interpret!

288

The detection circuitry recognises three input condi-
tions as defined by the TTL data sheets and displays
an unambiguous 0 for input voltages between 0 and
+0-8V, a | for input voltages between +2:4V and
+5V, and an F for the disallowed conditions of an
open circuit or an input voltage between +0-8V
and 2-4V.

In addition to these steady state logic outputs,
Digi-Probe is designed to give a positive indication
when a gate output is switching at high speed. Digi-
Probe does not give an ambiguous blur as all logic
states are detected in quick succession, as, for
example, could occur on connection to the output
of 4 high speed counter, in fact all the display seg-
ments turn off and the decimal point is pulsed for
30ms. This pulse detection capability means that even
isolated, short pulses are stretched and made visible.

POWER SUPPLY

Digi“Probe is designed to be powered by the 5V
supply of the unit under test, and to ensure that the
switching of the l.e.d. segments does not inadver-
tently introduce noise onto the V. line to which it
is connected, a novel l.e.d. drive system is employed
which makes the power drain substantially constant
regardless of what is displayed. Incidentally, it is
not absolutely essential to power the probe from the
Ve line of the unit under test, a separate supply
can be used, providing of course that the two systems
share a common earth line.

LIGHT LOAD

The input circuitry is designed so as to load
the gate under test as little as possible and in fact
a current of less than 500xA is drawn in both the
logic one and the logic zero states. making opera-
tion possible even with low power t.t.l. circuits. This
low current drain is gained at the expense of high
frequency response however. and difficulty with
triggering the decimal point may ocur at very high
pulse repetition frequencies. This was considered to
be a better compromise than an excessive loading
on the circuit under test as can occur with many
other designs.

CIRCUIT OPERATION

The circuit blocks which make up Digi-Probe are
shown in Fig. . The output of the logic “one”
detector gives u logic “one” out when the input is
between about 2-4V to 5V. The logic “zero™ detector
gives a “one” out when the input is between OV and
about +0-8V. For uny other possible input voltage
both detectors give a logic zero out. The output of
the logic “zero™ detector drives a transition detector,
in fact a monostable. which will give a fixed length
output pulse whenever the logic “zero” detector out-
put goes to a logic one.

From the detector circuits. then. there are four
ogic outputs which have been labelled: x for the
logic “zero” detector output, y for the logic “one”
detector output, Q and Q for the transition mono-
stable outputs. These four logic signals are used as an
input to the decoder block which produces the
correct le.d. segment drive signals for each unique
combination of input signals, so that an appropriate
display will result.
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I Z_F—J
HO

o E"BE LOGIC "ONE’
DETECTOR
LOGIC ‘ZERO'
DETECTOR
Table 1
LOGIC  QUTPUTS
INPUT
VOLTAGE DISPLAY
/ x y Q a
+2:4 TO 45V 0 1 0 1 ,'
+0-8 TO +24V [\ 0 0 1 "—
0 T040-8V 1 0 [\ 1 ,'—"
T\ TRANSITION | T K NO SEGMENTS ON
. BmS 30mS DP ON °
0 o) ‘0’ FOR 30ms

The operation of the block diagram can be best
understood by reference to Table | which sum-
marises the action of the circuit for various input
conditions. Notice that there are redundant com-
binations of the three basic logic signals x, y and
Q, because only four combinations can occur in
practice whereas a three bit code is capable of defin-
ing up to eight unique conditions in theory. These
redundancies can be used to simplfy the decoding
circuitry.

DETAILED CIRCUIT OPERATION

The detailed circuit description splits logically into
two parts, i.e. the deteotor circuits and decoder
circuits, but it is important to note that although
the circuitry is built on two separate circuit boards,
the division of the circuit hardware does not con-
form to the logical “split” suggested by the circuit
diagrams.

DETECTOR CIRCUITS

The input to the detector circuit comes via a
“needle” probe which is connected to what are.
basically, two discrete component DTL logic gates.
The classic circuit of a DTL gate is.shown in Fig. 2.
and many readers will recognise this configuration
instantly as the most important predecessor of TTL.

Vcco

OUTPUT
O

Fig. 2. A typical bTL gate arrangement
4
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Fig. 1. Block diagram of the Digi-

probe

" COMPONENTS . . .

Resistors

R1, R2 4.7kQ
R3, R4 12kQ2
R5 4.7kQ
R6, R7 2:2kQ
R8 4.7kQ
R9, R10 330Q
R11 100Q2
R12, R13, R14 47Q

R15 150Q
R16, R17 47Q

R18 33002
R19 3.9kQ

Al resistors §W 5% carbon

Capacitors
C1 30uF 10V elect.
C2 22uF 15V elect.

Transistors
TR1 BC107 or similar silicon npn
TR2 BC212 or similar silicon pnp
TR3 BC107 or similar silicon npn

Diodes
D1, D2, D3, D4, D5, 1N914 or similar silicon type
D6 BZY88 or similar 3-0V type

Integrated circuits
1C1 SN74121
1C2, IC3 SN7405

Miscellaneous
Display DL704 or similar common cathode l.e.d.
display
0-1in matrix Veroboard, needle for probe, alumi-
nium sheet, crocodile clips

\




45V

+ g —O0

LOGIC "ZERD" DETECTOR ,

LOGIC "ONE" DETECTOR v

[7]

Vec .
10] 22pF|11
5 a

Fig. 3. Logic state and NC.
transition detector .
circuits

In the classic circuit the transistor is held in the
saturated condition (logic 0 out) in the absence of
an input, by the current flow into the base via Rx
and the forward biased D2. To make the gate out-
put go to a logic | condition it is necessary to take
the input to 0 volts so that the transistor base.cur-
rent is diverted through D1 and the transistor is
turned off. The basic circuit can be realised just as
easily with a pnp transistor, providing the supply
polarity and the diodes are reversed, and if required
the switching thresholds of the gate can be varied by
increasing the number of diodes in the D2 position.

As can_be seen from Fig. 3 the input gates of Digi-
Probe are based on the classic circuit, although the
threshold levels have been varied by adding diodes,
in one case a Zener. One of the gates is an npn
type while the other is a pnp version followed by a
straightforward npn inverter.

INPUT CONDITIONS

The easiest input condition to follow is that of
an open circuit, a moments examination will show
that both TRI (npn) and TR2 (pnp) will be “on”
giving a logic 0 out at the collector of TRI, and a
logic 0 at the collector of TR3. These conditions
will be used by the decoder to form an “F" on the
display. If the probe is connected to O volts the
base current of TR1 will be directed through D3
and the collector of TRI1 will rise to a logic 1, but
the output of TR2 and 3 will stay the same as
before. The third test case is with the probe con-
nected to +5V and here it is TR2 which turns off
by virtue of the fact that it is starved of base cur-
rent by the conduction of D4.

'

THRESHOLD LEVELS

The three test cases covered so far are extremes.
but it is necessary for a practical probe to behave
according to Table 1 where logic levels are each
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=
SN7A21

defined by a range of voltages. It was mentioned
earlier that these threshold levels are set by the
diodes, in this case D1, D2, D5 and zero diode D6.
Although the diodes shown gave a very close corre-
spondance with the table in the prototype, a certain
amount of cut-and-try may be necessary to repro-
duce these results exactly if this is considered desir-
able, '

For obvious reasons the possibility of adjusting
the thresholds with a potentiometer was ruled out.
If it is found necessary to trim the threshold voltages
slightly this can be achieved by trying different types
of silicon diodes, or in the case of the logic “I™
detector, by changing the Zener breakdown voltage
slightly, say to 2<7V or 3-3V.

\

Fig. 4. WIRED-OR arrangement used for l.e.d. control
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MONOSTABLE

A 74121 monostable is used as the transition
detector, and in fact it is connected to the collector
of TRI so that it is triggered by a negative going
transition at the probe tip. The monostable is act-
ing as a pulse stretcher because a 1 to O transition
will cause a 30ms pulse to be produced at the Q
outputs. The pulse length is determined by the value
of C2 and the internal 2k} resistor available in the
74121, the relationship being R X C X In 2, i.e. 0:69
RC.

DECODER

The operation of the decoder/driver is very simple
but perhaps a little unusual at first sight. The first
thing to note (Fig. 5) is that no gates, as such, are
used, the logic being performed by the “WIRED-OR”
logic operation using open-collector inverters. The
next point of interest is the fact that the le.d.s are
operated in the normally-on mode, where the output
of a gate function is used to turn the l.e.d. segment
off by diverting its current supply to ground, rather
than turning it on by providing a current path to

+

a Q 7 " 10283~ 7405
A O S ™ sz
1 2
(o] Fig. 5. Display and
5 6 decoder circuitry
Vec
1C2 Rg < 3300
3 . .
1C2
1" 10
Vee
1C2 R10< 3300
[ 8 o
Vee
Ic3 R 1000
: R12
13 12 ) b
} ANL—>
R .
1C3 wn ¢
1 10 539 .
Ve wn
1C3 sk IC3
1I *2 [ >ge
3 4 Vec R16
e
12 153}51 70
1C3 3 2 R17
A2l . .
Yec S
1c3 Ri8<C 3300
\ SDSS D POINT
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Vee

> A

A— b IS THE SAME AS
1 . 1
Y% 205 B 7, 7402

\

g 0
1
% 705

Fig. 6. Two 7405 open collector invertors used to
simulate a 7402 two-input NOR gate

ground. Driving an le.d. in this way ensures that
large current fluctuations do not occur when the seg-
ments switch on or off, the price, if you can call it
that, is that current drain remains continuously high.
The advantages of this approach were mentioned
earlier.

- WIRED-OR

The operation of the “WIRED-OR” logic is best
understood with reference to Fig. 6 where two 7405
inverters are shown to be logically identical to a
7402 two-input NOR gate. Although the logic is the
same, the 7405 approach has a couple of advantages
for this particular application:

1. Flexibility—the logic required consists of two

three-input NOR gates, two two-input NOR gates

and two inverters. The 7405 inverters can be con-
nected to form any combination required.

2. Open collector outputs—

A standard TTL totem pole output is not suitable

for driving l.e.d. segments in the way necessary for

Digi-Probe.

LED DRIVERS

The detailed led. driving circuit is shown in
Fig. 4. R is a current limiting resistor required to
set the operating point of the le.d. to about 10mA,
and it can be seen that with both 7405 outputs in
the logic 1, or non-conduocting condition, the le.d.
will be lit. If either of the 7405 outputs goes to the

logic 0, or conducting, state the l.e.d. will be starved
of current and will turn off.

CURRENT SHARING

Several of the l.e.d. segments are driven in parallel.
and in these cases it is not sufficient to simply reduce
the value of R and hope that the current will divide
equally between the segments because there are often
small differences between the forward voltages of
otherwise similar diodes. Smull variations of V; will
cause large variations in the current, and hence
brightness, and are overcome in Digi-Probe by the
individual 47¢) segment resistors which can be seen
in Fig. 5. This arrangement works very well in
practice.

CONSTRUCTION

The electronic components are arranged on two
small pieces of 0-lin matrix Veroboard which lay
one above the other in the case separated: by a piece
of acrylic sheet as an insulating spacer. No par-
ticular problems should be encountered with wiring
up the circuit boards but when it comes to inter-
board and l.e.d. connections, fine flexible wire should
be used to prevent fatigue fractures at the soldered
joints, In the prototype the l.e.d. was mounted in
a 14 pin d.il. socket and this is certainly recom-
mended although not of course essential.

CASE

The case was cut and bent from 22 sw.g.
aluminium sheet resulting in"a neat and lightweight
probe which is very handy to use. A couple of coats
of aerosol cellulose paint were applied to the finished
probe, and this adhered very well to the aluminium
40 give'a smart and durable appearance.

The nose of the probe was shaped from a piece
of plastic scrap and cemented in place with contact
adhesive. The probe itself was made from a large
sewing needle—the type without a sharp point called
a bodkin. It proved a simple matter to solder to the
end of this probe. The lLe.d. socket is cemented. with
Araldite. to a small aluminium plate which is then
bolted to ithe case.

PROBE
RS RIOL Yleq Ri8 ?mbrm goz L ?R:sﬁ : TR2
; i < s
W&mz;‘%é‘w (1 TRY i"z ?ns b 605 Rsﬁci W »
f|l g el d : . R7&
DL 704
cooo o S B ERA IR i -
a| b com.den < h ItA “%.; q
paint &: 1¢4 .W ] 152: I: 164 I
] ety Hipeee e
? 4 ’1 1 .
. e -

Fig. 7. Veroboard details and interwiring between the two boards of the Digi-probe
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HE unit described here has been designed to ful-

fil the need for a more acurate synthesis of the
amplitude envelope of musical instruments. particu-
larly stringed, when used in conjunction with a
music synthesiser and a keyboard.

The circuit achieves this in a very simple manner
and the use of linear integrated circuits makes con-
struction easy and keeps the cost low. In fact, this
unit costs little more to build than a standard
envelope shaper

PRINCIPLE OF OPERATION

Most envelope shapers have two variables: attack
time and decay time. as shown in Fig. la. Fig. Ib,
however.. shows that stringed instruments in par-
ticular have a much more complex amplitude
envelope. Fig. lc shows that a more accurate syn-
thesis is obtained by splitting the decay slope of
Fig. la into two parts and introducing a sustain
level, the duration of which is governed by the
point at which the effective key is released. Four
variables are thus required : Attack time. Decay time,
Sustain level and Release time (release time being
the second half of the decay slope). Hence the abbre-
viation A.D.S.R.

AMPLITUDE
DECAY —-

AT TACK [ DECAY ISUSTAINRELEASE]

THE CIRCUIT

The complete circuit diagram of the envelope
shaper is shown in Fig. 2. When the keyboard con-
tacts are closed by the depression of a key, the
positive-going voltage is differentiated by Ci and
applied to the base of TR2 which along with TRI
forms a bistable.

TR is turned off and its positive-going collector
voltage causes C2 to charge via D6, R13 and VR2
(AT1ACK) until the voltage set at the potential divider.
R16/R17 is reached—in this case, about five volts.

At this point. the output of the comparator, ICI
will go very rupidly positive, causing the bistable to
reset via C3. when TR again conducts.

AMPLITUDES
ATTACK- — DECAY ——

~ SUSTAIN—
RELEASE|
o1

TIME

Fig. 1.

TIME TIME

Amplitude envelopes of (a) a standard envelope shaper,

(b) a typical stringed instrument and (c) an A.S.D.R. envelope shaper
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AUDIO QUTPUT

ATTACK
i
Oy 67 b VR2
92 [ Qi1
- 9 b R17 9 P Ry
ENVELOPE o9 DECAY
0UT ——f& R16
+15V —Lg e B . ]\B:
rel > VR3
-15V ——t R7 oeH: :
. R3 : Rt
3 RS R9 : SUSTAIN
TR2 RL ﬁ"
D1 D3¢ 2 R20 -
b
g 1o B é R23 i
5 R2 Ri0 | g
02 b 9
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[J— e b
03 — RELEASE
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TRIGGER
IN ——te % i
(+15v) e

Fig. 3. Layout of the components on the Veroboard
panel showing the cuts in the copper strips

Since there is no potential to charge C2, it dis-
charges to the potential set at the wiper of VR4
(SUSTAIN). While this sequence is in progress, TR3
is biased on by the positive voltage from the key-
board contacts via R8 and will remain so until the
key is released, when TR3 switches off, switching
TR4 on. C2 is then discharged completely via D7
and VRI (RELEASE), completing the A.D.S.R.
sequence,

Diode D8 ensures that the full attack period is
completed even if the key is released during attack.
It does this by holding TR4 off while the bistable is
“set”, i.e. during attack.

The voltage -on the positive plate of C2 is followed
and buffered by IC2 to give 0 to 5 volts positive at
the d.c. envelope output. This voltage is fed to TRS
which drives the voltage-controlled attenuator, IC3.

Because of the possible gain spread of TRS, the
value of R19 and/or RI8 may need adjusting so
that the voltage at pin 2 of IC3 varies between 3-5
volts and 5'6 volts as measured with a high impe-
dance voltmeter. This will give an attenuation range
of 65dB, which was found to be adequate in the
prototype. This range could be increased to about
80dB by increasing the value of R22 to 33kQ -but
propagation delay might then be experienced due to
the time taken to charge C2 to a voltage where the
note has reached an amplitude that is audible.

CONSTRUCTION

The prototype was constructed on a small piece of
0-lin Veroboard prepared as shown in Fig. 3. Minia-
ture resistors were used to make the unit neat and
- compact, but if standard resistors are used, R2 and
Ré6 should be mounted vertically. Diode and capa-
citor orientation should be checked with Fig. 3.

The leads of TRI1, 2 and 4 span a distance of half
an inch or so and it should be checked that they
do not short to the cases of the transistors. IC1 and
2 were soldered directly into the board since i.c.
sockets ‘were considered an..unnecessary expense
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using today’s/robust integrated circuits and a little
care. The two longest pins of IC3 should be bent
halfway along their length 10 degrees to the left,
as viewed from their respective ends., This will ease
insertion into the board. Thin insulated wire should
be used for the nine inter-track links.

The four potentiometers are connected to the
board by five wires which could be quite long
allowing the circuit board to be located remote from
the control panel if necessary. R14, D8 and D9 are
mounted on these potentiometers.

USING THE CIRCUIT

The trigger input should be connected to one of
the keyboard busbars so that when any key is
depressed, 15 volts will be applied.

The audio input need not be screened unless
spikes are found to be induced, when it can be
screened to the OV line. The input voltage should
not exceed 500mV r.m.s. if distortion is to be
avoided. The maximum gain of the electronic
attenuator is 13dB: hence the output voltage could
reach 2:2V r.m.s.

The d.c. envelope output could be used to control
a voltage-controlled filter or even another voltage-
controlled attenuator to provide a separate channel
for stereo effects.

It will be found by experimentation the settings
of the controls required to give an accurate syn-
thesis of a particular instrument, but as a guide
strings, for example, have a very rapid attack fol-
lowed by a fairly long decay and a low sustain
level. The release time varies from instrument to
instrument. For example, it will be short for a piano
but long for a guitar. '

Speciaj effects can also be generated, An example
of this is given by adjusting all controls to minimum.
The resultant sound will be a short “pop™ of the note
every time a key is depressed. If the DEcay control

is advanced slightly, the “pop” will become a
“blip”. >
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HELIOS 2

The- second German spacecraft
Hetios 2 for solar studies was suc-
* cessfully launched on January I5.

This was nearly one month later.

than originally proposed due to
problems at the launch site.

There was a limit to the .time of
the launch since the deep space

network which is needed to monitor .

this mission will be fully occupied
with the Viking mission to Mars
later on. The final date would have
been February 7. All is now well
and the required coverage can be
made.

Both structurally and operation-
ally Hetios 2 is similar to Helios 1.
carrying similar experiments. Helios
I was launched at the time of mini-
mum solar activity. But since
Heios 2 was launched at the be-
ginning of the high solar activity
period it should have added advan-
tages. It will therefore be of great
value for collecting data as the Sun
reaches its peak of high activity.
Thus it will be possible to have a
continuous record of the Solar
events, which added to the Skviah
data will bring a new viewpoint
to the studies.

The flight trajectory will bring
the spacecraft rather nearer to the
Sun than for Helios 1. Tt will, in
fact, have a perihelion point with
reference to the Sun of about 30
million miles. In spite of the closer
approach it was not necessary to
make more stringent thermal pro-

tection than for Helios 1. whose
performance was  well  within
requirements.

The mission is expected to last
18 months and will form an agreed
part of the American-German co-
operation for the examination of
space within  Mercury's  orbit.
Though the mission for Helios |/
was for the period of 18 months, it
still continues to be operational.
Hetios 2 will no doubt follow the
same pattern, continuously adding
to the value of the mission.

Spacecraft Helios 2 was also built
by the consortium of Messer-
schmitt-Bolkow-Blohm for the
Federal Ministry of Research and
Technology.

THE MOON

In the dust collected by Apollo
16 there were 400 metallic obiects
in a cluster. These have been found
to contain 925 per cent iron, 625
per cent nickel, which agrees with
the general composition of iron
meteorites. :

THE SUN

A new dimension has been added
to the Sun. It now seems that it
pulsates at a regular rate of some

2 hours 40 minutes. This is an ex-
cmng confirmation of suggestions
made by Dr Henry Hill of Santa

SI'AII[WI\IIIII

BY FRANK W. HYDE

Catalina laboratory for Experimen-
tal  Relativity by  Astrometry,
Arizona.

Resulting from more than 10
vears’ work. his suggestions for a
“shivering period” of about 50
minutes. thought to be of seismic
origin, led two independent teams
of observers to investigate this
phenamena. The two teams. one
Russian with A. B. Severny. V. A.
Kotov and T. T. Tsap of the
Crimean Astrophysical Observatory
and the other consisting of }. R.
Brookes. G. R. Isaak and H. B. van
der Raav at the University of
Birmingham. :

The two teams were workmg on
entirely independent experiments.
The Russian team Wwere using a
solar magnetograph. This instru-
ment is employed to record the
magnetic field of the Sun by
the Zeeman effect (splitting of the
spectral lines) but modified in this
particular experiment to measure
the velocities in line of sight by
doppler shift.

It was found that the Sun was

pulsing in a regular period of
2 hours and 40 minutes. It was
calculated that the amplitude of

these oscillations was about 10 kilo-
~metres. This was based on more
than a (00 hours of observation
time during 1974 and early 1975.

- The Birmingham team had set up
an experiment to compare the
Fraunhofer lines of absorption for
sodium and potassium in the Sun
with those generated in the labora-
tory to detect any possible doppler
shift. Their apparatus was set up on
the Pic du Midi mountain top in the
Pyrenees.

The primary object of the Birm-
mgham experiment was to deter-
mine gravitational shift in the red
region of the spectrum. In making
their assessment and given that

the effects of solar rotation and the
differences of motion between the
Earth and the Sun were accounted
for, the final residual was within
one second of the Russian result.

TARGET SATURN

The second spacecraft on its way
to Saturn has successfully com-
pleted the mid course adjustments
and is now on target for the ringed
planet. Pioneer 11, the second of
the successful reconnaissance
vehicles to make a Jupiter fly-past,
is expected to make its rendezvous
with Saturn in 1979,

The correction on this occasion
also added some 67mph to the
speed. This was for the purpose of
giving two optional trajectories at
the time of near approach.

One of these options was to fly
between the inner ring and the
planet itself. The other is that it
might be decided to approach on
an upward path to pass outside the
ring system. The choice no doubt
will depend on what is decided for
Pioneer 10 which precedes it.

There is a fixed aerial on Pioneer
Il and when orienting the course
correction thrusters the aerial had
to be disengaged from the Earth
“lock™. This necessitated a pro-
gramme sequence which took it out
of lock. made the regrientation and
then once more come into lock with
the Earth. At this point the vehicle
was 287 million miles from Earth

and out of communication for
several hours.
This is the first time such a

manceuvre has been carried out
where everything depended on the
pre-planned programme aboard the
craft itself. There will be a number
of new corrections to be made
before the planet is reached. If
problems develop or if the narrow
beam aerial is more than 25 degrees
out of line then failure could result.

If the vehicle continues to func-
tion the first close-up pictures will
be available in about three years’
time. At the moment tests indicate
that the cameras are working
normally.

CHINA

It would seem that China is con-
sidering a manned flight in space.
So far China has launched five un-
manned spacecraft and have given
little data to the media.

Some remarks in a newspaper
relating to the return of spacecraft
to Earth indicates that the manned
possibility is being actively con-
sidered. 1t has been claimed that the
fourth satellite launched was safely
recovered.

Such data that has been released
relating ‘to orbit parameters sug-
gests that the recovered capsule was
a prototype suitable for manned
operation.
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This hobby
brings big
= rewards.

A soldering iron and a screwdriver. If you
know how to use them, or at least know one
end from the other, you know enough to
enrol in our unique home electronics course.

This new style course will enable anyone to
. o have a real understanding of electronics by a
----- sensiy 4 ¥ BV _i modern, practical and visual method. No

.previous knowledge is required, no maths, and
an absolute minimum of theory.

You build, see and learn as, step by step, we
take you through all the fundamentals of
electronics and show you how easily the
subject can be mastered and add a new
dimension not only to your hobby but also to
your earning capacity.

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

2 3

L kT T
D
i

Build an oscilloscope.
As the first stage of your training, -
you actually build your own Cathode T
ray oscilloscope! This is no = -
toy, but a test instrument l {4 mq
that yod will need not only for the T . 93@:;.7“-""'
‘ course's practical experiments, 7 %‘;wﬁ;g

@ 0Ol but also later if you decide to i vrreee
| develop your knowledge and enter the

o
A
2] A Wy

8w . e o

g —
s

_

O 0 O 0O O

Carry out over 40

<> o profession. It remains your property ~ Read, draw and o
© and represents a very large saving understand experiments
over buying a similar piece R . R on basic circuits.
of essential equipment. circuit diagrams. S s o Bt o B

In a short time you will be able to  experiments on a wide variety of
read and draw circuit diagrams, different circuits and turn the
understand the very fundamentals  information gained into a working
of television, radio, computers and knowledge of testing, servicing and
countless other electronic devices  maintaining all types of electronic

and their servicing procedures. equipment, radio, t.v. etc.

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

PLUS
FREE GIFT!

ALL STUDENTS ENROLLING IN = N N S S S5 S S D G S S S S S
OUR COURSES RECEIVE A FREE ' Brochure without obligation to: '
CIRCUIT BOARD ORIGINATING BRITISH NATIONAL RADIO ¢
FROM A COMPUTER AND CON- i & ELECTRONICS SCHOOL, Dept. EL46 . |
TAINING MANY DIFFERENT P.O. Box 156, Jersey, Channel Islands |
COMPONENTS THAT CAN BE | NAME |
USED IN EXPERIMENTS AND |
PROVIDE AN EXCELLENT I ADDRESS ]
EXAMPLE OF CURRENT 1 ) (Block caps please) [
ELECTRONIC PRACTICE T I L L L T I I T T T T T T T T 1T 1T T I r 1 1i'1 11
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FAST SERVIGE

ALL FULL SPEC,
DL707 COM.ANODE &
DL704 COM,CATHODE
0.3" 0-SDP 88p.ea s

747 JUMBO 0,6" CA

DISCO etc STROBE

LEDS red 2P,

209 STYLE OB 0.2" NO CLIP 1lp*
TIL209 or 0,2"RED & CLIP 13p*
GREEN LARGE/SWALL & CLIP 22p*
ORANGE LARGE/SMALL & CLIP 22p*

DIGITAL CLOCKS WM5316 £5°
MM5314 £3.39% MM5311 g5+
AY51224 £3.49* PCB ¢1+*
CAPACITORS

CERAMIC 22pf-0,1uf 50v 5p.
ELECTROLYTIC:10/50/100 uf 10 or
25V 7P, 50V 9p. 2uf/10V 6p.
1000uf 25V 18p,200/500ut 9p.
POTENTIOMETERS LIN/LOG 16p ea
PRESETS 6p. RESISTORS 1 P ea

HEATSINKS T05/18 7p.TO3 15p.
SWITCHES: SPST 19p.DPDT 24p.%

ZENON TUBE £5 ea,

LED DISPLAY £1.75%
3015F 0-9DP €1.25 »

*

ORP12 57p* 2N5777 33p* TEC12 50p%

Lew PRICGS

TRANSISTORS

TELEPHONE 54525

703 RF/IF  26p NC1303 £1.47
709 TO99 22p* MC1310 £2.09
709 DIL 14 2Bp* MC1312 3Q £1.50
710 DIL 14 31p* MC1318 £2,50
723 Regul'r 45p* WC1330 75p
741 DIL 8 20p* MC1339

741 DIL 14 31p* uc1aso/1/2 75p
741 TO99 31p* wMC1466 /9 £3
747 2x741  67p* WMFC4000 i¥ 59p
748 DIL 8  27p* NE536 FETOPA £2*
7805 5V  €1.39* NE540 £1,10%
7812 12V €1.39* NE550 2vR' €1 *
7815 15V  £1,39* NE555. TIMER 41p*
7900 Series €3 * NE556 2x" 84p*
76013 6% AF 75p NES560 PLL €4,00
CA3046 59p NES61 PLL €4.00
CA3048  £2.20 NES62 PLL £4.00
CA3054 £2 NES63 €2,25
ICLBO38B  £2.69* NES65 £2,50
LM300 £1,50* NES66 £1,55
IM301 OPA  4lp* NES67 £2,20
LM304 0-40V €3* SN72741 741 20p+
LM308 Hi Bo 95p* SN76660 IF 75p
LM309K 5V £1.75* SN76611 IF £1
LM372 IF £2,00 TAD10O &IP £2
LM377 2x2% €3 TBAB0O 89p
LM380 60745 89p TBAB10 7WAF 80p
LM381 TBAB20  £1.49_
LM3900 40PA 83p' ZN414 RX  99p

a0 770

FULL SPEC. 5% off 100MIX

PRICE EACH:~ WATCHING 20p*

AC127 & 128 10p%  IF3.BUSH SET 6p* 8,‘;995,?91 GERMANIUM Sp.
AC176 15p*  TIP29 & 30 43p*  1N4001 1A50V & 1N4002 5p*
AC187 & 188 18p* TIP31 & 32 S54p* 1N4004 6p* 1N4D07 9p*
AD149 45p* TIP41 63p* 1N4148 & 1N914 SILICON 4p,
AD161 & 162 33p* TIP42 67DP*  ZENERS BZYBB 400mN 9p.
BC107 8p*  TIP2955 99p* ZENERS 1{¥ 17P.Z1Jnoigecl
BC107B 12p* TIP3055 67p*  BRIDGE RECTIFIER 1A50 18p
BC108 7p* TIS43 UJCT' 26p*  1A400V 25p. 4A100V 45p
BC108B 12p* 2TX107/8/9 llp

BC109 8p* ngsoo &304 20p SCR’s TRIACS
BC109C 12p* 2ZTX500 &504 42p scR' 4 s N
BC147/8/9  9p  2N706 3 708 11p*  aCou 3ot 1a 600V 70ps |
BC157/8/9  12p  2N2646 UJT 38p%  c106p 44400V SCR ONLY 47p*
BC167/8/9  12p  2N2904 & 5 200*  rRIAC SC146D 10A400V ¢1°
BC177/8/9 18p  2N2926broyg 9D rRyac DISCO 16A400V €1,75%
BC182/3/444L10p  2N3053 16p?  DIACS:ST2 20p.BRIOO0  25p
BC212/3/444L12p  2N3054 42p* .

BCY70/1/2  16p* 2N3055 1158 37p* ver

BD131 & 132 39p+ 2N3055 RCA  60p*  g451ng 28+ PACE CUTTER49p*
BFR88 250V 35p  2N3702/3/4/5 8D oppERCLAD 0.1 PITCH VERO
BFY50 14p* 2N3706/7/8/9 8p 24"x5" 32p* 24"x31" 20p*
BFY51 l4pt 2N3710 & 11 8p 33nxs" 37p* 3i"x31" 32p*
BFY52 & 53 14p* 2N3819E PET 12p 17 1,704 P
BSX19/20/21 16p* 2N3820 TFET 40p 3{"x17" PLAIN 0.1"f1.06*
MJ2955 TO3 75p* 2N3B23E FET 16p 41/ "popanBOARD 6x4" €2+
WTE2955 gop* 2N3904/5/6 15p i

MJE3055 64p*  2N4289 mini 31p DALO

wPU131 PUT 49p  2NS457 FET 45p

cmos

NEW MOTOROLA

LOGIC

CD14533 £2.35*

pen ol

DALO ETCH RESIST PEN 69p*

DIN PLUGS AlLL 12p. SOCKETS 9p. op* 7474 27p* FEC ETCH PAK 500gm  89p*

ALICASES: ASS5/AB7 50p ABL3 65p 1ops 7476 27p*  CD4000  15pw  CD4028  73py 6x4"" COPPER BOARD  50p*

TRANSFORMERS ,100mA 89p ea* 7402/3 1lps 7490 a7p* CD4001  16p*  CD4M46  £1 « PCB KIT 3 ITEMS g2+

1A/1A 6/12 orl2/24 €2 each. 7404 13ps 7491 6ops  CD4002 :g;: s A CASSETTE MECHANISM £9 & AS€12
*

NEW AUDIBLE WARNING BLEEPER ¢l ;:gg;gﬂozgp: ;233/93 335: oot 17ps  CD4054 sap* TGS GAS DETECTORS 308etce2e

TRAMPUS FULL SPEC PAKS ALL £I ea 7413 26“;. 7496 68p* cp4013  45p*  CD4055 €1 * D'L h t

PAK A 10 9ED LEDS our choice £1+ 7420/30 12ps 74100 £l cpi018  d5p%  CDA060  90eL Socheis

PAK B 5 741C OP AMP 8 PIN  ¢1* 7440 12pe 74121 26p*  CD4ol7  82p%  CDAO7L  17BY  pop quaprTy NYLON

PAK C 4 2N3055 £1#.D 12 BC109¢1+ 7441 gaps 74123 sBp*  CD4018  82p*  CD40BL  17P%  gneypmg gpry 1op*

PAK E 10 BC182 £1.F 11 2N3704 €1 7447 67ps 74141  6ap*t  CD4022  T7pa' CD4510 €119t L on R ol

PAK G 8 BFY51 £1+.H 9 2N381%etl 7470 25ps 74174 £1+  CD4023  16p*  CD4511 1,907 .

PAK J 9 2N3053 c1.K 40 IN914 ¢1 7472 2ope 74175 95ps  cD4024  63pr  CD4528 c1.10v  SOLDERCON BINS: T

NEW PAK M 4 PLASTIC 3055 90W £1* 7473 26p* L2190 C1I CDL027 g2r COERD | Geonr | 09 CErel i :J

SMALL MAINS SUPPRESSORS (smail chokes,
ideal for radio, HI-FI inputs, etc.) approx. ¢in x
140, 3 for 50p.

PERSPEX TUNER PANELS (for FM Band 2
tuners) marked B88-108 MHz and Channeis 0-70
clear numbers, rest blacked out. smart modern

. mized beg of 10 for 50p.
n fong x &in dla por pack 25p.
T 20p.

Springs.
LF chokes on tin x 2In co
2-6pF, 10mm circular ce u: tnmmar. (for
VHF/UHF work) 3 pin mounting. 5 for 50p.

TO3 transistor insulalor sets, 10 for S0p

PC Bosrd Withdrawal handles. mixed cols.
8 tor 50p

Solder, 20 SWG, 60,40 alioy, approx 8 ydafor 25p.
Muititurn Pots, 10 turn, $in spindle {ex-equip).
following  val al availsbie. 2kohm, Skohm,
400kohm. £1 eac

Lead -uppr-uou (10kohm) for maobile plug
ieads.
1mA Meters 2 In square, plastic fronta (these
have & paper scale stuck over the original marked
0-1mA which is easily peeled off and an Internal
18K resistor which ia easily removed). £1-7%
each or 2 for £3.

R/S Midget 3 pole 4 way, rotary rmtche-
40p sach

SPECIAL OFFER.

Minjature S50ohm Coax. high quality, PTFE
insulation and blue PTFE cover. soiid siver
plated inner, snd ailver piated braid. approx 3m.
overall dismeter {ideal for unit wiring of RF
stages up to 23cms. etc ). 4 metres for 50p.

TRANSISTOR HEATSINKS, to take 2 x TO18
transistors, screw in clamps, block size 1 x ¢
#n. with holes for mounting, 3 for 50p.

B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

MINIATURE 2 PIN PLUGS AND SOCKETS
{fit into #in hole, pins enciosed, with covers for
chassis mounting, or can be used for in-tine
connectors). Bargain pack ot 3plugs + 3acckets
+ covers. 50p.

PROGRAMMERS (magnetic devices). Contain
9 microswitches (sultable for mains operation)
with 9 rotating cams, all Individually adjustable,
tdeal tor switching disco lights, displays, etc.
or Industrial machine programming. (Need
slow motlon motor to drive cams. not suppliad)
9 swilch version £1-50, or 15 awltch version £2.
HEAVY DUTY HEATSINK BLOCKS. undrilled.
base area 2iin x 2in. wilh 6 fins, totel helght
2%In 50p each

9V RELAYS, Continental type 2 pole change
over. 35p

RUBBEN MAGNETS }in square. with mounting
hole, 20 for 30p.

SPERRY I-SEGMENT P.G.D. DISPLAYS, digit
height 0 3in red, el points, 150V to
200V (nominal 180V) operation These are high-
volt Industrlal type and therefare brighter than
normal displays. All brand new. AT THE
BARGAIN PRICE Of 50p PER DIGIT. TYPE 332
(two diglts in one mount) €1 each, TYPE 333
(three digits on one mount) £1-50. (Sorry. no
single digit available.) Date Supplied

BSX20 (VHF Osc Mutt), 3 for 50p.

BC108 {metal can). 4 for 50p.

PBC 108 {plastic BC108). 5 for 50p.

QC200 Translstors, € for 50p.

BSYS5A Transistors, 6 for 50p.

BFY51 Transistors, 4 for 60p.

BCY72 Transistors, 4 tor 50p

PNP audio type TOS Transistors, 12 for 25p.
SF152 (UHF amp mixer). 3 for 50p.

BA121 Varicap Olodes. 4 for 50p. -

HIGH QUALITY SPEAKERS, 83in x Bin'sliipticat,
only 2in deep, inverse magnet, 4 chms, rated up
to 10W, £1.50 each,or 2 for £2-75 (qfy, discount
available). + 25% VAT.

TV PLUGS AND SOCKETS

TV Plus (metal type), 5 for 50p.

TV Sockets (metal type). 4 for 50

TV Line Ci ectors (back-f to—bnck sockets). 4
for 50p. Ple 8dd 25% VAT

Rotary switchea, min. 4 pole 2-way, 2 for 50p.
Telephone Type earpiece insert. 509

1}in polyt chassis

6 tor 30p.

LES Lamps. 24V 1-2W, 10 for 40p.

Mullard Tubular ceramic trimmers. 1-18pF,
6 tor 50p.

1C.’s. some coded. 14 DIL type. unteated,
mixed, 20 for 25p.

Miniature slider switches. 2 pole 2-way.
5 for 50p.

Dept PE, 5SSTATION-ROAD, LITTLEPORT, CAMBS.,CB6 1QE
Telephone: ELY (0353) 860185(2 lines) Tuesday to Saturday

PLUGS & SOCKETS.

BNC Socket (Single-hole mounting type) Ex-
equipment (special offer) 3 for 50p.

BNC Plugs {ex-equipment), 5 for £1.

N-Type Plugs 50 ohm, 80p each. 3 for £1-50.
mounllng 50

. brend new, pnckod with
reducers. 85p or 5 for £3.

$0239 Sockets (PTFE). brand new (4-hoie fixing
type), 50p each or § for £2-25.

25-way ISEP Pilugs and Sockets. 40p set (1 plug
+ Takt)

Piugs and sockets soid seps
Bulgin Round Free Skia. 3
on test squipment, etc.. 25p

Bulgin Fiat 2-pin Flex Connectors non-reversible
40p each

tely at 25p each
. for maina input
h

Moblie Converters. 24V DC input 13-8V at
approx 3-4A DC output. lully stabilised. £3-50
each (ideal for running 12V car radio from 24V
lorry battery)

Pkts. of 2BA Nuta (the self-locking ones with
the nylon insart) 100 for 50p.

We now stock Spiralux Tools for the electronic
enthusisst. Screwdrivers, Nut Spannera, BA and
Metric sizes, pop rivet guns, etc. S.AE for hat

ILF. Cans. §in squars. suitable for rewind. 6
tor 304
Mlnmuve earphones with min. jack plug. 2 for
50p.

Dubllier Electrolytics, S0uF, 450V, 2 for 50p.
DubHier Eiectrolytics. 100uF. 275V, 2 for 50p.
Plessey Electrolytics, 470uF, 63V, 3 for S0p.
TCC Electrolytics, 1000uF, 30V. 3 for 80p.
Plessey Electroiytics. 1000uF. 180V, 4Jp each
(3 for £1).
Dubiller Electrolytics, S000uF, 35V, 50p each
Dubilier Electrolytics, SO00uF. 50V, 80p each
Dubiiler Electrolytics, S000uF. 70V. 85p
ITY Electrolytics. 6800uF, 25V, hugh grade,
terminaia, with mounting clips, eac!
Plesasy Electrolytica. 10.000uF at 63V, 75p sach
Plaluy Cathodray C p-cnou o—o Apf at12 5kv
DC. Screw termin £1-50 o
PLEASE ADD 25% VAT T ALL CAPACITORS

A LARGE RANGE OF CAPACITORS AVAILABLE
AT BAAGAIN PRICES, S.A.E. FOR LIST

PLEASE ADD 8% VAT UNLESS OTHER

ISE STATED
SPECIAL OFFER’

MAINS TRANSFORMER, TYPE 14/4. T4V al 4A,
£2-50.

DIECAST BOXES {approx size in inches)
Ix23x12 5
48%23x15 75p
48x38x1 $5p
48x38x2 £1-00
6 Bx48x2 £1-45
48x38x3 €1-58
68x48x4 £2-28
8-6x58x2 £1-85
106%68x2 €228

Ploase add 8% VAT

WELLER SOLDERING IRONS.

EXPERT. Bullt-In-spotiight illuminates work

Pistol grip with fingertip trigger. High efficiency
copper soldering ng

EXPERT SOLDER GUN. £§ 80 + VAT (S4p}
EXPERT SOLDER GUN KIT (spare bits case,
etc.). £9-80 + VAT (T8p)

SPARE BITS, PAIR, 28p + VAT (2p)
MARKSMAN SOLDERING IRONS

SP150 15W £2:52 + VAT (20p)

SP25D 25W £2-52 + VAT (20p)

SP25DK 25W + bits, etc, kit £3-12 + VAT (25p)
BENCH STAND with spring for Marksman frons,
£1-80 + VAT (14p}

SPARE BITS

MT8 for 15W, 42p + VAT (3p).

MT4 for 25W, 38p + VAT Jp).

TCP1 TEMPEAATURE CONTROLLED IRON.
Temperature controlled iron & PSU. £18-43
+ VAT (£1-4T).

SPARE TIPS

Type CC -mya fiat. Type K double flat fine tip
90p each + VAT (i

ALL SPARES AVAILABLE

MULTICORE SOLDER

Siza 5 Savbil 18 3 w.g. In siioy dispenser, 32p
+ VAT (3p).

Size C1SAV18 Savbit 18s w.g.. 58p + VAT (4p).
Size 12 SAVBIT 16s.w.g. on plastic ree! £1-20
+ VAT (15p)

MINIATURE PLIERS High quality Crescent’
made in USA. £4.15 + VAT (35p).

SIDE CUTTERS, high quality 'Crescent
In USA. £5-45 + VAT (44p).

made

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £1. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please.
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN.

298

Practical Electronics  April 1976



"HOW INVENTIVE ARE YOU COMPETITION

Z

20~ HOW INVENTIVE
( WERE YOU

INITIAL REPORT FROM THE JUDGES. ..

IT may seem quite a while since last September/
October when Practical Electronics and Plessey
issued the challenge HOW INVENTIVE ARE
YOU? but during that time quite a lot of discussion,
investigation and head scratching has taken place.
Our deliberations are now nearing completion and
we thought at this juncture it would be of interest fo
readers to know what goes on behind the scenes in a
competition of this type. Well, this is what we’ve been
up to.

pT'here was a very gratifying response, and the majority
of entries were of a very high standard. Many entrants
had gone to considerable lengths to describe their ideas,
to draw up the circuit, mechanical design and styling of
the product and in some instances had obviously made
working prototypes to confirm their feasibility.

The panel of judges comprised of the under-
mentioned :

Mr. F. Bennett —Editor of Practical Elec-
tronics.

Mr. G. Godbold —Technical Editor of Practical
Electronics.

Mr. S. E. Gent —Technical Executive of Ples-
sey Windings.

Mr. E. A. Quincey -—New Products Manager of
Plessey Windings.

considered five main criteria.

-~—was the idea novel to the
judges.

—was the design and circuitry
based on sound engineering
principles.

—would the device work in
the form envisaged and be
easy to use.

—would the benefits which
arose from the device war-
rant its cost.

-~—what would the gross mar-
ket be for the product.
Initially the ideas were all grouped under headings

dependent on the suggested application. The groups

included:

a. Originality

b. Technical merit

¢. Practicability
d. Economic viability

e. Market potential

Flashing Lights (both neon novelties and emergency
beacons)

Welding Products (arc initiators)

Insulation Testers (both for automotive applications
and safety testers)

Fencers and Cattle Goads
Insect Killers
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Gas Sensors
Physics Laboratory Products

~ J
Automobile Ignition Aids

Plus Miscellaneous Ideas which, as one might expect.
included many of the most novel suggestions.

From each of these groups we selected the best ideas
for further evaluation,

Novelty was confirmed by conducting searches at the
Patents Office in London. This is where all U.K. patents
are on file. Practicability was a little more difficult.
Although there was a wide spread of experience amongst
the panel for some ideas it was necessary to seek an
expert specialist opinion of their merit. Some of the
questions stretched our credibility, “"Can you electrocute
dandelions?"—we asked various authorities in matters
botanical.

Others like “What electrical energy is required to
stimulate the muscles of the body™ required very careful
consideration.

Assessing technical merit was not too great a problem
as most of the devices were based on standard circuitry.
however. a number of ideas incorporated elegant design
solutions.

In a few cases circuits were proved or disproved by
building prototype models and in one instance it was
necessary for a judge to travel to a farm in Oxford-
shire to confirm that the energy generated by a Cattle
Goad was in fact sufficient to goad cattle.

To establish economic viability it was necessary to
estimate the costs of products. As in the main 80 per
cent of the circuitry was common to the portable
ignitor again this procedure did not present many
problems.

Gross market was taken as a measure of market
potential. For example, a fly killer could be used in any
home. In the U.K. there are some 18 million homes
and thus the market potential for a product of this
type would be very good. However, the requirement for
a vacuum leak tester would be limited to laboratories
and alike.

So from the total of ideas.submitted to a short list of
some fifty. From this list we have now selected those
ideas which are Winners in the “How Inventive Are
You” competition.

We hope to publish the full results in our May issue
and in subsequent issues we will be describing some of
the ideas and circuits that were entered. We also hope
to keep you up to date with the progress of any of
these i1deas towards manufacture and launch on the
market as commercial products.
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“Emos

- degéital1.Cs

By D.B. JOHNSON-DAVIES & A.M. MARSHALL B.A.

PART 4

cmos. Two bonus circuits included are a tacho-

T'Hls month we will give linear applications of
meter and an oscilloscope trace doubler.

LINEAR USE OF CMOS

Although most applications of ¢mos are digital,
it comes as a real bonus that many linear circuits
can be constructed from cMos devices, taking advan-
tage of their extremely high input impedance, low
power consumption and low cost. The next sections
show how simple high-impedance linear amplifiers,
and wide-range oscillators and monostables, can be
constructed with very few external components. Any
type of gate may be used in most of these circuits;
however most B-series devices are unsuitable due to
the two additional inverters at the output. Very
often the gate used will be one left from the rest
of the circuit.

The switching characteristics of the inverter has
a substantially linear section where both the p- and
n-channel devices are on simultaneously, The inver-
ter can be deliberately biased into this region, when
it will act as a small signal high-gain ampliﬁer The
slope of the curve at the bias point gives the a.c.
gain, typically 20dB or 100 times. Ideally the bias
point should be at Voyr = Vpp/2, but as the trans-
fer characteristic is only guaranteed to lie within
the limits shown in Fig. 4.1 for any particular device,
the biasing circuit shown in Fig. 4.2 is usually used.
This constrains the bias point to the line Vyy =
Vour and will give good results without needing
tailoring to the particular device used.

The bias point can be trimmed to any particular
value if required by the addition of a variable resis-
tor from the input of the inverter to one or the other
supply rail. The value of the feedback resistor will
give the input impedance, and so it should be as large
as is practical. High current buffer inverters such
as the 4049 should not be used in such applxcatxons
as they can dissipate excessive power if held in the
linear region of their characteristic.

PRACTICAL AMPLIFIERS

The cMos inverter may be used as a high impe-
dance d.c. dmphﬁer without any bias resistor pro-
vided that the mean d.c. level at the input biases it
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to the correct point on the characteristic. However,
cMos inverters are most usually used as a.c. ampli-
fiers, as in Fig. 4.2. A good low frequency response
can be obtained even with small values of coupling
capacitor due to the 10 Megohm input impedance:
with the values given the low-frequency cut- off is
below 1Hz. To obtain more gain it is possible to
cascade a number of inverters. As the transfer
voltage of each inverter is only guaranteed within
fairly wide limits, it is not usually possible to cas-
cade inverters directly as one stage could be biased
completely off by the preceding one. These difficul-
ties are avoided by a.c. coupling the stages as in

[ 10 ~a W R PP *7
| /
! &
i e
| . /
vour 5 IDEAL BIASING
3| ;
| !
| |
| i
| {
“ 0 31 5 . 7 0

—

Fig. 4.1. Transfer curves of CMOS devices are guaran-
teed by the manufacturers to lie within the shaded
region, for a 10V supply. Thus VT, the transfer
voltage, can lie between 30 and 70 per cent of the
supply voltage

oMl

C

IN oT
L

o—{} De —0
O1F Y w001

Fig. 4.2. Simple a.c. amplifier using a cmOs gate
biased into the linear region. The value of R is not
critical, and determines the input impedance
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Fig. 4.3. Three-stage a.c. amplifier with gain stabilisa-
tion by negative feedback. The gainis approximately

Ry/Rix

& O D

Fig. 4.4. Simple oscillator. The fre-
quency is dependent on the supply
voltage and the transfer voltages of
the gates and is about 1/1.7RC

HIGH OFF
LOW ON
O

820K

Fig. 4.5. Compensated oscillator circuit
which is less sensitive to variations in
supply voltage or temperature. It can be
gated by the spare input of the first gate.
The values shown give a frequency of
1kHz

+np

40N 3

CONTROL

| LOW 11
TR HIGH 12

CIuF

iNg1L

{a}

Fig. 4.6. Special purpose oscillator circuits. (a) Vari-
able pulse-width oscillator, with mark/space ratio
variable from 3 to 97 per cent. (b) Inter-gated oscillator.
The two oscillators share the same output gate,
giving a choice of two frequencies by the logic level
at the control input. (c) Negative voltage supply. A
standard CMO S oscillator feeds into a voltage doubler
network to provide an additional supply of about —8V
at up to 1TmA

100k 0

Fig. 4.7. Tachometer front-end using one 4001 pack-
age. The first gate amplifies the input pulses to trigger
the Schmitt trigger formed by the other three gates
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Fig. 4.8. Oscilloscope trace doubler
using only two CMOS packages;
the 4066 (or 4016) quad bilateral
switch and the 4001 quad NOR gate.
The potentiometers vary the posi-
tions of each trace on the screen.
The circuit will display two signals
of the same frequency simultan-
@ eously on any oscilloscope with an
external trigger facility.

oscnoscope

Vss .
- - ”

Fig. 4.3. The three cascaded amplifiers can be
regarded as a single high-gain block, with the over-
all gain defined as Rg/Ry. Noise becomes a prob-
lem as more stages are cascaded, and three will
usually be the practical limit.

OSCILLATORS

With two gates from one cMos package and just
two external components, it is possible to construct
the strikingly simple oscillator of Fig. 4.4. The
circuit will oscillate from below IHz to about
10MHz, with values of R from I5M{} down to
10k(), and values of C from 1uF down to a few
pF.

The capacitor is charged in opposite directions on
each half of the cycle, and so should not be an
electrolytic type. The frequency of this circuit
depends somewhat on the supply voltage, being in
the range [-4RC to 2RC for supplies of 3 to 15
volts, but can be made virtually independent of
the voltage by the addition of Rg as in Fig. 4.5 This
circuit suffers at worst a 5 per cent shift in frequency
for a 10 volt change. The ratio of Rg to R should be
at least 2, and preferably 10 for maximum stability.

In Fig. 4.5 a 2-input gate is used instead of the
first inverter, the second input gating the oscillator.
This circuit can be used as a pulse modulator. the
signal to be modulated being fed to this input.

APPLICATIONS

Three circuits incorporating the basic cMos oscil-
lator are shown in Fig. 4.6. Circuit (a) has a fixed
frequency. but the mark/space ratio can be varied
from 3 to 97 per cent. The simple oscillator of
Fig. 44 has a mark/space ratio of about 50 per
cent depending on the thresholds of the two inver-
ters. By connecting diodes in parallel with a por-
tion of the timing resistor R it is possible to vary
the charging and discharging currents of the capa-
citor independently. and so control the mark/space
ratio. Circuit (b) shows how two oscillators can be -
combined to share the same output gate, so that
one of the two frequencies can be selected by the
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logic level at the control input. The circuit in (c)
will provide a negative supply of about 8 volts at
up to ImA when only a positive one is available.
Negative-going pulses from the oscillator charge up
the output capacitor through the conventional voltage
doubler network formed by the capacitors and the
two diodes. For higher output currents a buffer
may be added at the output of the oscillator.

The front-end of a simple tachometer circuit using
only one cMmos package is shown in Fig. 4.7. Pulses
of about 20mV p/p induced in the pick-up coil by
the rotating magnet are amplified by a one stage
gain-block (Fig. 4.2) and then squared up by the
variable trigger level Schmitt. The squared output
puises would then feed into the measuring stages
which depend on the application.

TRACE DOUBLER

The trace doubler circuit (Fig. 4.8) switches rapidly
between the two input signals, presenting each to the
oscilloscope input for half the time together with a
d.c. offset to separate the two traces on the screen.
The oscillator provides out of phase pulses at X and
Y. these being used to switch between the two pairs
of bilateral switches. One switch of each pair admits
the input signal which should have an amplitude
of less than [0V p/p. and the other sets the d.c.
level varied by the potentiometers. These are both
fed to a unity-gain summing amplifier made from
a 741 op-amp. The frequency of the oscillator
should be adjustable as the wunit will not
display a correct trace if it is an exact multiple
of the frequency of the input signals. The oscillo-
scope is triggered from one of the input signals.
Supply connections to the cmos packages are, as
usual. not shown and are at 5V above and below
earth. The 4066 quad bilateral switch will transmit
signils from d.c. to 40MHz, but the upper frequency
response of the circuit is limited to IMHz by the
741.

Next month:
examples.

.

Basic oscillators and practical
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A PROFESSIONAL DEAL
FOR AMATEURS

*ORDERS BY RETURN OF POST °NO QUIBBLE REPLACEMENT PART SERVICE

*QUALITY '‘BRANDED PRODUCTS

*FREE UP-DATE INFORMATION SERVICE

TOOLS SEMI-CONDUCTOR DEVICES MULLARD MODULES
The handy EXPO 12V d.c. drill is supplied RECTIFIERS LP 1173 - €675+ H
complete with drill kit containing 4 small dritls, LP 1184/2 £7.20+ H
two spare collets, two cutters, wire brush, IN 4001 - 8pea) LP 1185 £5.60+ H
soft buffer, grindstone and 9 various IN 4002 - 9pea) + s £6.90+ H

e . IN 4003 - 9pea.) P T
milling and reaming tools. - LP 1400 - £7.25+ H
Drill & kit £9.50+ s 1-0A bridge  (400V)} - 36p+ H /..—.'.
Kitonly £4.75+ 3 16A (200v) - 48p+ H " -
16A (800V) 70p+ H L
ORYX 50W SOLDERING IRON 2.0A (200V) 72p+ H N
20A (600V) - 90p+ H N
TRANSISTORS [l 1.c.'s
(( ,i‘.&w{a ) BC107 - 18p s T05 Reg - £1.10 s
AL AN £ BC108 -17ps MVR 5 -£155 s
. BC 109 18p s MVR 12 -£1.55 s
BFY 50 - 24p s MVR 15 - £1.55 s
BFY 51 - 24p s LM 309K, -£212 5
BFY 52 -24p s 7805 - £1.50 s
Temperature can be altered 2N 3055 - 80p s 7812 - £1.50 ¢
between 200-400°C. 2N 2646 - 94p 3 7815 - £1.50 s
iron 240V £6.90+ ¢ ’ TIP 2955 £1.14 s 7824 - £150 s
el y INTERNATIONAL 25 TIP 3055 - 61p s 15V DL - £282 s
B‘l.l ‘ lfa BC 2378 13p H TBA 231 -£1.75 H
’ ourse. BC 2. - = 4

1SO-TIP CORDLESS IRON m> BIG SOUND oo zggg : 3,'3 : I:: g?gs : g.:g :

Mains and 12V d.c. X}>$ a“‘p 2TX107 -12p H TBA 820 £1.20 H

. . a ('} >

s = atabudgetprice . ()(z1x10e _11pn ZN 414 - £1.30 H

N B ZTX 109 - 13p H 2ZN 424 -£1.25 H
” ZTX 200 - 15p H 741 Op-amp 54p s
ZTX 500 -16p H 747 Op-amp
DE-SOLDER TOOLS MIE340 -62p H {Dual 741} - 95ps
Three high-suction models available TIP31A -36p H 748 Op-amp - 48p s
SR2 £6.20 + s TIP32A - 40p H 555 TIMER - 84p s
SR3 £5.20+ s 2N 3819 -32p H 556 {dual 555) - £1.44 s
SR3AS £4.80+ s As featured 3N 141 - 65p s HA 1156 - £1.60 H
Spare nozzle 60p ea. + s in ‘ETI" Oct. 75 edition CS 715 ©18p H {similar to
Please state type FEATURES (Similar to MC1310P)
i lifier 2N 3819}
@ ress e v LD 6D SRl ORP12 72p s
* # Power ‘Darlingtons BF 180 - 40p s < _ S
. 8A Triac £1.18
NICKEL - CADMIUM # Modern styling BRY39 .72 s ZN 1034E  -£4.70 s
RECHARGEABLE CELLS #® 25W per channel into 8 ohms.
Sim. to nom. charge e TR BOOKS (2)
dry cell capacity  cur. {mA) mplete kit wi Hi-fi hi A
bly i A i-fi hints and tips 38p ea.
HP7 0-5Ah 50 £1.10 s assembly instructions Towers international transistor selector £2.95 ea.
- 1-2Ah 100 £1.24 s Overseas orders £34.50 Electronic circuit design handbook — a
::;1 igx i% g;gg : S.A.E. for full spec. must for electronic enthusiasts £4.50 ea.
ELECTRONIC IGNITION UNIT ﬁ BATTERY ‘SAMOS’ CASES Low-cost blue cover and white base
ELIMINATOR PVC steel cases

® High performance Switched output 6,

% For 2 & 4 stroke engines 7:-:0'_ QVT: ;;Om’A S; 50W x 50H x 100D £1.03 + 5

® Improved start/running B e (O e $2 100W x 50H x 100D £1.17 + s

* Cri . 8= b d 83 150W x 50H x 100D £1.31+ s

E ‘Crisper’ throttle response £2154 5
x x 68+ s
Neg. earth or pos. earth S6 150W x 75H x 125D £1.97+ s
S7 200W x 75H x 125D £2.19+ s

£15.00 + s
Please state type required

/
r /!f

CONDITIONS OF SALE
All prices are ex-VAT
1t atfixed with s add B%
If atfixed with M add 25%
Z = Zero rated
Package & posting free
for orders over £3.00
Overseas orders add 15%
Cash with order. Cheques/Postal
Orders to Doram Electronics Limited,
£.0. Box TRE. Leeds, LS12 2UF
Small order handling charge of 40p
for orders under £3.00
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DORAM’S NEW CATALOGUE —
THE AMATEURS GOOD COMPANION

inc. post & packing.
Free up-date service until Aug. 1976.

SPECIAL OFFER! !
If catalogue ordered simultaneously with order
for SAMOS cases - case price less 25%

Dmm ““The Doorway to Amateur Electronics”’
An Electrocomponents Group Company

l NAME
ADDRESS

X ONLY

POST CODE .

60p |

packing surfaceonly).

| enctose 60p. Please send me by return my Doram Catalogue.
{Overseas orders except B.F.P.Q. please add 30p for post and
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Call in‘and'see us 9-5.30 Mon-Fri 9-5.00 Sat
Trade and export enquiries welcome

A. Marshalt {London) Ltd Dept PE

42 Cricklewood Broadway London NW2 3ET
Tel 01-452 0161 2 Telex 21492

& 85 West Regent St Glasgow G2 20D

Tel 041-332 4133

& 1 Straits Parade Fishponds Bristof BS16 2LX
Tel 0272 654201 2

& 27 Rue Danton issy Les Moulineaux Paris 92
Tel 644 2356

Catalogue price 25p
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SN7416
SN7417
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SN7425
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GET A GREAT DEAL FROM MARSHALLS. TV SPARES
FOR BONA FIDE DEALERS, ITT, MULLARD, NATIONAL
AND MOTOROLA. SEND FOR OUR NEW TWO PART
CATALOGUE ON YOUR HEADED PAPER, £1 INCLUDING
POST AND PACKING. REFUNDABLE WHEN YOU
PLACE YOUR FIRST ORDER OVER £10.
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BC157  0-16 | BD124  0- 0-18 [MP8111  0-
BC158  0-16 | 8D131  0- 0-75 [MP8112  0-
BC160  0-78 | BD132  O- 0.38 [MP8113  0-
BC167B  0-15 | BD135  0- 0-28 |MPF102  0-
B8C168B 0-15 | B8D136  0- 0-30 [MPSA05 8-
BC168C  0-15 | BD137  o- 200 |[MPSA06  0-
BC169B  0-15 | BD138  0- 2.25 |MPSA12  0-
BC169C  0-15 | BD139  0- 0-85 |[MPSA12  0-
BC170A 0:-15 | BD140 0 0-85 | MPSAS8  0-
BC17t 016 | BDS29  0- 1.80 |MPSUO5  0-
BC172  0-92 | BDS30  0- 0-79 |[MPSUOS  0-
8ci177  ©0-19 | BDY20 1 1.37 |MPSUS5  0-
8c17e  0-18 | BF11S o 0-70 |MPSUS6  0-
BC179  0-21 | BF117 [ 2.11 |NESSSV  0-
B8C182  0-12 | BF121 0- 1.82| NESSS 1
BYta2L 0-12 | BF123  ©- 1.96| NESBO 4
BC183  0-12 | BF125 0- 4-23] NES81 4
BC183L  0-12 | BF152 [ 0-48) NESBSA 4
0-13 | BF153 0- 1.17| 0C23 1
0-13 | BF154 0- 1.88| OC28 1

F288

MULLARD RADIO MODULES

0C35 o
88:§ g~ RF/IF AMPLIFIER
o ol [Piia 0504
ocr2 0
ocs1 ' STEREO PREAMPLIFIER
ocss 0- LP1183/2 £4-32
2?;‘2 2 LP1184/2 £7-18
. FM/IF AMPLIFIER
SR & LP1185 £5-56
stet1c  2-35 [l FM TUNER
SLET2C 235 LP1186 £6-88
SL620C  3-50 LP1400 £7-22
SLE2IC 350
SLe23 5-24
SLB40C  4-00
SLe41C 310
SN78003N 2-92 P.C. MARKER PEN DALO 33PC. 87p.
SN76013N 1-95 ZENER DIODES 400MW 11p, W 17p,
SN76023N 1-80 2-5W 35p.
SN78033N 2-92 IC.SOCKETS 8 DIL 10p, 14 DIL 14p, 16 DIL
sT2 0-20 13p.
TAA263 1-20 RESISTORS W 2p (100 per value 0-013p):
TAA300 1-84 W 3p {100 per value 0-014p).
TAA350 1-98 SCORPIO CAR IGNITION XIT £12-50.
TAA550 0-32 JUMBO 7 SEGMENT DISPLAYS 2.
TAAB11C 2-18 DL 707 £1-75.
TAAG21 2-03 MINITRON £1-55.
TAAB61B 1-03 LEDs Red. Yellow. Green, 16 dia. 31p,
TBAB41B 2-25 20 dia. 33p.
TBA651 1-
B 0-
TBA810 0
TBA820 0
TBAS20 1-79
Tizos o.20M SEE MARSHALLS FOR CMOS
TIP29A 0-49 CD4000 0- 1 . .
Tip2oC  0-80 [ €000y 0.8 | Sheors o.%2 | S83542 019
TIP30A 0-58 CD4002 0-18 CD4020 0- CD4044 0-77
TIP30C 0-85 CD4006 C-#8 | CD4021 0 CD4045 1-30
TP31A  o-s2[ll SD100% o 0:85 | CD4046 1.20
CD4008 0- o- CD4047 0-95
TIP31C 1-00 CD4009 0- 'S CD404p 0-45
TIP32A 0-74 CD4010 0- 0- CD4050 0-45
TIPR2C  1-25 CDA01IRa, 043 | CD4510 1-25
TIP33A  1-01 CD4012 0 o CD4511 1-94
E£DA0IIR0 o CD4516 1-25
TIP33C 1-45 CD4014 0 0. CD4518 1-87
TIP34A 1-51 CD4015 0 1 CD4520 1-87
TIP34C 2.80 CD4018 0 o
TIP35A 2.90 CD4017 ©- 0-
TIP36A 3-
TIP41A 0
TIP41IC o
TIP42A 0-
TIP42C gJo
TIP43C 0-
TIPS3 1.
TIP2955  0- 17p
TIP3055  O- 19p
TiY4d 0-
2TX300 0 N 32
P P
ZTX301 0- . . .
ZTX302 0- 33 x 17in £1-61  €1-26  £1-00 €1-92
ZTX500 0- "PINS x 38 30p 30p
ZT X501 0- x 200 £1-16 €£1-18
ZT X502 0-
ZTX530 0 Trade and Retall Supplied

SN74167
SNT74174
SN74175
SN74176

Potentiometers

LinearorLog Single Double

Rotary Pots 25p 750
33;112? Rotary Switched 55p
Sliders asp 75p

Full range of capacitors
stocked. See catalogue for
detalis

Presets-—Horizontal or Vertical

SN74199 01w 8p 0-3w 10p

MICRO-MIN SWITCHES
2P 2W 60p; 1P 2W 50p.

SUB MIN SWITCHES
1P 2W 55p; 2P 2w 60p; 2P 2W centre
oft 60p; 1P on-off 45p.

MAIL ORDER
ALL PRICES EXCLUDE VAT
POSTAGE & PACKING 25p.
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By H.T. KITCHEN

HE test meter to be described was designed and

built to enable work to be carried out on
transistor equipment involving low currents and
medium to high impedances. Under these conditions,
the loading effect of the “old faithful Avo 8 at
50 micro-amps f.s.d. (20k{2/volt) was too great,
causing doubts to be cast on the validity of the
readings so obtained. A test meter with a much
higher input resistance was required, and in order
to save money it was decided to build one. The
requirements were plain from the onset; it had to
be quick and easy to build, accurate, with good long
term stability (an impedance transformer or meter
amplifier was clearly necessary) and it had to be
reasonably inexpensive. Since the meter movement

RS

R R2 R3 " Re RS RE R7

was already to hand, the project turned out to be
surprisingly inexpensive, particularly in view of its
specification.

CIRCUIT DETAILS

The instrument uses a.741 operational amplifier,
the overall gain' of the circuit being set by means of
two resistors. In the circuit of Fig. 1 these two
resistors R12 and R14, the actual voltage gain
R12 + R14«

R12
used had an f.s.d. of 100 microamps, and since it had
been decided to aim for an overall sensitivity of
I microamp (I Meg ohm/volt) it was necessary for
the amplifier to provide a current gain of 100 times.
This is well within its capability, and, due to the
negative feedback the linearity is excellent. The
voltage gain required was 260 times, given by the
meter resistance of 2,600 ohms, and current con-
sumption of 100 microamps. The actual voltage gain
was 270 times or 270k + 1k/1k allowing a small
margin for component tolerances.

SPECIFICATION :

Ranges
30mV :
1MQ/V
A divide by ten switch decreases the sensitivity
of each of the above ranges by a tactor ot ten
allowing measurement up to 300V. The sensiti-
vity with the divide by ten tacility in reduces to
100k Q/V

Accuracy - ]
Dependent on components (meter and multi-
plier resistors)

Drift )
At 60°F 300V max. in 5 mins. (one third scale
division)

being given by . The meter movement

100mV : 300mV: 1V: 3V: 30V: @

SET ZERO

Setting of the meter pointer to zero is accom-
plished by means of VRI. Since voltage change
required for zero setting also has to be applied to
the inverting input (along with the negative feed-
back) it is necessary to isolate the inverting input
from any low impedance source, and the 470k!2
resistor R10 serves this purpose. R9 and R11 limit
the swing obtained by VRI. so providing a finer
zero adjustment. 'Even so, ‘the resolution obtained
is small, and a multi-turn potentiometer is highly
recommended. Failing one of these, a low value

o +9

590 1C1

3oV 300mv 00mV 0mv

@

1 S 100,F

TN

03}
0A202

®

Fig. 1. Circuit diagram of the Millivoltmeter

Practical Electronics  April 1976

v




variable resistor can be ccnnected in series with,
say, R9, this then serving as a fine zero adjust;
initial, or coarse, zéro being set by VRI,

PROTECTION

Although the 741 is a relatively sturdy device, it
will not withstand the large overloads to its input
circuitry that may result from an incorrect range
setting. The diodes D1 and D2 have therefore been
incorporated to restrict the maximum input voltage
to about 650mV. Voltages less than this will pass
through to the amplifier unaffected whilst under
overload conditions the diodes will conduct exces-
sive current to earth, thus protecting the 741. The
maximum voltage swing at the output can be almost
as much as plus or minus the supply voltage. This
means that there is a very real danger of the meter
movement being damaged by excessive voltage
swings. Diodes D3 and D4 serve to limit the voltage
swing at the output, starting to conduct, as do the
input diodes, at around 600 to 700mV. Since the
meter requires 260mV for f.s.d.,, the maximum
overload cannot exceed some 200%, a figure well
within the limits of any good meter movement. The
741 has a maximum output current limited to 20mA,
hence no damage will result when the diodes are
forced into conduction.

COMPONENTS . . .

Resistors
Rl 20MQ 1% (two in 10MQ in series)
R2 TMQ1%
R3 2MQ 1Y%
R4  700kQ 1%
R5 200k 1%
R6 70kQ 1% -
R7 29kQ 1%
R8 1kQ 1%
R9 59k 5%
R10 470kQ 5%
R11  51kQ 5%
R12 1kQ 2%
R13 270k 5%
R14 27kQ 5%

All resistors §W

Potentiometers
VR1 10kQ
VR2 5kQ
VR3 5kQ
All 10 turn helical

Capacitors
C1  100uF 12V elect.
C2 100uF 12V elect.
o .
Semiconductors

iC1 741 -
D1-D4 OQA202 (or similar low leakage silicon
types)

Miscellaneous
S1 Two single pole 12-way wafers plus shaft
(“Makaswitch') RS Components (access
through Doram)
S2 Two pole on/off
M1 100uA 2,600Q internal resistance BPL type
S30V or any 100uA meter movement of good
accuracy

306

RANGES

For the purposes for which the test meter was
built, an overall voltage range of 30mV to 30V was
adequate, the steps being in the 1-3-10 sequence.
Resistors R1 to R7, inclusive, are the series range
resistors. Although the minimum range is 30mV,
the meter scale permits reading very much less than
f.s.d. to be taken in confidence.

The maximum voltage the instrument can read is
30V. However, this can be easily increased .to 300V
(see “Modifications”).

COMPONENTS

The meter movement used on the prototype was
a BPL type S30V, with an internal resistance of
2,600 ohms, and an f.s.d. of 100 microamps. Clearly,
other meter movements can be used, but if these
differ appreciably from the one used on the proto-
type, then it is desirable to alter R13 to keep the
gain just above the minimum required. This way,
the negative feedback is always as high as possible.
The voltage required for f.s.d. can be calculated
from a knowledge of the meter current rating and
internal resistance, and as the input sensitivity of
the amplifier is ImV (I microamp across 1,000 ohms}
this will be the .gain the amplifier must provide.
R13 can then be calculated as outlined earlier, and
for this purpose the formula can be simplified to
RI13/R12. )

Practical Electronics  April 1976
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Fig. 2. Wiring arrangement used in'the author's prototype. The components are
mounted on perforated board and the wiring is carried out on the underside

Resistors R1 to R7 inclusive, must have a tolerance
in the region of 1%, if the test meter is to have
any pretensions to accuracy. The tolerance can be
relaxed to 2% or even 5% with a corresponding
degradation in overajl accuracy. In the absence of
1%, resistors, it is possible to use 5%, resistors in
a series/parallel arrangement especially if an
accurate voltmeter is available for checking the
calibration.

The set zero control an the prototype was a ten
turn potentiometer purchased ex-equipment, and it
is recommended that the uadvertisements columns
of the various electronics magazines be searched for
such a control. The resolution that such a conirol
is capable of is such that no one who has used one
would ever willingly return to the “ordinary pot™.

Diodes D1 to D4 must be low leakage silicon
types so as not to affect the normal operation of
the instrument.

The current consumption of the complete ampli-
fier is very fow, and with intermittent use a pair
of PP9 batteries should last a long time.

CONSTRUCTION

The complete instrument was built into a case
as shown in photos. Any suitable case can be used;
the author’s was made of 22s.w.g. aluminium, the
panels being held together with small self tapping
screws. The dimensions may require altering if
components other than those specified are used.

Practical Electronics  April 1976

The case was sprayed crackle finish black, the
front panel being “brushed” aluminium. This is
quite an easy finish to achieve, as well as being
ueslthetically pleasing. It also takes letter transfers
well.

The *“brushed” effect is obtained by rubbing the
panel with very fine steel wool dipped in fine oil.
The panel must be free from dents or marks. The
steel wool is repeatedly drawn across the panel
in as straight a line as possible until the desired
effect is obtained. The panel is then thoroughly
cleaned, dried, and then the transfers are put on.
Finally, several thin coats of protective varnish are
sprayed on. Carefully done, the effect is very
pleasing, and rivals commercial panels.

The i.c. in the prototype was mounted in a socket,
and this was fitted, along with the other amplifier
components, on a piece of 0.1” wiring board. The
layout is not critical. This is then secured directly
onto the back of the meter movement, using the
meter’s terminal nuts, see Fig. 2.

The range resistors were mounted directly onto the
range switch. This is a R.S. Components “Maka-
switch”, two wafers, single pole twelve way, being
used. The wafer nearest the front panel does the
range switching, the rear wafer being used as a slave,
the range resistors being slung between the two
wafers. This switch must have good insulation
properties, as the maximum resistance on the
30 volt range is 30M12,
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CALIBRATION

Calibrating the completed test meter is simple,
provided an accurate voltmeter is available. Both
meters are connected across a stable direct voltage,
the range switches being appropriately- set. VR2 is
then adjusted to give the same reading as the cali-
brating voltmeter. If 1% resistors have been used for
the range resistors, then it should suffice to set the

Fig. 3. The modifications required to add a -10
switch to the millivoltmeter

308

test meter to read at one point only. If 2% resistors
have been used, the overall accuracy will be that
much worse. If S, resistors are used, then it is
highly desirable that each range be individually
checked, and the range resistor adjusted as neces-
sary, by means of other series and/or parallel con-
nected resistors. This of course applies only if the
calibrating voltmeter will read low enough. Since
this is a measuring instrument, it is worth taking
time and trouble to get the ranges as accurate as
possible.

MODIFICATIONS

The maximum input voltage of 30 volts of the
prototype was found to be no disadvantage for its
intended application. For general use, a higher
input voltage range is desirable, and there are two
possibilities of obtaining this. One is by means of
further input resistors: this would require a 70MQ
resistor added on to the end of the existing 20M1{}
resistor in corder to provide a 100V range. Difficult
to obtain, (seven I0M{) resistors in series is one
possibility) and leakage resistances would possibly
cause trouble. Then a further 200M{} resistor for a
300V range. This is not really a viable solution. A
much more elegant solution is to reduce the gain
of the amplifier by a factor of ten, giving a 300V
top range. Since the range resistors would stay
uraltered, the input resistance would go down
to 100k{)/volt, i.e. the input current would go up
to 10 microamps. This would not be any serious
disadvantage since most circuits operating at 300V
can “afford™ the 10 microamps the test meter would
draw.

Fig. 3 shows how the test meter should be modi-
fied. The feedback resistors should be wired as
shown to prevent feedback being lost during range
switching. When the range is changed, anothér cali-
bration resistor is switched in (VR3) which will
allow the gain in the +10 range to be set exactly

_ one tenth that of the normal range.

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. Forany previous volume numbers,
please advise year and volume and a separate set
of gold transfer figures will be supplied.

At £1.00 incl. VAT and postage (as from the May
Issue binders will cost £2.10) they are obtainable
from:

Post Sales Department, IPC Magazines Ltd.
Carlton House, 66-68 Great Queen Street
London, W.C.2
I enclose P.O./cheque value. . . . . ... for. .. .binders at
£1-90 each for Practical Electronics Vol. No's. . . ..
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The purpose of this supplement is to
list the various forms of electronic effects

units popularly used in the production
of modern music, and to give some idea

of their principles of operation. Block
diagrams and circuits are given to illus-

trate typical techniques used and some
commercially available units are shown.
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Probably the first electronic effect
to be used with guitars was fuzz. In
its simplest form fuzz merely adds
distortion to the original guitar signal,
and in doing so provides an output
which is rich in harmonics which can
either be used on its own, or to en-
hance other effects such as waa-waa,
sustain, etc.

The popular way of achieving the
effect is with the use of non-linear
devices (diodes, etc.) either directly in
the signal path as shown in Fig. | or in
the feedback loop of an amplifier.
Either method results in a squaring or
clipping of the incoming signal. A side
effect from this type of process is that
the output level will tend to remain
much the same even though the signal
from the guitar is naturaily decaying.
This in fact forms the basis of another
effect (see sUSTAIN).

IN

v L1ine ioncand A%
AMPLIFIER

100K
log
ANY
SILICON

%

, DIODES

AN 1o
L

LT

»i

:

Fig. I. A typical method used to ob tain the Fuzz effect

In Fig. | the amount of fuzz is con-
trolled by the setting of VR | which sets
the input level required to cause the
diodes to conduct and thus square off
the signal. Other fuzz circuits exist
which provide distortion which does
not depend on signal level, In general,
these are more complex electronically

and 1t is a debatable point whether or
not the increase in cost is worthwile.
Some units couple the fuzz effect
with some form of tone control, for
example, the "Tone Bender'! from
Coloursound. This allows treble or
bass boosting which mellows or
sharpens the original fuzz sound.

~WAA-WAA-

One of the most popular effects used
with guitars is that termed the Waa-
Waa effect. This essentially consists of
a band-pass filter whose centre fre-
quency is varied up and down a portion
of the audio spectrum (approx.
200Hz-3kHz2).

In fact this simulates the operation
of the mouth when pronouncing the
sound waa-waa. The mouth cavity forms
a resonator whose centre frequency is
controlled by the actual volume of the
cavity, and this in turn is controlled by
the position of the lips and gums.
Electronically, this is performed by a
band-pass filter whose resonant fre-
quency is controlled by a potentiometer
usually mechanically linked to some
form of pedal assembly. The fiiter
usually takes the form of a band stop
network (twin-tee, etc.) in the feedback
loop of an amplifier. This produces the
band pass function required to achieve
the waa-waa. Such an arrangement is
shown in Fig. 2 where a variable
resistor is inserted between A and B.

The effect can be automated (then
becoming known as auto-wah) where
the sweeping is controlied by an inter-
nal oscillator. A typical circuit for this
Is shown in Fig, 3: In this case the
transistor replaces the variable resistor,

TWO

561
To»m;f

% % SET VR1 JUST OFF OSCILLATION FOR BEST EFFECT
Z4

Fig. 2. For Waa-Waa (foot operated) insert a 100k() potentio-
meter between points AB. For Auto-Waa insert circuitry in

Fig. 3

T

2700

Fig. 3. Additional circuitry for Auto-Waa effect
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and although a fair amount of non-
linearity will occur with the transistor
used in this mode, in practice the har-
monics generated will tend to add to
the general waa-waa sound.

By selectively boosting some har-
monics and attenuating others, it Is
possible to change the harmonic struc-
ture of the signal and hence the actual
sound by a considerable amount. As a
filter can only boost what is already
presentin thesignal, waa-waa's are often
combined with fuzz or treble boost

before the filter to obtain more
harmonics for it to act on
Popular commercial combinations

are fuzz-waa, or wah-fuzz-swell, fuzz-
phaser.

+9v

INSTRUMENT E

1=
e

AMPLIFIER

1l
L.

—

Fig. 4. A commercial Wah-Wah circuit (Colorsound).
We regret that we cannot supply component values

Wah-Wah pedal
(Colorsound)

=SWELL

Swell is simply a foot-operated
volume control. However, despite its
simplicity, it may be used to alter the
envelope of the guitar signal for
“violining”', cutting offthe guitar's sharp
attack to give a smooth attack and
decay, or any other envelope modifi-
cation that may be desired. The so-
called *'violin” effect is obtained with a
swell pedal and a guitar, by keeping the

level well down when the string is
plucked, and then as the guitar enve-
lope decays away, the pedal is ‘opened”’
to maintain the output at a reasonably
constant level, thus simulating a violin
type envelope.

Swell in commercial pedals tends to
be included with other effects as an
extra, and can increase the versatility
of a waa-waa with negligible expense.

Wah-Fuzz-Swell (Colorsound)

=ENVELOPE SHAPER=

The envelope shaper is best known
in synthesiser applications where some
form of envelope control is required to
shape the various waveform or noise
generators which are normally con-
tinuously running. Although the output
from a guitar has its own envelope, if
additional shaping is added, a new range
of interesting effects can be obtained.

The shaper has in common with the
swell pedal the ability to alter the
volume of the signal passing through it
the essential difference being that the
envelope shaper performs the opera-
tion automatically. After sensing the
beginning of a note, from that point in
time it allows independent control of

[DELAY]
TIME.

TRIGGER = MONOSTABLE

Fig. 5. Envelope Shaper block diagram
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the ‘attack, decay, sustain and release
times in sophisticated envelope shapers,
or just the attack and decay times in
standard ones.

Although the term envelope shaper
implies that the signal is processed by
the shaper itself, in fact it merely pro-
vides a suitable control voltage for a
VCA (voltage controiled amplifier)
which is the device actually responsible
for gain control. In the more simple
attack—decay envelope shaper, the
attack control determines the time
taken for the VCA to reach minimum
attenuation (i.e.fully *opened’’) and the
decay control the time taken to reduce
to minimum gain (fully ““closed"’).

On some versions, another control
is added which allows the decay mode
to be delayed by a variable sustain time
control.

ADSR ENVELOPE SHAPER

The more complex shaper almost
exclusively found in synthesisers is
termed an ADSR envelope shaper (a
typical circuit appears in -this issue).
ADSR  (attack-decay-sustain-release)
provides two additional facilities to
those of the attack-decay type: namely
sustain and release. The ADSR attack
control corresponds to the same con-
trol on the simpler shaper, and the
release control to the decay. The
ADSR decay control, however, deter-
mines the time taken for the VCA level
to drop to a sustain level set by the
sustain control. The sustain mode is
only entered into when the key on the
synthesiser keyboard is held down. If
the key is raised prematurely the shaper
will go directly into the release mode
and the note will decay away at the
release rate.

SHAPING

The guitar envelope has a very sharp
attack, and if this is rounded off by an
envelope shaper, it can be made to
perform a similar type of operation to
that performed by the swell pedal and
provide, for instance, the violin effect.
Likewise, a bass guitar can be made to
sound like a cello. Also, by using a
shaper to artificially remove the ends
of. the notes, it is possible to obtain
sounds similar to pizzicato strings, or
banjo. The two controls, attack and
decay, can be exploited to produce an
endless variety of envelopes and
therefore effects.

A point in passing: when playing
through an envelope shaper, it is worth
mentioning that it is important to leave
slight pauses between the notes to
ensure correct triggering on each
successive new note.

|SUSTAINS

Another treatment in which gain
change is involved is Sustain. As the
tevel from the guitar decays away, the
sustain circuitry increases the gain in
the channel to maintain the output at a
constant level.

A compromise has to be reached
when deciding the range of gain change
possible, as with too little gain variation
the sustain effect will not be noticeable,
whilst too much will result in excessive
hum and noise pick-up when the strings
are still.

The circuit functions by monitoring
the output level and deriving a feedback
signal which controls a VCA such that
the output level is held constant.

In this application, the VCA must
reduce its gain for higher control
voltages and vice-versa. The voltage at
the output of the follower (some form
of rectification/integrator stage) is pro-
portional to the output signal level and
it is arranged that a small change in this
voltage will cause a large gain change
in the VCA which will result in a sub-
stantially constant output level until
the VCA gain reaches its maximum
value.

'OTHER SUSTAINS

The effect referred to above is some-
times known as sustain-without-fuzz
since, in theory, signal distortion is not
introduced. However, popular sustain
effects units use similar circuitry to that
of fuzz units to achieve constant output
level with respect to input level. In this
case, as in fuzz circuitry, the output of

FOUR

a high gain amplifier is fed into a
squaring or limiting circuit (often two
diodes back to back) and this has the
desired effect of maintaining a constant
output leve! but also, of course, adds a
large amount of distortion. In order to

[SENSITIVITY]
- v.C A ——
CONTROL VOLTAGE

mask this distortion, a fair amount of
h.f. feedback is incorporated which,
although making the sound fess bright,
tends to create a less distorted sound,
tending to be more like the original
input,

o—s

DC FOLLOWER —
AmPLIFIER] out

Fig. 6. Typical arrangement used in Sustain circuitry

oUTRUT o]
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CONTROLLED
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p 1
|
VCA. HARD ON
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LEVEL

Fig. 7. The Sustain principle
shown graphically

Sustainer

Maestro
Selmer & Co.)

(Henri
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—TREBLE BOOST

Treble Boost, as the name implies,
boosts the treble content of the input.
The harmonics then overpower the
fundamental of the signal and the sound
is given a shriller quality. The effect
combined with sustain and reverbera-
tion forms the basis of the "'Floyd"'-type
sound.

The actual electronics involved in
producing the effect are fairly simple.
A high pass filter whose output rolls of
at extreme h.f. (in terms of guitar fre-
quencies) is formed around an op-amp
(see Fig. 8). The input is first attenuated
by Ri and R2. The amplifier has a
maximum gain at around 3.5kHz, below
this it decreases at 6dB per octave
(C2R3) and at about 4kHz the response
flattens out as C3 becomes effective.
Finally at higher frequencies the gain
falls off to unity as the effect of C3
becomes more and more predominant.
This results in a response with a
rounded peak occurring in the region
of 3-4kHz and it is this that is respon-
sible for the boost effect. Higher fre-
quencies are rolled off since they are
beyond the range required to contain
the guitar passband.

A depth control is also included
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Fig. 8. Typical Treble-Boost circuitry

which merely allows adjustment of the
ratio of treble boosted signal to
unprocessed signal.

PRESENCE

On some amplifiers a presence con-
trol is included as well as an h.f or

treble control. This can have a similar
sort of effect to treble boost. The
presence control boosts or cuts mid-
band frequencies (l'5-3kHz) and has
the effect of brightening the sound or
giving the impression of bringing it
forward.

=TREMOLO=

The Tremolo effect is generated by
a repeating volume change at a rate
usually between | and [OHz. The
volume change is accomplished by some
form of VCA, which in turn is con-
trolled by a low frequency sine or
triangle wave generator.

There are two controls associated
with tremolo: depth and rate. The
depth control adjusts the amplitude

of the modulating waveform fed to the
VCA, and therate control its frequency.

When tremolo was first introduced
it was intended as an electronic substi-
tute for vibrato, which is frequency
modulation rather than amplitude
modulation of the signal. The two are
often confused, but there is a con-
siderable difference. Tremolo is far
simpler to achieve electronically than

VCA
O——JlegTiEONEUSEON R
d THE ENVELOPE SHAPERI oﬁ?

VARIABLE OSCILLATOR
teg. THE OSCILLATOR SECTION
OF THE AUTOWAA)

Fig.9. Principle of the Tremolo effect

pitch modulation. Fig. 9 shows a typical
arrangement that may be used to
generate the effect.

—VIBRATO

The vibrato effect is achieved by
altering the pitch of a note up and
down around the actual note being
played. This can be performed rela-
tively simply on organs, synthesisers,
etc. by modulating the frequency of the
oscillators.

The effect is also easily obtained
manually on most musical instruments
using normal vibrato techniques. How-
ever, it is possible to generate the effect
electronically using the principle that

a rate of change of phase with time
constitutes a frequency shift. Circuits
exist which allow phase change without
amplitude change, and if many of these
are cascaded, considerable phase change
can be made possible at any frequency.
if the phase change is made voltage
controliable, then with the help of a
low frequency function generator, the
vibrato effect can be produced auto-
matically even though the input signal
is at a constant frequency.
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The Coloursound ‘'‘Dopplatone”
achieves a spectacular sounding effect
based on the frequency bending capa-
bilities of so-called multi-segment phase
shifting circuitry as outlined above.

It is interesting to note that elec-
tronic vibrato is not a new effect,
however. In order to provide a vibrato
effect for one of the organs in the Ham-
mond range in the thirties, a valve
circuit was added onto the output of
the organ to create vibrato.
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=QOCTAVE DIVISION:

A note which is an octave below
another is at half the frequency. This
lower note is called a sub-octave, and
can be generated electronically by
squaring off the note to be divided and
then passing it through a binary
divider. The output from this will be at
half the frequency of the incoming
signal but it will contain a large amount
of high frequency harmonics due to its
being a square wave. These harmonics
can be filtered out, however, to provide
a deep bass sound.

The process can be continued further

O~ SQUARER BINARY,

SUB-QCTAVE

N DIVIDER

AN

- PASS

FILTER ;
a

ORIGINAL

Fig. 10. The Octave Divider principle

to provide other frequencies of 2 or 3
octaves down from the fundamental,
and then if mixing controls are also
incorporated, independent control of

the levels of the various frequency
sub-divisions, can be made.

The octave divider principle is shown
in Fig. 10.

=RING MODULATION s

Ring modulation is an effect which
produces complex signals from two
inputs by multiplying them together,
For two inputs at frequencies f| and f,
the ring modulator produces two new
frequencies fj—f, and f;+f;. As these
output frequencies are only harmonic-
ally related under certain conditions,
the sound produced is often discordant.

A ring medulator needs two inputs
to function. An internal oscillator is
often incorporated in the same unit to
act as one of these inputs, whilst the
other input will be derived from a
guitar. In this case one note on the

guitar will produce two notes from the
ring modulator and the separation of
the two notes in terms of frequency is
determined by the frequency of the
oscillator,

Alternatively, the same signal may be
fed into both inputs, in which case a
frequency ‘doubling effect will occur.
This happens because the f —f, com-
ponent of the output is zero, and the
fi +f, provides an output of twice the
input frequency. The arrangement
will produce the characteristic ring
modulation when a chord is played, and
intermodulation effects are produced.

RING MODULATOR

egsoxnn? Rb—

O
N WILL WORK ON 9V ot

DOUBLE I RING MODULATE

CENTRE BIASED
SWITCH

FOOT- CONTROLLED
DSCILLATOR

Fig. Il. The Ring Modulation
effect

A typical ring modulator arrange-
ment is shown in Fig. || where an i.c.
is used to perform the multiplication
function.

~PHASING ===

Phasing or skyriding was first pro-
duced by simultaneously playing the
same material on two different tape
recorders, but slightly delaying one
with respect to the other. The actual
phasing sound occurs as the delay
sweeps from zero to about 50ms. One
method whereby this can be accom-
plished very effectively is with two tape
recorders which should in all aspects
be identical, except that one must be
equipped with a *'varispeed"’ facility.

The input signal to be phased is fed
into the record inputs of both tape
recorders and the "‘after tape'’ outputs
of the tape recorders are mixed |: 1. If
the varispeed recorder speed is set
exactly at the other speed, then in
theory, total signal cancellation should

SIX

occur. As the varispeed control is
varied either way, all frequencies whose
half-cycle periods divide into the delay
time an odd number of times, will be
cancelled out. This effect in fact forms
a comb filter (so called due to the cyclic
cancellations in the frequency response
thus produced) and is responsible for
the familiar phase sound when swept
up and down the relevant part of the
audio spectrum, The sweeping is per-
formed by varying the delfay, which in
turn is done by altering the speed of
the varispeed machine.

A full phase cycle can be achieved in
this fashion by commencing with the
vari-speed machine adjusted to be run-
ning just faster than the other machine,
and then by reducing the speed stowly

Phase 45
phasing unit
from MXR (Rose-
Morris)

(during which time the phasing effect
will occur) until it is running just slower
than the fixed speed machine.
Although producing a very deep
phase effect, this method is really only
suitable for studio work, since the delay
caused by the tape recorders is not
acceptable in live performances.
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PURELY ELECTRONIC
PHASING

All electronic phasers are now very
much in vogue and there are several
types available on the market. These
are all based on the''phase shift without
amplitude change'’ circuitry mentioned
in the vibrato section.

in the sales literature associated with
phasers, the word *'segment’ is often
mentioned. A segment is a phase
shifting element and, in theory, the
more segments a phaser has the deeper
will be the phase sound. This is the
case in practice to a certain extent, but
the greater amount of circuitry and
general complexity of multi-segment
types is considered by some to be un-
necessary, as the sound produced by

—REVERBERATION

Sound takes a finite time to travel
through air. In an enclosed space, with
hard walls (which will reflect sound),
there are an infinite number of paths a
sound can take from source to listener,
As some energy is absorbed at each
reflection, the reverberated sound
gets progressively quieter. The rever-
beration time of a room is the time it
takes for the sound to fall to one
millionth of its original intensity.

This effect can be imitated electroni-
cally or electromechanically by a
number of means. The cheapest is the
spring line. There are two transducers
coupled by a spring. One puts vibration
into the spring, and these travel to the
far end in a few milliseconds. Some of
these vibrations are reflected back
down the spring and some drive the
output transducer. The vibrations are
thus reflected back and forth along the
spring eventually dying away.

Spring lines need a fair power to
drive them, and the response is im-
proved if driven by a constant current.
The treble response is never very good,

those using only a few segments is
""deep'’ enough. In fact, the difference
between the two is that multi-segment
phasers provide a better approximation
to tape phase due to their having a
greater number of cyclic dips in their
frequency response, than those with
fewer segments. As an extra bonus
also, the far greater phase shifting
ability can be exploited to generate
other effects (vibrato, etc).

As with the waa-waa effect, phasers
can only subtract from the original
sound, so the best effect is obtained

‘when there are plenty of harmonics

available. Hence the reason that a
phaser is often coupled to some form of
fuzz unit. White noise is particularly
effective when phased, or other sounds
with large harmonic content.

It is possible to simulate the Chorale
or Leslie effect with a phasing unit con-
trolled by a sine or triangle wave oscil-
lator (as most of the commercial units
are). When added to an organ or
electronic piano, a good similarity to
the sound produced by a Leslie speaker
is obtained and when used as such can
greatly improve the sound produced by
cheaper organs and pianos.
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but a bit of treble boost after the second
transducer cures this tendency. The
depth control crossfades from dry to
fully reverberated by shorting out what
is not needed.

Fig. 12. Typical Reverb. circuitry

#@wECHO =

It is also possible to produce reverb
with a digital delay line. This converts
the incoming signal into a binary code,
and this is then clocked along a series
of shift registers and reconverted to
analogue form at the other end. In its
basic form, it provides echo of any
delay time, governed by the number
of shift registers and the clocking rate
used. If outputs are picked off the line
at various points and fed back to the
beginning, complex patterns are set up

. which give the effect of reverb. This is

a rather expensive device, but will no
doubt become cheaper as i.c. prices fall.

The more usual way of getting echo
is with a tape delay. This usuaily con-
sists of a tape loop with erase, record
and a number of play heads. The output
is any required mix of the play head
outputs and the direct signal.

As the tape in a loop quickly wears
out, better tape delays have an ever-
lasting cartridge with about five
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minutes of tape, as this is more reliable.

Echo without reverb is a rather
unreal sound, beloved of Rock and
Roll vocalists.

Some interesting effects can be
obtained by reducing the delay time to
a tenth or a twentieth of a second. At
this setting it is no longer possible to
recognise the delay and it sounds more
like double-tracking, i.e. the same thing
played on two identical instruments at
the same time.

SEVEN



=GUITAR SYNTHESISERS= : .

The Synthi Hi-Fli *'Guitar Synthesiser" w
is of interest in this article as it contains T L R Sl
most of the effects discussed already ‘
plus several others. In addition, almost e ' e TGN = e Ho
all the effects on the Hi-Fli are voltage == I
controilable allowing, where appro- rooTPEDAL |
priate, automatic control via either low o
frequency oscillators of vari‘ous wave ] srmcwjecar |0 - [ugRaTO
shapes or by a voltage derived from perEcion GENERATOR
envelope detecting circuitry working
off the input signal.
A block diagram of the unit is given I i,
in Fig. 13. After initial amplification in o RS = VS
the foot pedal preamplifier, the signal Fig. 13. Block
is sent to the main unit where the diagram of the
various control voltages are generated Hi-Fii
and the signal processing occurs. B
Two foot pedals allow independent
control of both the left and right side of
the Hi-Fli. The left-hand side has a top
boost section, octave-shift facilities
(based on the octave divider arrange-
ment), a ring modulator-like system
which generates the octave above, and PHASE FILTER The oscillator and decay circuitry can
a sustain-fuzz section which creates a This portion of the Hi-Fli is probably also be used to control the phasing
fuzz sound whose amplitude is propor- the most complex in the unit, but is mode (of which there are two) or the
tional to the signal level but whose responsible for creating the most other effects mentioned earlier.
harmonic structure varies with it. dynamic sound effects. Phasing, fre- In order to provide effects which are
The right-hand section (controllable quency shifting (vibrato), waa-waa (one triggered at the beginning of a note (for
by right pedal) deals solely with the resonant peak), waw-waw (six resonant example, a vibrato which gradually
Phase Filter. The speed of the modu- peaks) and meow (two sets of three increases as a note decays away), some
lating oscillator and the modulation resonant peaks moving in opposite form of trigger signal must be derived.
ramp time, as well as the actual modu- directions) are all generated by the This is not as easy as it may first appear,
lation voltage applied to the phase Phase Filter section. since the trigger must not operate on
shifting circujtry, are all foot-pedal A split [2-segment phase shifting random noise produced in the handling
controilable. arrangement is used. The great fre- of the guitar. On the other hand,
The foot pedal control voltages are quency bending capability of this however, it must be able to operate
inverted in the main unit to provide circuitry is very evident when the correctly on low level outputs in quiet
both increasing and decreasing voltages frequency shift slider is moved and, passages.
as the pedal is operated. On each of the depending on the rate, the note can be The derivation of the trigger pulses
various controllable functions, there shifted by as much as several semitones. is therefore a relatively complex opera-
are switches marked +, 0 and —, which This function is performed auto- tion and requires a fair amount ot
allow complementary operation of matically with an oscillator to provide circuitry, The signal is first equalised,
different effects whilst the pedal is the vibrato effect. The oscillator can then logarithmically ' compressed and
operated. either be tontinuous, or triggered such finally differentiated. This produces a
that after the note is played the ampli- , pulse which as accurately as possible
T P tude decreases or increases with time defines the beginning of the note. The
— - at a predetermined rate (either same circuitry is used to detect rapid
k manually set or foot pedal controlled). reductions in level (the end of a note).

Synthi Hi-Fli guitar synthe-
siser (Colorsound)

Another recently introduced Guitar Synthesiser from Top
Gear
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onstants

By D. MAYNARD

MOST of us are aware of the fact that capacitors and
inductors behave differently when a current or
voltage in a circuit is suddenly changed. We may know
that an exponential growth or decay is involved, but
one usually finds that, when exact values need to be
determined, the text books and slide rule have to come
out.

This article sets out to put together some useful
formulae, and also a set of curves for quick calculation
of currents and voltages.

RC CIRCUITS

Fig. 1a shows the circuit for the first set of equations
and waveforms. When dealing with capacitors, it is
usual to consider voltage rather than current. Let us
consider what happens if the square wave of Fig. 2a is
applied to the input. The maximum value is E volts
and there are two changes that have to be accounted
for. The first is the leading edge where we have a
positive going change, and the second is the trailing, or
negative going edge.

SEQUENCE OF EVENTS

The voltage across a capacitor’s plates cannot change
instantaneously and so when the input goes from 0 to
E volts, the whole E volts appears initially across the
resistor. Then, as the capacitor charges up, the
voltage across it increases, and the resistor voltage
decreases. At all times the sum of the resistor and
capacitor voltages are equal to the input voltage.
Fig. 2 shows typical voltages and currents in the circuit.
The actual shape of the resistor and capacitor voltage
waveforms will depend on the time constant (C x R)
of the circuit.

The rising edge of the capacitor voltage is given by:

ve=E [l—exp. C;Rt]

This is shown in detail by curve 1 of Fig. 3. The
scale of the horizontal axis is in terms of the time
constant CR. On the vertical axis unity is equivalent
to E, so that if the square wave had an amplitude of
9 volts, all the values on the vertical scale are multiplied
by 9. Using the curve we can find the actual voltage
on the capacitor at any time after the initial change
provided we know the time constant. For example, a
1#F capacitor and a 10kQ resistor produce a time

$
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Fig. 1. (a) CRcircuit, (b) LR circuit
and (c) LCR circuit

{a}

(b

Fig. 2. Waveforms in CR circuit.
(a) input voltage, (b) capacitor volt-
age, (c) resistor voltage, (d) current
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constant of 10~* seconds, or 10 milliseconds. After
SmS (one half of the time constant) the voltage is
0-39E.
 On the trailing edge, the capacitor voltage equation
is:
Ve=E exp —
¢ PTR
This is shown by curve 2 of Fig. 3. The scales of the
horizontal and vertical axes are the same as for the
leading edge. The positive and negative impulses
associated with the resistor voltage waveform are
defined by the following two relationships:

vr=E exp ! for the positive impulses.

In the curves of Fig. 3, the leading edge produces
curve 2 while the trailing edge produces curve 3. The
vertical axis is in terms of E, and the horizontal axis is
again in terms of the time constant CR. To find the
initial voltages we only have to remember that, with
t=0:

ex .__t=]
PR~

CURRENT WAVEFORM

The current waveform is obviously similar to the
resistor voltage waveform. The difference is that the

maximum amplitude is now 1:1% The leading edge has

CR ]
and the form:
—t Q. .q . E —t q
ve= —E exp TR for the negative impulses. i= li[exp (TR-] .. ...curve 2, Fig. 3.
10 E T . -
/ (a)
/ -
// // CURVE |1 I b_i
08 \ {b) i}
\\ /// / /
06 \ / A
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A ~
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Yy Fig. 4. Waveforms in LR circuit.’
\\ \'.\%2 , (a) input voltage, (b) resistor volt-
VE FOR \ age, (c) inductor voltage, (d) current
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Yror | 1 \ ) ‘1 | | ]
£ Wi L ror cr omeurr, 3 For LR /orcurm, & For LeR CIRCUIT, €
Vo CR L / I v :
/ //WCURVE 3
-0-2 y ta)
/
/ d
/ / N
—044 A
// / (b)
. / / ’
ot / /\
/ / e
/
/,
-0-8
{d)
-10

Fig. 3. Curves for calculating values of current and voltage

Fig. 5. Waveforms in LCR circuit.
(a) input, (b) current overdamped,
(c) current critically damped, (d)
current underdamped

/
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The trailing edge is a negative impulse:

= — E[ex t]

PR

The time constant, and therefore the scale of the
horizontal axis, is still equal to CR. :

curve 3, Fig. 3.

LR CIRCUITS

It is usual to consider current when dealing with the
LR circuit, but voltages can easily be obtained from the

fact that vL=L%’t and vr=iR. The circuit is shown

in Fig. 1b, and current and voltage waveforms for a
square wave input in Fig. 4. Taking the current
waveform first, the leading edge is given by:

R curve 1, Fig. 3.
The trailing edge on the other hand has the form:

i=g[ex —E]
RIP T

-i=§[1-ex w5‘]
P |-

curve 2, Fig. 3.
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The starting point is zero for the leading edge and g

for the trailing edge. The time constant is now % '

VOLTAGE EQUATIONS

To complete the picture we can write down the
voltage equations as follows:
For the rising edge,

—Rt

vL=E. exp =%

vr=E [1 —exp (_—L-

curve 1, Fig. 3.

curve 2, Fig. 3.

For the falling edge,

v= —E exp —I-l:{—t

vr= E exp _—Il}-t

curve 3, Fig. 3.

curve 1, Fig. 3.
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RLC CIRCUITS

The behaviour of this circuit, shown in- Fig. Ic, is
dependent on the relative values of the inductor,
resistor and capacitor. The three current waveforms
shown in Fig. 5 correspond to three conditions known
as underdamped, critically damped and overdamped.

The underdamped condition occurs when 4L is
greater than CR?, critical damping is when 4L is equal
to CR? and the overdamped condition occurs if 4L is
less than CR2.

STEP FUNCTION INPUT

A step response is chosen as the input waveform to
reduce the number of equations required. A trailing
edge produces similar results but the waveforms are
then negative-going. As the value of L is increased
from a small value the rise and fall of the current
waveform becomes more abrupt until the point of
critical damping is exceeded when a decaying oscilla-
tion is produced.

For those interested in the mathematical process, we
can write:

. di 1.
v = iR + L'Ef -+ Efl.dt.

Differentiating with respect to t gives:
3 [ ,di |1
L — — 4+—=—=0
aw T Ratc

The solution to this equation is of the form:
i=Aexp(p—q) t+Bexp(—p —qt

—R R? 1
= where p= —-,andq = [ — — —
P= 30 9=V T Ic
The final solutions are obtained by assuming certain
relationships between the components.. It is also
necessary to know the-shape of the applied voltage.
Let us assume a step voltage input from 0 to E volts.
(a) When 4L <CR? -
= — E (_—Rt) sinh A/B_’___l__ t
"R 1 TP\ ) A LC
4L LC :
This is the overdamped case shown in Figure 5b. The
precise shape will depend on the relative values of R, L
and C together with the value of E. o
(b) When 4L=CR?
[ = Et CX. :Et
L P 2
The critically damped case is very similar in shape to
the overdamped and is the point where oscillation just
fails to occur.

(¢) When 4L > CR?

i = ——E_——_( . exp (——_R':) .sin _1_.— l}i.t
L/1 R? 2L J)° LC 4L
LC 4L®
From this, the frequency of oscillation is:
f= (L _KR
LC 4L

The underdamped waveform produced by the above
expression is shown in Fig. 5d.

For quick reference the equations for the CR and LR
circuits are laid out in Table 1. Table 2 does the same
for the LCR circuit.
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MAIL- BAG

The on-going increase in postal and tele-
phone charges does not seem to have made
any difference to our post bag or our tele-

~ phone bell. Enquiries continue to flood in.

We find that there are two points we are
constantly mentioning. In the first place we
just cannot afford to reply to any readers’
letters, particularly those not associated
with projects we have pubished, unless they
are accompanied by a stamped addressed
envelope. Were we to undertake to do so our
post bill would become astronomic.

.We "cannot deal with technical enquiries
by telephone. Readers should write in, giving
details of symptoms and perhaps some test
point readings, when requesting technical
help so that we can at least give the relevant
author some idea of the problems involved.

Finally, whilst we normally supply details
as to source of components in each project
we do assume that the constructor refers to
advertisements and has an awareness of
general sources. Thus, where goods are
generally available we do not specify a
source. You could save the cost of a letter
by reading the advertisement pages first.

.

Test Equipment

~_« B Multimeters

-~
Lx LA The Eagle range of multimeters
| oy covers every possible need of the
electrical or electronic engineer.
They cost from about £6 to £58
(incV.AT.). There's at least one
which suits your job precisely.

We have a iot of other test equipment too.
Send the coupon and we'll send you our
complete catalogue.
F-_-----_-_----
lPIease send me details of all your test equipment

B MAME (o
| Aooress....

Eagle International Ltd., Precision Centre, Heather Park Drive, Wembley HAO 1SU
Tel(01)-902 8832

--—--‘

L-------_
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SEMIGONDUCTOR

PRI o o0 maecones

HERE can be little doubt that

microprocessors are the most
exciting new development to hit the
electronic headlines in recent years,
promising, as they do, the power of a
computer for use in everyday appli-
cations. Until recently though, ex-
citing promises are really all we have
seen, and the predicted micropro-
cessor car control chip and other
down to earth ideas have never
materialised as practical hardware.

I must confess to being a great fan
of the microprocessor philosophy,
but | am sure there are some readers
who feel that computers in any shape
or form, are more of a threat, than a
promise.

NEW CHIP

Perhaps | can recruit a few more
for the microprocessor bandwagon
by describing a thoroughly practical
new chip from ITT which provides all
the programming required to control
even the most sophisticated auto-
matic washing machines, in a tiny
fraction of the space required for the
traditional electromechanical timers.
The power of the microprocessor
approach allows the 1TT7150 to do
much more than just replace a con-
ventional cam timer, improvements
are possible to the fabric care wash
programs, and the controllability of
the machine is enhanced to make life
simpler for the housewife (or should
- it be house person!).

ROMs

At the heart of the 7150 are two
r.o.m.s (Read Only Memories) which
store the control programmes to
control up to ten machine functions
in separate, 20 step, wash pro-
grammes, There are typically seven
main wash programmes which con-
form to the system of fabric care
labelling, but the flexibility of the
microprocessor allows complete re-
programming by the manufacturers
to cope with new wash requirements,
or to change the nature of the chip so
that it can control a dishwasher,
tumble dryer, or central-heating
system. The LTT 7150 crams into a
single 28 pin d.i.l. no fewer than 2,000
memory bits, about 400 gates and
even some analogue circuitry for
good measure.
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REFRESHING CHANGE
There have been a number of
special digital i.c.s produced for use
with large m.o.s. memory systems
used in computer applications, but in
general these can have little interest
for amateur constructors because
they are too specialised. |t makes a
nice change therefore, to report on
one of these specialised devices
which could have wider uses than the
manufacturers intended. | refer to the
Motorola MC8505P ‘‘m.o.s. Memory
Address Refresh Logic circuit' which
sounds a bit of a mouthfull but is in
tact a very useful 6 bit binary counter
with parallel outputs via six AND-

OR-INVERT gates in the form of a

six bit multiplexer.

In a dynamic m.o.s. memory
system this chip is used to sequen-
tially step through the memory

addresses in order that the memory
contents may be refreshed before the
limited data retention period expires.
in  between refresh cycles, the
memory address is.provided by the
central processor so that data may
be written in or read out, and this
explains the need for the six bit
multiplexer, which selects either the
refresh counter outputs or the c.p.u.
address.

The MCB8505 operates from a 5V

7150

MC8505P

SD600

Z10L, Z15L, Z21L

D.M.O.S

D.M.O.S. is not a new logic family
but a new process for making m.o.s.
transistors which makes possible
much better devices for linear and
r.f. applications.

The D stands for double-diffused,
and d.m.o.s transistors are N channel
devices of the enhancement mode
type made by employing a new dif-
fusion technique to achieve precisely
controlled channel lengths. Because
of this precise channel geometry,
gain, cut-off frequency, input capaci-
tance, and on resistance can all be
opt|m|sed and an incidental benefit
is an increase in drain/source voltage
breakdown rating.

A prime example of the d.m.os
family is the SD600 from Mullard,
which is in fact two dual-gate d.m.o.s
devices contained in an 8 pin mini
d.i.p. package for use in the front-end
of equipment operating in the range
10-200MHz.

A device of this type is ideal for
use as the r.f. amplifier and mixer of
a high quality f.m. tuner where all the
advantages of the d.m.o.s technotogy
give a significant improvement in
performance when compared with
conventional f.e.t. front-end. Add to
these performance advantages the
economy and ease of use of the

supply,'comes in a16 pin d.i.l,, and is practical minidip package, and you
compatibte with t t.i. logic. can see that the SD600 is sure to
be a winner.
- V+O
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The SD600 in use in a typical mixer and r.f. amplifier stage
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SURGE SUPPRESSORS

When incorporating triacs thy-
ristors, or power transistors in high
voltage circuits it is possible to allow
a small safety margin in the voltage
breakdown ratings to ensure that in
normal circumstances there will be
no catastrophic failures due to over-
voltage.

Unfortunately  normal circum-
stances do not always apply, and
overvoltage conditions can occasion-
ally occur due to lightning strikes,
power grid surges and back e.m.f.s
caused by the switching of inductive
loads. Increasing the breakdown
ratings of the semiconductors to cope
with these freak occurences is un-
fortunately no solution, since a
drastic uprating of this sort will lead
to much higher prices and a likely

decrease in switching performance.

The only practical protection which
can be provided against transient
overvoltages in high voltage equip-
ment is the installation of surge
suppressors of the voltage dependant
resistor type, and an improved range
of such devices has now been intro-
duced by International-Rectifier.

The Z10L, Z15L and Z21L
“Zenamic'' series of devices are
metal oxide varistors with a non
linear current-voltage relationship so
that they maintain an almost constant
voltage across themselves over a
very wide range of currents. That
sounds a bit like a Zener, doesn't it,
but the difference lies in the fact that
although the average power dissi-
pation of these transient suppressors
is comparable to that of a Zener,
the peak current handling capacity

extends to no less than 2,000 amps
for the Z21L.

WIDE RANGE

The Zenamic devices are available
for a wide range of voltages between
130 and 730 volts, and are housed in
a two lead disc package of 13mm
diameter (Z10L) 15mm diameter

* (Z15L) or 24mm diameter (Z21L).

To choose a device for a particular
application one simply calculates the
maximum steady state voltage appli-
cable, and selects the voltage sup-
pressor with the identical, or slightly
higher, voltage rating. To protect, say,
a thyristor, the Zenamic device is
simply connected in paraliel with it,
so that any voltage spikes are safely
absorbed without causing break-
down.

NEWS BRIEFS

ANWGN%MﬂMNﬁMWmm%

SLIMMER digital watches are on the way. Fairchild

Camera and Instrument Corporation has entered
the UK electronic watch market with two broad ranges
of slim line digital watches. Less than 3/7th of an inch
in thickness the Fairchild watches incorporate the latest
ideas in miniaturised circuitry and use smaller batteries.
Two lines will be marketed. An ‘“up-market” range
consisting of eleven men’s and eight ladies models in
either gold, stainless steel or chromium finishes. They
will range in price from £43.95 to £97.50 and will be
sold through fine jewellery stores. A low price range
includes six men’s and seven ladies’ models priced from
£19.95 to £32.95: these will be sold through retail
outlets carrying similarly priced products.

Features of all these Fairchild watches are: single-
button, five-function operation for hours, minutes,
month, date and seconds; scratch resistent ruby coloured
lenses; an attasinable accuracy to within 60 seconds a
year-

“This California-based company will also be entering
the UK consumer market with electronic clocks and
television games, it has been announced.

Ministry of Defence Backs BS3000

FROM February | the Ministry of Defence introduced
a new contracts clause requiring electronic com-
ponents used in the design of MoD sponsored equipment
to’ be approved within the BS9000 system. This un-
equivocal support for British Standards should ensure
that BS9000 becomes the recognised authority for
component quality and performance throughout the
industry-

The BS9000 series was formulated by the British
Standards Institution in 1967. The decision of MoD to
make its use mandatory now is based on the fact that
the range of components now included in BS9000 is
sufficient to make the scheme practical for many re-
quirements; plus the realisation that an accelerated ex-
pansion of the scheme is essential to keep pace with
the rapid developments in electronics, and this is likely
to be brought about most effectively by the full
adoption of the scheme by a major and influential user

RIES

of components such as the MoD. The MoD also pro-
vides financial assistance towards the cost of obtaining
qualification approval of components for defence
projects.

This decision has the support of the BSI, and the
British Electronics Industry, also of various US com-
ponent manufacturers. It must enhance the prospect of
BS9000 becoming a major part in any European and,
ultlmately, world wide 'scheme for component standard-
isation, .

Fair Deal

BOOKLET which summarises the current laws affect-

ing every day trade and consumer transactions has
just been published by the Retail Trading Standards
Association.

Entitled “Honest, Fair and Legal”, the booklet covers
the rights of the shopper and where the retailer stands
if he resists claims under the Sale of Goods Act 1893.

It covers law about descriptions of goods and services,
selling methods and safety. Also, it refers to public
authorities with which retailers will be mainly concerned,
and the sanctions, prosecution and penalties which may
be encountered.

The booklet concludes with the Association’s advice
on 14 rules for retailers, which could form the minimum
basis for all voluntary codes of practice agreed with
the Office of Falr Trading.

The booklet “Honest, Fair and Legal”, price 75p, is
available from the Retail Trading Standards Association,
360/366 Oxford Street, London, WIN 0OBT.

IBA Handhook .

HIS annual spublication appears in its 14th edition

with the new title “TV & radio 1976.”

All facets of broadcasting undertaken by the Indepen-
dent Broadcasting Authority come within the scope of
this handbook. Programme matters receive much atten-
tion and the articles are well illustrated in black and
white and colour. Facts are given about all the in-
dividual programme companies, ITV and ILR. Maps
indicate normal service areas for each transmitter. ERP
and aerial polarisation and physical details are given.
There is advice on obtaining the best reception including
stereo sound, and some peeps behind the engineering
scenes. But perhaps the main appeal of this very attrac-
tively produced book will be in the programmes and the
well-known personalities—whose pictures adorn many-
of the 224 pages.

TV & radio 1976 is available from newsagents and
booksellers, price £1.30. i
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ADD-ON I:AI'AI:IIANI:[ UNIT .

Allows accurate measurement of capacitance from less than 1pF to greater than
30uF when used with any standard multimeter.

As an added bonus this project can be bulit on the FREE Printed Wiring Board.

2/=\/ DIGITAL FREQUENCY METER

This design uses the latest integrated circuit technology to simpity
construction.

Four frequency ranges covering 50kHz to 50MHz (extendable to 500MHz)—
Resolution down to 10kHz at 50MHz—Variable input sensitlvity—Simple
calibratlon and maintenance.

AUDIO GOMPASS |~

Originally developed as an aid to blind sallors, this unit
can also provide an off-course alarm for use on seif-
steered yachts. \

The Audio Compass will prove invaluable for power craft
and for night salling since It allows ears to replace eyes
when steering a compass course.

Our May Issue will be published on Friday, April 9, 1976

PRACTICAL

- PLEASE NOTE:
! it is In your Interest to place a firm
order with your newsagent—in
5 advance. Back numbers are not

available, so make sure of your copy
now!




Black Watch kit
£14.95!

A The Black Watch by Sinclair is unique.

Controlled by a quartz crystal, and
powered by two hearing aid
batteries, it uses bright red LEDs to
show hours and minutes, and
minutes and seconds. And it's
styled in the cool prestige Sinclair
fashion: no knobs, no buttons,

no flash.

The Black Watch kit is unique, too.

It's rational - Sinclair have
reduced the separate
components to just four-and
it's simple: anybody who can
use asolderingiron can assemble
aBlack Watch without difficulty.
& From opening the kitto wearingthe
watchisa couple of hours’ work.

The

* Practical—-easily built by
anyonein an evening’'s
straightforward assembly.

* Complete-rightdownto |
strap and batteries.

* Guaranteed. A correctly-
assembled watchis
guaranteed forayear. It
works as soon as you put the
batteries in. On a built watch
we guarantee an accuracy
within a second a day-but
building it yourself you may be
able to adjust the trimmerto
achieve an accuracy withina
second a week.

Touch and tell

Press here for hours and minutes... here for minutes and seconds. Batteries easily replaced at home.

The specialist features of the Black Watch

Smooth, chunky, matt-black case, Large, bright, red display-easily read Runs on two hearing-aid batteries
with black strap. (Black stainless- atnight. Touch-and-see case~ (supplied). Easily re-set using special
steel bracelet available as extra— no unprofessional buttons. button-no expensive jeweller's

see order form.) service.
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The Black Watch-using the unique
Sinclair-designed state-of-the-artIC. Omplete k|t

The chip... ...and how it works
The heart of the Black Watchisa A crystal-controlled reference is used
unique IC designed by Sinclair and todrive a chain of 15 binary dividers

custom-built for them using which reduce the frequency from The kit contains
state-of-the-arttechnology- 32,768 Hzto 1Hz. This accurate 2 rlinfgd ircuitboard
integrated injection logic. signal is then counted into units of pni o ginclai desianed IC
f . u r-

Thischip of silicon measures only SEEERLE, [ICS, gnd hour_s, and on en:a sulated uartzgcr stal
3mm x 3 mm and contains over request the stored information is poscrita q Y
2000 transistors. The circuitincludes ~ Processed by the decodersand - - trimmer

display drivers to feed the four . capacitor
a) reference oscillator 7-segment LED displays. When the LED display
b) divider chain display is notin operation, special Ly : . .
c) decoder circuits power-saving circuits on the chip 2’02?30?% ha il o)
d) display inhibit circuits reduce current consumption to only p v
e) display driving circuits. afew microamps. batteries

battery-clip
. black strap (black stainless-
LED display steel bracelet optional extra-
i see order form)
11. fullinstructionis for building
and use.

The chip'is totally designed and
manufacturedin the UK, andis
the first design to incorporate
all circuitry for a digital
watch on asingle chip.

All the tools you need are a fine
soldering iron and a pair of cutters.
if you've any queries or problems in
building, ring or write to Sinclair
service department for help.

Trimmer
Quartz crystal

Batteries?
2000-transistor silicon integrated circuit

H .3 J J 1 J ! J J ! I 5 ! 1 7 }
Take advantage Of thls I To: Sinclair Radionics Ltd, FREEPOST, St lves, Huntingdon, Cambs., PE17 4BR.

nO-I'ISkS, money-baCK Please send me Total £
|
Offer tOday' ........ (qty) Sinclair Black Watch *lenclose chequefor £..........cooiiis
The Sinclair Black Watch is fully kit(s) at £14.95 (inc. black made outto Sinclair Radlonocs Ltd
guaranteed. Return your kit in original strap, VAT, p&p). and crossed.
S:f:glélogl\ﬁlit’:glnlo a/aity:oaur;?quweesltlion - (gty) Sinclair Black Watch(es) * Please debit my *Barclaycard/Access/
y H : builtat £24.95 (inc. black American Express accountnumber

All parts are tested and checked

before despatch -and correctly-
assembled watches are guaranteed

for one year. Simply fill in the FREEPOST
order form and post it-today!

Price in kit form: £14.95 (inc. black
strap, VAT, p & p).

Price in built form: £24.95 (inc. black

strap, VAT, p&p).

.. (qty) black stainless-steel
bracelet(s) at £2.00
(inc.VAT,p&p).

Name (please print)

b_________——

strap, VAT, p&p). Address

sinci=ir-

Sinclair Radionics Ltd,

London Road, St Ives,

Huntingdon, Cambs., PE17 4HJ. ) PE /4

Tel: St lves (0480) 64646. Signature _

Reg. no: 699483 England. VAT Reg. no: 213817088, FREEPOST-no stamp required. *Delete as required
L1 ] L) . 1 r I [ [T 1}
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SHOOT is a simple, inexpensive, electronic game of
skill that tests the player’s speed of reaction.
Using TTL logic and a battery power supply it
is small and self-contained, and an entertaining
challenge to the player.

OBJECT OF THE GAME

The object of Shoot is, like a fairground rifle
range, to shoot down a moving target, in this case
a light moving along a row of le.d.s. The player
“shoots” when he thinks the light is at the centre
of the row. If he has “hit” the light it goes out but,
unlike a rifle range, if ‘he “misses™ the light comes
on and forms a second moving target, doubling the
player’s problem. This will happen each time he
“shoots”, and if the centre light is on at that instant
it will go off, and if off it will turn on.

The speed at which the lights move along the row
determines the degree of skill required to accurately
*shoot’ them down.

The player will soon find he can devise his own
rules for the game and set himself problems. For
example, he could progress from no lights travelling
across to all nine lights full on in the minimum
number of ‘‘shots”. This ability for the player to
determine his own rules makes Shoot an intriguing
game to play.

Shoot is small and portable, simple to construct
and is cheap at about £6. Operation is straight-
forward, consisting of only three controls. The game
is quickly understood by u new player. The project
also provides the chance to gain knowledge of work-
ing with TTL.

CIRCUIT DESCRIPTION

It can be seen, from the above description, that
pushing the “shoot™ button inverts the state of the
centre l.e.d. The logic to achieve this consists of 2
nine-bit shift-register. its states indicated by l.e.d.s,
with a conditional inverter between the fifth and
sixth bits operated by the “‘shoot” button.

This conditional inverter is an EXCLUSIVE-OR gate.
The truth table is shown below:

Inputs
Output
A B
0 0 0
0 1 1
1 0 1
1 1 0

Fun for all
the family...
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If input B is a logic 0, then input A is the same
as the output. However, if B is a logic I, input A is
inverted at the output. The conditional inverter
forms the basis of Shoot.

The circuit diagram is shown in Fig. 1. IC] and
IC2 are 7496 five-bit serial-in paraliel-out shift-
registers. They are connected as a nine-bit shift-
register, the nine le.d.s connected directly to the
outputs via 2702 current limiting resistors R2-10.

Bettween stage five and six there is an EXCLUSIVE-
oR gate 1C4a (a quarter of a 7486). In fact, the fifth

" stage le.d. (D5) is connected to the output of this

gate. The output of the ninth bit of the shift-
register is fed back into the serial input of the regis-
ter so that the operation is cyclic. The other input
of IC4a is connected to the “shoot’ circuit.

Half a 7413 dual, four-input Schmitt NAND gate
and C4, R11 and VRI are connected in the usual
Schmitt oscillator configuration, providing the clock
pulses for the shift-register.

The output of IC3a is inverted by 1C4b, a spare
EXCLUSIVE-OR gate in the 7486 package, connected in
its inverting mode by R12. IC3b, C5, C6, R12, R14,
D10 and S1 form the-“shoot” circuit.

CIRCUIT OPERATION

With S1 open, C5 and C6 charge via RI3 and
R14 to the Schmitt trigger level for the gates IC3.
All other inputs are high (logic 1) so IC3a output
goes low (logic 0) and starts the oscillator cycle.
IC3b output then goes fow. This is connected to
1C4a which acts as a gated inverter and the shift-
register cycles round clocked by IC3a oscillator,
Light emitting diodes D1-9 give indication of states.

When S1 is closed C5 and C6 (via D10) discharge.
Inputs to IC3a and IC3b go low causing their out-
puts to rise. IC3a can now no longer operate as an
oscillator and because of the inverter IC4b, the
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clock input to the register is held low. However, the
input to IC4a is now high and it inverts the state of
D5: if it was alight it goes out and vice versa.
Meanwhile C4 charges to a logic | via R11 and VRI.

When S1 is released C5 and C6 charge. Because
C6 is charged (via R14) from C35 the voltage across
C6 lags that of C5. C5 reaches the Schmitt trigger
level of IC3a and, all other inputs being high, its
output goes low. The output of IC4b goes high and
the register is stepped one state. (The 7496 changes
state on the leading edge of the clock pulse.)

The inverted fifth state is thus moved to the sixth.
IC3a is now again acting as an oscillator. The volt-
age of C6 now reaches Schmitt trigger level of
IC3b whose output goes low. The conditional in-
verter IC4a returns to its non-inverting state before
the next clock pulse and so the shift-register cycles
as before until S1 is closed again.

Pushing the *‘shoot™ button S1 stops the clock and
inverts the state of the centre le.d. Releasing the
button steps the register one state, returns the fifth
le.d. to a non-inverted state and starts the clock.
The fact that the lights stop moving when the but-
ton is depressed is very convenient to be able to
study the pattern of the lights for the next ‘shoot”.

-r

é

£

(

COMPONENTS . . .

Resistors R2
R1 1kQ
R2-R10 270Q (9 off)

R13 470Q
R14 330Q

R11 3300 W
R12  2kQ 017

[

R2-10 2701

RS

W
278

R6

w
2]

R7

whalal

D6,
D1-9 TIL209

R15 560Q
AII +5% 4+W carbon R1

Potentiometer

VR1 470Q (see text) ;

Capacitors

ICY 7496

C4 100uF 6V elect.

C1-C3 0-1uF disc ceramic (3 off) ‘l T

R10

1
1C4a
i 786

CLOCK

1C2 7496

Cs5 100:F 6V elect.
Cé6 10uF 6V elect.

Integrated Circuits
IC1, IC2 SN7496N (2 off)
iC3 SN7413N

SE

I1C4 SN7486N

Diodes )
D1-D9 TiL209 or similar v
D10 1N914
D11 50 p.i.v. 250mA silicon diode

Switches .
S1 Miniature push to make
S2 Miniature slide switch

1e38t
Miscellaneous f” 7

B1-B4 MN1500 1-5V (4 off)
Case (see text), 0-1in matrix Veroboard

95 X 61mm (3-75 x 2-4in), battery clips,
spacers, etc.

\.

Fig. 1.

Circuit diagram of the Shoot game
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Fig. 2. Layout of the components and cuts on the Veroboard

The completed Shoot game

On switching the power on (82), R1 and C! clear
the shift registers. This provides a useful method of
returning to the “all off * state. C2 and C3 suppress
switching transients on the power supply rail which
could upset the operation of the togic. VR varies
the frequency of the clock and hence the rate at
which the lights appear to travel. DIl limits power
supply to 55 volts because of the diode voltage
drop. Also it ensures against wrong polarity con-
nection.

CONSTRUCTION

The circuit is constructed on Veroboard. The lay-
out is shown in Fig. 2.

The game was housed in a mplastic case 4in X
3in X 14in. but any instrument case will do provid-
ing it is no smaller.

To leave the front panel clear of controls except
for the “shoot” butten it was decided to make VRI
an edge control. This was done by gluing an edge

320

control knob trom an old transistor radio to a skele-
ton presel. There is no reason why an ordinary
potentiometer could not be used. The batteries can
either be held in holders or soldered together.

Components are not critical except C2 and C3
which must be disc ceramics. C4 gives a satisfactory
range ol speed for the display. but if the game
proves too eusy. reducing its value will increase the
speed further. It was found that 4 switch with a
heavy or long-travel action was best for S1. Alkaline
Muanganese batteries were used because of their
higher power and longer life compared to dry
batteries. However, HP7s could be used..

CONCLUSIONS

Shoot is an interesting project to construct and
most compelling to play. The prototype has been
in existence for some time and all who have played
with it were most impressed and absorbed. Develop-
ments to the circuit such as a scoring system or
firing delays. could easily be made but the added
complexity would mean the game wuas no longer
portable which was one of the major factors in the
design of Shoot.

Nm.'

April 1976
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THE JOANNA
ELECTRONIC PIANO

has realistic piano effect with touch-sensitive
keyboard and additional choice of harpsichord
or honky-tonk voicing.

THE ORION STEREO
AMPLIFIER

A hi-fi amplifier with output of over 20420
watts. Compact and complete in one unit, it
measuresonly 14" x 6" x 2",

_ \ THE MINISONIC
 BEEE_.. | MK2SOUND

p— B | SYNTHESISER

' An up-dated version of the published Mk 1,

the Mk 2 has an integral keyboard, two

250 mW monitoring channels and

loudspeakers, and facilities for amplitude,
frequency and harmonic modutation.

Some great sound effects units
;ZZS;VZ/YO)W at least 2 weeks PLus for guitars, keyboard instruments

and general recording.
If you do not wish to mutilate your copy of the magazine, please send your order on a separate sheet.

Available
NOW

£1.20

by post only

To : Practical Electronics (Sound Design), PLEASE WRITE IN BLOCK LETTERS

IPC Magazines Ltd., Fleetway House,

Farringdon Street, London EC4A 4AD. INBIMI oo
Pleasesendme ... copy(ies)

of “Sound Design”. | enclose a Postal AAAIESS ..ot

Order/Cheque for £1.20 (£14-20p post.
& pack.) or (state amount for more than

ONE COPY .ottt ssess s
(pEp35pfor2copies). | POSt COdE....corrrrirnn

Remittances with overseas orders must be sufficient to cover despatch by sea or air mail as required.

Company registered in England. Regd. No. 53626. A subsidiary of Reed International Limited
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CALCULATOR

Combining the most popular
functions of a handheld memory
calculator and a basic slide ‘rule
calculator, Texas Instruments have
introduced the TI1-2550-11 8-function
calculator. s

The new calculator features the
basic five functions (add, subtract,
multiply, divide and percent) with
an automatic constant on all five

functions® plus a full four-key
memory: memory plus, memory
minus, memory recall and clear

memory. In addition, it features the
widely used slide rule calculator
functions of square root, square and
reciprocal.

The reverse key is especially use-
ful to divide the quantity in the
memory by the quantity in the dis-
play. The square root, square and
reciprocal keys operate only on the
displayed quantity; "they do not
complete any pending operation.
Thus, it can easily solve problems
such as the square root of the sum
of. squares without using the
memory.

Used for the first time in a Texas
calculator is a bright green vacuum-
fluorescent display with large 0-2
inch-high digits.

For maximum readability, the
negative sign is always displayed
immediately to the left of the first
displayed digit. A ninth character
on the extreme left of the display is
used to indicate a quantity stored

in the memory and as an error and -

overflow indication.

The calculator can be set to oper-
ate in full floating operation or to
round off the answer to two places
after the decimal point.

Weighing less than 8oz (230g),
the TI1-2550-11 comes with the BP-2
battery pack containing two fast-
charge nickel cadmium cells, the
AC9900 adapter/charger and an
owner/users manual. The recom-
mended retail price for the TI-2550-
I is £2995 including VAT and
accessories.

Addresses of nearest stockists can
be obtained from Texas Instruments
Ltdl.), 165 Bath Road, Slough SL1
4AD.

POWER AMPLIFIER

For the power enthusiasts Bi-Pak
Semiconductors are now marketing
the AL250 125W power amplifier
module.

Capable of delivering 125W
r.m.s. into 4 ohm loads, the module
has a sensitivity of 450mV and a
frequency response extending from
25Hz to 20kHz. Distortion levels
are typically below 01 per cent and
damage resulting from incorrect or
short-circuit loads is prevented by

. a four transistor protection circuit.

Intended for use in applications

such as disco units, p.a. systems and
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MARKET

PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent 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.

background music players, the
AL250 costs £1595 plus VAT, The
module is fully guaranteed and
comes complete with instructions.

Further details can be obtained
from Bi-Pak Semiconductors, 63
High Street, Ware, Herts.

STABILISED SUPPLY

The new low voltage stabilised
power supply kit from RCS "will
give up to 100mA d.c. output at
various voltages.

Operated from 200 to 240V a.c.
mains input the stabilised output
voltages available are 6V, 71V, 9V

and 12V. ‘The circuit is of the
parallel Zener diode type, the out-
put voltage is governed by the
value of the Zener diode and the
current is limited by the value of a
resistor.

The kits are supplied for one
output voltage and current as re-
quested by the purchaser. All parts
are available separately and a com-
plete kit costs £2-95 including VAT:
postage is 45p. \

Further information and kits are
available from Radio Component
Specialists, 337 Whitehorse Road,
West Croydon, Surrey.

RESISTOR CALCULATOR

To compliment their very large
range of carbon film, wirewound
and vitreous wirewound resistors,
West Hyde Developments have
designed and are marketing a Sin
plastic resistor calculator.

One side of the calculator has a
swinging cursor which enables you
to calculate power, current, voltage
and resistance (any two known .and
two unknown). The other side con-
tains the slide rule. !

The calculators are available
from West Hyde Developments
Ltd., Ryefield Crescent, Northwood,
Middlesex, price 61p including VAT
and postage and packing.

Texas TI1-2550-11 8-function calcu-
lator

The 125W power amplifier module
from Bi-Pak Semiconductors

& e

Resistor/Slide Rule calculator
from West Hyde
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- by K. Lenton-Smith

ATE last year, a horde of organ-
building enthusiasts descended
on the Hammond (U.K.) Sonorous
Works at Edgware one Saturday
afternoon—Ilooking for bargains. The
occasion was a sale of surplus circuit
boards and spares due to certain
models becoming obsolete. Key-
boards, pedalboards, transistor
generators and drum units were
among the many items offered: as |
was there (and did not come away
empty-handed!), | can report that the
trade was brisk.

Hammond (U.K.) have never manu-
factured organs as such, but have
simply put together kits of parts made
in America. Escalating costs are such
that it is now cheaper to import com-
plete organs from other parts of the
Hammond organisation, so Bob
Grant, their Sales Manager, tells me.

More expensive organs will still
come from the U.S., whilst Japan will
cater for the lower end of the market.
Sadly, this makes economic sense.

Any Hammondphile who heard of
this sale may therefore be assured
that his favourite organ is still in the
forefront.

SIDEMAN

Twenty years ago, the rhythm unit
was not as commonplace as it is
today. The Wurlitzer “Sideman’' was
typical then: completely valve-opera-
ted, its rhythm patterns were derived
from a disc carrying concentric
circles of contacts wiped by multiple
pick-up brushes and motor-driven.

The voice circuits were much the
same as they are today, but the whole
unit was massive due to both the
mechanical parts and the heavy
engineering associated with valve
equipment. Transistors and i.c.s
subsequently reduced both size and
weight, quite apart from the modern
tendency to provide only a pre-
amplified output.

Present prices are very different
and today's version is at least port-
able, but there are still afew problems
to contend with.

Given the choice between an
electronic drummer and the real thing,
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most musicians would prefer the
latter. His main advantage lies in the
fact that he can vary his rhythms, he
can remain tacit for a bar or two, play
ppp or fffas the case may be and even
react to a raised eyebrow—rapport
with his colleagues perhaps?

However, even the best drummers
are occasionally guilty of slowly
speeding up tempo and the worst of
them can get off the beat! This is the
one area where the electronic version
scores, the oscillator supplying the
counting/logic system will give a
strictly measured beat, ad nauseam.

Monotony is the main criticism
levelled at the Rhythm Unit, so
Hammond have come up with a
(partial) solution.

Their latest unit features the usual
rhythms but, by means of four extra
buttons A, B, C and D, alternatives to
each rhythm are obtained. This
means that there are four variables
for each rhythm, i.e. four Waltzes,
four Bosa Novas, etc. in addition, the
unit may be programmed to scan
across these alternatives automatic-
ally, making the changes at pre-
determined intervals of half a bar,
one, two, four, eight ar 16 bars.

Short of using a recording of a live
drummer as an accompaniment, this
Hammond idea is about the best
advance one could hope for in an
electronic drum unit.

CLEAN FINGERING

The “Solovox'' type of monophonic
keyboard is long dead, but pianists
who used these found that they had
to devise a playing technique to suit
its circuitry. The tone generator was
an R-C multivibrator, usually a glow-
ing 6SN7, and the playing keys
effectively varied a resistive or capa-
citive value applied to the valve.

Though the player knew that you
couldn't play a chord on a mono-
phonic instrument, there was always
a tendency to do so out of sheer
habit. Normally there was no harm in
this as, however many notes were
keyed, only the top one affected the
generator, .

The same problems apply to the
average Synthesiser with an added

complication. We still key into a chain
of resistors, but they are now used as
a divider to provide voltages rather
than a single resistive value. The
forgetful pianist who inadvertently
plays a “'chord” will produce an odd
result because a number of resistors
will be shorted out of the chain,
causing the VCO to produce Eastern
scales and upsetting the loading of
the voltage sources.

Slurs from one note to another,
though feasible on organ or piano,
will not work very successfully for the
same reason, even the acciaccatura
will prove difficult. A nuisance? Not
really, as anything that makes for
better keyboard discipline can't be
bad.

Although a strong portamento
might help to disguise the problem,
many listeners will object to the
“‘cure'. Let'sjust say that your VCO
and Hold will love you for realising
that clean fingering helps them
enormously!

IN TUNE

The Synthesiser is a versatile de-
vice, but this column is concerned
solely with its musical capabilities.
Re-recerding demands  accurate
tuning of VCOs and, even if an oven
is incorporated in the circuitry, it is
usually necessary toresort to tuning-
checks from time to time. A piano, or
other frequency reference, may not
be always available: even if it is, there
is a tendency to wear a track in the
carpet!

It seems to me to be a good plan
to incorporate a switched oscillator
in the synthesiser, tuned to 440Hz for
preference, to save both patience and
shoe leather. On the natural assump-
tion that the recording apparatus runs
at a constant speed, the tuning of
each track laid down can be closely
controlled.

This arrangement will be found
invaluable where the whole keyboard
can be octave-shifted for recording
the extreme ends of the frequency
range. A 741 op. amp. can be made
to produce a good sine wave, or a
Hartley oscillator could be designed
round a miniature driver transformer
(such as Eagle type LT44).

BOOKNOTE

Some organ-builders prefer frills
to good organ tones. Two highly
experienced designers who believe
that musical specification comes
first are my colleagues Alan Douglas
and Sid Astley.

The latest edition of “Transistor
Electronic Organs for the Amateur”,
should prove invaluable to any reader
contemplating, or engaged in,
building his own instrument.




A selection ot readers
suggested circuits. It
should be empbhasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.
Any idea published will
be awarded payment
according to its merits.
Why not submit YOUR
IDEA?

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

THE circuit shown in Fig. 1 is an
electronic alternative to the con-
ventional electro-mechanical flasher
found in most vehicles. Some
advantages of the electronic unit are
an improvement in efficiency,
adjustable flashing rate, and idess
dependence of the flashing rate on
battery voltage,

TRIi and TR2 form an astable
whose oscillation rate is just over
IHz. (This can be adjusted by alter-
ing R2 and R3.) TR3 and TR4 act
as a switch which is cither on or off
depending on the state of TR2.

A second switch is used to furn
off the supply to the flasher unit
when the direction indicator SI s

in the off position. This is per-
formed by TRS. lts presence is
essential as it would be impractical
to modify the existing direction
switch to a 2-pole 3-way type which
would normally be used in such a
case.

When S1 is moved either way
from the off position, C3 is charged
via D1 and TRS is held on via R7.
This activates the astable. The time
constant C3/R7 is made to be iarge
enough 1o allow TRS to be held on
whilst TR4 is on. TR4 is prevented
from discharging €3 by the action
of DI.

As soon as 81 is moved to the oft
position the bulbs stop flashing and
after a short while C3’s charge is
insufficient to hold TRS in a con-
ducting state resulting in  the
bistable being switched oft.

Chow Yow Soon

ELECTRONIC FLASHER
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ALTERNATIVE PATCH BOARD

HiS idea provides a cheap and
workable alternative to a usually
rather expensive piece of hardware

—the patch board.

To make the patch board, pairs
of Veropins are inserted into
adjacent holes in a rectangular
array of about 0-5in separation. on
a piece of 0'lin matrix board. The
pins are then wired up as in Fig. .
Patching is then effected by clipping
together the appropriate pair
pins in the array with a mminiature
insuiated single crocodile clip. This
gives a quickly changeable patching
arrangement and at a fraction of
ithe «cost of commerciai patch
boards.

E. Swialski,
Leeds.
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ERE is a design of a simple
transistor tester which might

be useful for many of your readers.
With this tester you can check

TRANSISTOR TESTER

transistors and see if they are in LA LA g
working order and measure hy,. + Oy
By varying VRI you change the i
current to the base from 0 to ! P L
approximately 90uA. Resistor R2 : ) g o
limits the current to the collector to ; Wi RY ( )} :
about 12maA. ! ”‘“é ook i :
If you divide the reading on ME2 i wodmal &
by the reading on ME! you can ' el
determine the hpg. ;
If using a multimeter as ME2 :
you can also measure the leakage :PNP R2
current if you switch it to a more ov St e
sensitive range. ) e 100- 01004
By switching S1 you can measure
both pnp and npn transistors.
Dan Warkander. =
Helsingborg, ﬂg I
Sweden. °
GCAR BATTERY GONDITION INDICATOR o
HE voltage of a car battery Risemon Roika R RSk eI
under running conditions can S
tell the driver a lot about the con- D2 CELOWY  Nie
dition of the dynamo, voltage regu- 0 Pt
lator, and the battery itself. Meters (130), AN - .
to indicate battery condition are 10 CAR o o | o K
expensive but the circuit to be des- BATTERY ) S
cribed performs the same function 76 <10k Be R7
at a fraction of the cost. Typically,
these meters are calibrated in sec- E
tions marked “poor”, “fair™ and o=
“good”, and this unit utilises
different coloured l.e.d.s to give the -
same information. This is enough Flg.l
to indicate a major fault, a less
serious malfunction that requires
checking or that the battery and
electrical system are in good con- the vyellow comes on, whilst at l.e.d.s half lit, which makes it a

dition. A red l.e.d. lit denotes a bat-
tery voltage of less than 116V
approximately, a- yellow lLe.d. indi-
cates 116 to 12:6V, and a green
l.e.d. shows 12-6V or more.

Referring to Fig. I, if the battery
voltage is below about 11:6V, both
transistors are turned off, and only
the red le.d. is lit. If the voltage is
between 116 and 12:6V, D3 con-
ducts via R2, transistor T1 turns on.
the yellow D4 lLe.d. is lit and diodes
D2 shunts DI, turning it off.
Similarly for voltages above 12:6V,
D6 conducts via R4, turning on
TR2 which lights the green l.e.d.
Diode D5 shunts TR and D4 turn-
ing off D4 and thus DI.

Construction is not critical, Vero-
board or printed circuit techniques
can be used remembering to mount
the l.e.d.s at suitable spacings first,
then group the other components
around them.

The only testing needed is to con-
nect the unit to .a variable power
supply, or to a potentiometer across
a fixed supply. As the voltage is
increased from zero first the red
l.e.d. will turn on then at about
11:6V the red le.d. extinguishes and
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12:6V the yellow will go out and
the green comes on.

The voltages at which the differ-
ent l.e.d.s switch in and out can be
casily varied for different applica-
tions by changing the values of D3
and D6. These can be “trimmed” to
06V limits by using an ordinary
silicon diode in series with the
Zener, but reversed in polarity with
respect to the Zener, which will add
about 0-6V to the Zener voltage.

The led.s can be increased in
brightness by reducing the 470 ohm
resistors to 390 or 330 ohms de-
pending on the current capability
of the l.e.d. used, not forgetting the
ratings of TR1 and TR2.

The completed unit at the high
voltage range consumes about
80mA, which is negligible from a
car battery, but will prevent its use
in battery portable equipment. The
circuit has many other uses, how-
ever, where the current consump-
tion is not critical, as a maximum
detector for tuning applications, e.g.
with multiple transistor stages in-
corporating smaller ranges at the
maximum end. Also at a switch
over point it is possible to have two

useful voltage indicator where the
expense of a meter is not justified
or extreme accuracy unnecessary.

The completed board can be built
into a small plastic box for mount-
ing on the car dashboard in a suit-
able position (some sort of cowling
may prove necessary if daylight is
too strong), or with care it should
be possible to insert the l.e.d.s from
behind the dashboard into a com-
posite instrument panel incorporat-
g a cowling. The only wiring
necessary is positive and negative
lines, one to a switched terminal on
the ignition, and the other to
chassis, appropriate polarities being
observed.

If the red
ently on.
regulator or

light remains perman-
the battery voltage
dynamo or any com-
bination of these is faulty. The
vellow l.e.d. warns of a fairly low
battery voltage. which warrants in-
vestigation if it has not changed to
green after a few miles driving. The
green light indicates that the elec-

trical system is functioning satis-
factorily.

M. J. Larner.
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ELECTRONIC DICE 5 0. IS DISPLAY
% ’ LY 1 "
iC1a L—’V\/‘-K' — A e
T HE circuit uses 74 TTL logic f aFxss | ¢
and component values are in \ - Laame €| pran
no way critical. It consists of a ki) PR =g 2o 0%
y ¢ [
counter with a cycle length of six St m’ My AAA—
driving an led. display via a 2 1L 200 7 e
decoder. This is arranged so as to b
illuminate the le.ds as they would BISTABLE 126 1267 ICVA
appear on the face of a dice dis- P
playing that number - l
When S1 is depressed the bistable DECODER
switches over (this is included to P
eliminate problems caused by con-
tact bounce) and the outpyt of iICla
goes high, driving the JK inputs of
IC3a high, allowing the clock pulses sy MULTIVIBRATOR S == |
from the muiltivibrator to toggle +5v 5V +5v
through and start the counter count- ) ol ; Q , 5 a i = |
ing. Depressing S| also removes the 130 I3 o 1Cka oy 10
bias of TR1 cutting it off and this K a y 3 2 i . i
blanks the l.e.d. display. CIL Ct QL (i~
When S1 is released the JK inpuls ! |
of 1C3a go low, holding the Q out- 1€1 - 700 COUNTER
put fixed, thus stopping the counter. e Tl F
TR is also switched on, allowing et
the led. display to come on dis- =
playing whatever is in the counter.
M. M. Malek
Sutton, Surrey
Fig. 1
FREQUENCY CHANGER FOR SYNTHESISERS
ﬂZVO
VR e
cs5
;Rv > W
6-8kn
Tl
INPUT —il ) !‘"F
o +5v
Ll ST T T ®
1 1 16)
!kﬂR 7 i 4 ‘la'
\ 1 w© R i
< 1c2 4
Yf) ; 565 b Sy sz |2 5 7‘4?32 12 QUTPUT
43 B & i -C
d o deione| | ) e 3
! )
l___‘ L 1L
LI
i, 2R3 RS - CI VS
-FWF 47k0 47 -I;SUPF
2o
b s i
8 8
c %
0 (2}
“MULTIPLY” DiVIDE
C00E CODE

Tur; circuit shown in Fig. | is a
frequency changer which can be

uscd with instruments such as syn-
thesisers. A 565 phase-locked loop

is used with a 74192 digital up-
down counter which sets the multi-
plying value. A second 74192 then
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Fig. 1

divides it to give the final output.

The multiplication and division
are set by digital codes on the
respective multiply or divide inputs
to the unit. These inputs are set
to ION where N is the desired
frequency multiptication/division. A

b.cd. thumbwheel switch could be

used here for fixed codes .or a

memory arrangement for controlled
seguences.

B. Hatton.

Waltham Cross
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I.L.P. (Electronics) Ltd

SHEER SIMPLICITY!

Tuner _~..

Gram |

Tage ™S~
i Ralf HYS
i
i

Tape o0.p BASS
Fuse
1 Half uvs/ RY50
d LS <}
TREBLE
BALANCE
VOLUME
Stereo.Mono switch
-V +¥
v PSUS0
0
L E

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HYS5 1s a complete mono hybrid preamplitier, 1dealiy
suited for both mono and sterao applications. Internally
the device consists of two high quality amplifiers—the
first contains frequency equalisation and gain correction.
while the second caters for tone control and balance.

TECHNICAL SPECIFICATION

Inputs: Magnetic Pick-up 3mV RIAA; Ceramic Pick-up
30mV; Microphone 10mV; Tuner 100mV; Auxitlary 3-100mV;
input/impedance 47k} at 1kHz. Outputs: Tape 100mV,;
Main output 0db (0-775V RMS). Active Tone Controls:
Treble > 12db at 10kHz: Bass = 12db at 100Hz. Distortlon:
0:5% at 1kHz. Signal/Nolse Ratlo: 68db. Overload Capa-

The HYS0 1s a complete solid state hybrid Hi-Fi amplifier
incorporating its own high conductivity heatsink her-
maeticaily sealed in bilack epoxy resin. Only five connections
sre provided. input, output, power lines and earth.

TECHNICAL SPECIFICATION

Output Power: 25W RMS into B8{1. Load Impedance:
4-16{1. Input Sensitivity: 0db (0-775V RMS). Input
impedance: 47k{l. Distortion: Less than 0-1% at 25W
typically 0-05%. Signal/Noles Ratlo: Better than 75db
Frequency Responsse: 10Hz-50kHz = 3db. Supply Voltage:
+25V. Size: 105 x 50 x 25mm

The PSUS0 incorporates a specially designed transformer

and can be used for either mono or stereo systems

TECHNICAL SPECIFICATIONS

Blity: 40ab on most sensitive input. Supply Voltage: PRICE £6 . 20 4';21&!';,5 \'/r:‘er 8_";{“,'.2%",,:‘,‘,'\“ =25V, Input voltage: 210-240V. Size:L 70
PRICE £4-75 :vv PRICE £6-25 %7
TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

I.LL.P. Electronics Ltd. PleaseSupply ...
Total Purchase Price
Crossland House, { Enclose Cheque O Postal Orders [ Money Order O
N’CK:E‘:';?"‘:'T‘iaz"A'sr_b“'y' Pler:;:?ebit ?nqyuiccesgsagcanteB Barc?:yecyardr a?:::ount O
5 Dane John, Canterbury, Account number .......
= (02‘;'7‘)‘ 63218 Name and Address
Regd. Office No. 1032630 Signature ............................
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This exciting new series, under the general Editorship of Morris COLWELL, provides clear and easily
understood descriptions, advice and general help for amateur constructors, students and technicians
aimed at breaking down the barriers that often deter beginners in electronics.

Available Now...

ELECTRONIC DIAGRAMS

M. A. Colwell

One of the first things that newcomers tc radio
and electronics need to come to terms with
is the language used. This book, which is aimed
primarily at beginners, attempts to break down
the barriers which so often deter students from
taking up the subject. It takes the reader
through the logical steps of building up circuit
diagrams from elementary circuit symbols to
complex systems.,

112 pages 216 x 138mm  |llustrated
0408 00201 8 £1.80

PRINTED CIRCUIT ASSEMBLY
M. J. Hughes, MA, AMIERE and M. A. Colwell

This book takes the mystery out of techniques
used in printed circuit assembly and encourages
constructors to make their own printed circuit
boards. The book describes the characteristics
of the various bases used and guides the reader
through the stages of translating circuit
diagrams into printed circuit layouts.

96 pages 216 x 138mm illustrated
0408 00203 4 £1.80

ELECTRONIC COMPONENTS
M. A. Colwell

This Guide describes the characteristics of the
various bases used in printed circuit systems
and guides ihe reader through the stages of
translating circuit diagrams into printed circuit
layouts. Image transference, etching, milling
and trimming methods are described. Some
special techniques such as through-hole plating,

edge connector tabs and multi-layer assembly
are also outlined, and reliability and mainten-
ance procedures are discussed. The merits of
alternative ready-made proprietary assembly
systems are reviewed and tabular comparisons
made.

112 pages 216 x 138mm I1lustrated
0 408 00202 6 £1.80

Available June...

PROJECT PLANNING AND BUILDING
Morris A. Colwell

This guide will help the constructor to plan,
design and lay out his electronic projects. The
book explains planning, use of tools, compo-
nent board layout, the design and layout of
chassis and cases, and assembly and wiring.
There is also an extremely useful Appendix.

SIMPLE CIRCUIT BUILDING

Morris A. Colwell

This Guide provides a logical introduction to
general purpose circuits for the home con-

structor and to converting theoretical circuits

into practical layouts. The book covers a wide
range of easy to assemble circuits, including
switching and logic circuits and their fayouts,
operational amplifiers, a.c. amplifiers and d.c.
power supplies.

PRACTICAL ELECTRONIC PROJECT
BUILDING

Alan Ainslie and Morris A. Colwel!

A concise but informative guide to some of the
current popular methods of construction and
techniques employed in home construction.
Contains hints on finishing and fault-finding
methods.

For details of all Newnes Technical Books please write for a free catalogue
and watch for announcements In following Issues of Practical Electronics.

Newnes Technical Books

b s

oy

BOROUGH GREEN, SEVENOAKS, KENT TN15 8PH
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RELAY OPERATION BY
SHORT PULSE

i6. 1 shows a relay RLA con-
nected to a 12 volt power sup-
ply. When the switch S1 s
momentarily closed the relay oper-
ates and locks through contact
RLAI The relay operating
voltage was 8 volts and the
time S1 had to be held closed for
the relay to lock was 68ms. This
length of time was far too long for
the required application and there-
fore the circuit in Fig. 2 was
developed to allow the relay to be
triggered by a shorter pulse.
TR1 is connected as an emitter
follower. In this circuit when SI
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operates Cl charges through RI1 .
and the time constant is CIR], in
this case making about 1ms. Thus
the holding voltage of the relay is
reached within about 2ms. Once
charged the capacitor will discharge
at a rate determined by the hp, of
the transistor TR1. The impedance
C1 “sees” looking into the base of
TR1 is hy X relay resistance, i.e.

- in this case, assuming an hgg for

the transistor of 28, 28k{). The dis-
charge time constant will therefore
be Cl x 28.000. Inclusion of the
transistor has thus not only reduced
the operating time of the arrange-
ment but also the effective hold

time.
R. Parfitt,
Croydon




ALTERNATIVE TUNING
INDIGATOR FOR VARICAP
TUNER

Fig.1

IT was decided to build a tuning
indicator to Mr Beeching’s de-
sign (P.E. Ingenuity Unlimited, Oct.
1974) but unfortunately it proved
impossible to obtain the MCI1335P

Motorola having ceased produc-
ion of the device zarly in 1973,

remaining the same:

requirements
(a) minimum loading on the output
of the LP1185; (b) the extra cur-
rent drawn from the 9V supply to
be relatively small; (c) the indicator

not to function on inter-station

noise.

satisfy all these requirements. With-
out a d.c. voltage applied to the
input, TR1 and TR3 are non-con-
ducting and consequently the l.e.d
does not light. The current from
the 9V rail is about 45mA and
flows through R3, R4 and TR2 in
paralle]l. The potentiometer VR4
and TR2 form a V,, multiplier
allowing a low impedance variable
voltage to be set at point A to meet
requirement (c).

When a voltage is applied to the
input in excess of that at point A
plus 065V, TR! conducts causing
TR3 also to conduct and the le.d.
to turn on. The loading of the out-
put of the LP1185 is minimised by
the low base current of TR1 (1-2xA)
and requirement (a) i1s met admir-
ably.

An alternative discrete design was The circuit shown in Fig. 1 was B. W. H. Jesse.
therefore embarked on. the initial eventually evolved and found to Orpington.
CAR THEFT ALARM
+
jr ) . {SZ Flgo I
{RI 10 R2
W0 WkO
CSRY
. 8 C10701 OR SIMILAR
| Cill [BIR (655
INPUT
IF |INgA InF IC1 o
) of Nesss . -
1 ICZ 3 TRZ
& % 2N3055
NESSS
RESET 5
Re < Ik [' o - l‘ -
I + HORN
| She =
S SRl T i
A N e ea s -1V
EXISTING WIRE
THE alarm circuit shown in Fig. | When the circuit is initially reset switch before the horn sounds.

produces an audible warning
(pulsating bleeps on the car’s horn)
if an intruder opens one of the car
doors.

The alarm uses the courtesy light
switch to detect the opening of a
door and this is used to trigger a
delay circuit which, if the alarm is
not reset, causes the horn bleeping
routine to begin.

The negative going transient
appearing across the bulb s
differentiated and used to trigger a
555 timer in the monostable mode.
The output of the 555 is inverted
and differentiated once again to
provide a firing pulse for the
thyristor CSR1. When on this
powers a further 555 operating in
the astable mode, and the output of
this stage is used to pulse the horn
via a 2N3055.

330

switched on it must be reset immedi-
ately as the timer will have com-
menced an initial timing cycle.

An alternative, slightly simpler
version may be constructed leaving
out the delay timer and taking the
input_directly to TR1. The delay is
a useful asset, however, as it allows

. sufficient time for one to reach the

+12v

The circuit can be used on nega-
tive cars also, but the modifications
shown in Fig. 2 must first be per-
formed. TR3 is used 10 invert the
voltage step to the input and the
horn is connected in the collector
circuit of TR2.

O. Jensen,
Oslo.

+12v

H
N\
e 2
—-VE
{b)
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How togeta reputatlon overmght for

Practical Electronics

To be perfectly honest, it’s not that
difficult.

Simply go out and buy a Goldring CK2
turntable construction kit. Follow the simple
step by step instructions.

And in no time at all you'll be the proud
owner of a superb, hand built, precision
engineered deck.

Which can hardly fail to make your
reputation amongst those who know about
HiFi. And all acheived with the minimum
capital outlay: around £28.00.

The Goldring CK2 kit is, in fact, based
around the rather more widely known G102
turntable.

Which means it’s belt driven, to reduce
wow, flutter and rumble to an absolute
minimum. (The same system most really
expensive decks employ.)

The pick—up arm features a viscously
damped raising and lowering device.

For the protection of your records,

easily adjustable playing weight, the arm will
accept a wide range of cartridges, such as the
Goldring G800.

A final touch is that both the on-off
function and speed selection are via neat
rocker switches.

If you fill in the coupon, we'll send you
our free colour brochure, which describes the
CK2 Constructlon unit in deta11

Andif you're
serious about HiFi,
you couldn’t hope

to ask for a better

start than that.

[_lo Goldring Limited. 10 Bayford Street, Hackney. London E8 i\lﬂ
| Pleasc tell me ‘more about the Goldring CK2 Construction unit. |
| Name — _ - = - l
I Address S ———— - :

P.E.i

| @Golclrmg

there’s an anti-skate mechanism.And withan L.+~ _ _ _ _ -

April 1976
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TRANSFORMERS

ALL EX-STOCK-SAME DAY DESPATCH. VAT 8%

MAINS ISOLATING
Prim. 120/240V. Sec. 120/240V
Centre tap with screen

VA

12 AND OR 24 VOLT
PRIMARY 240-250 VOLTS

10
14
17

8Ha @
GOt awn -
&

BENERBmmano
282828255 28¢%"

3000 2
115V or 240V sec. only*

30 VOLT RANGE
. 200/240V. Sec. 0-12-15-20-24-. 30V
Amps.

10-
10-

60 VOLT RANGE
. 200/240V. Sec. 0-24-30-40-48-60V |

‘IO 24
12-07

50 VOLT RANGE
Prim. 200/240V. Sec. 0-19-25-33- 40-SOV
Ref. Amps. &P
No.
102 05
103 1
104 2
105 3
106 4-
107 6
118 8
19 0

AUTO TRANSFORMERS
Auto Taps

)

0-115-210-240

75 0-115-210-240
0-115-200-220-240
0-115-200-220-240
0-115-200-220-240
0-115-200-220-240
0-115-200-220-240
0-115-220-220-240
0-115-200-220-240

Aef. VA
No (W.rt

?????9f9fh
LTI T ET

15-75
19-40
20-25 BRS

SCREENED MINIATURES P&P
A Volts p

ST e
oo
83

46

300 O
) 20-12:0-12-20
0-15-20-0-15-20
0-15-27-0-15-27
0-15-27-0-15-27

-56
L
-02
-07
-5§
03
3
-63

15
"

-
=

CASED AUTO TRANSF
240V mains lead input and
outiets:

£3-29

co

20VA

HIGH VOLTAGE MAINS ISOLATING
Prim. 200/220V or 400/440V
Sec. 100/120V 9 200/240V

Ref.

4:37

204 1A,
S112 500 12-15-20-24-30
BRIDGE RECTIFIERS
S0v 2A 35p

100V 40p
45p
85p
50p

POWER UNIT
CC12-05 Output Switched
3-4-56-7-5-9-12V at 500mA, £4-08. P& P
48p. VAT 25%

2A
10A(PM 7A6) £2-35
P & P15p. 25% VAT

TEST METERS

AVO 8 MKS £55-88

AVO 72 £21-72

U4313* £13-85

U4315* £11-80

*(USSR) inc. sleal carrying case
P. & P. £1-10. VAT 8%

ANTEX SOLDERING IRONS
15W £2-68, 18W £2-45, 26W £2-26,
Soldering iron Kit £3-61,

Stand for above £1-13.

P. & P. 25p. VAT 8%

MAGNETIC YO CERAMIC

HIGH QUALITY MODULES

3 W RMS Amplitier

5W RMS Amplifier

10W RAMS Amplifier

25W RMS Amplifier

Pre-Amp for 3-5-10W

Pre-Amp for 25W

Power Supplies 3-5-10W

Power Supplies 25W

Jransformer 3w
Transtormer 5-10W
Transformer 25W

P. & P. Amps/Pre-Amps/Power Sup-
plles 18p
. & P. Transformers 37p. VAT 25%

CARTRIDGE CONVERTOR
Operating voll-g- 2045V
only £2-65 P. & P. 18p. VAT 25%

BSR MINI-DECK
4 Speed Autochanger £6-00
P. & P. 72p. VAT 25%

NEW STEREO 30
COMPLETE STEREO CHASSIS INC
7 +7W RMS AMP, Pre-amp, power
supply, front panel, knobs (needs
mains trans.). Stereo 30. £15-75. Mains
trans. £2-45. Teak veneered cab.

£3-65. P. & P. B5p. VAT 26%.

ELECTROSIL
METAL OXIDE RESISTORS
Style Tol. Omic Range

TR4 100300k
100~300k £6-
10N-470% £2
510kN-1MN £2
1001-4701 £18
511-510k £7
560k-2M0 (31
1D1-9101 £18
1000100k £10
110k-1M0 €17

QTY-P.O.A. P. & P. 25p/100

Price{per
£10

LELLLL 2L _LS

“1 MADEIT MYSELF”
Imagine the thrill yow’ll feel! Imagine how impressed
people will be when they’re hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio

and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way to learn—and pave the way to a new,
better-paid career! No dreary ploughing through page after

page of dull facts and figures.

With this fascinating

Technatron Course. you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You learn
Radio and Electronics by doing actual
projects you enjoy—making things with
your own hands that you'll be proud to
own! No wonder it's so fast and easy to
learn this way. Because learning becomes
a hobby! And what a profitable hobby.
Because opportunities in the field of Radio
and Electronics are growing faster than
they can find people to fill the jobs!

No soldering—yet you
learn faster than you
ever dreamed possible.

Yes! Faster than you can imagine,
you pick up the technical know how
you need. Specially prepared step-by-step
lessons show you how to: read circuits

bl build things
You enjoy every minute

—experimenl
of it!

You get everything you need. Tools.
Components. Even a versatile Multimeter
that we teach you how to use. All
included in the course. AT NO EXTRA
CHARGE! And this is a course anyone
can afford. (You can even pay for it by
casy instalments.)

So fast, 80 easy,
this personallaed course
wlil teach you even If
you don’t know a thing
today!

No matter how little you know now,
no matter what your background or
education, we'll teach you. Step by step,
in simple easy-to-understand language,
you pick up the secrets of radio and
electronics.

You become a person who makes
things. not just another of the millions.
who don’t understand. And you could
pave the way 1o a great new career. to
add to the thrill and pride you receive
when you look at what you have achieved.
Within weeks you could hold in your hand
your own transistor radio. And after
the course you can go on to acquire
highpowered technical qualifications. be-
cause our famous courses go right up to
City & Guilds levels

Send now for FREE
44 page book—see how
easy it is——read what
others say!

Find out more now! This is the gateway
to a thrilling new career, or a wonderful
hobby you'll enjoy for years. Send the
coupon now. There's no obligation.

0 To. ALDERMASTON COLLEGE, DEPT.CPEOs
READING RG7 4PF CPEO8
TODAV FOR Aiso at our London Advisory Oftice. 4 Fore Strl"lm_

PLEASE ADD VAT AFTERP & P
Audio Accessories and Bargain Component
Semi-Conductor stockists.
Callers welcome (Mon-Fri) or send stamp for lists

Barrie Electronics Ltd.
3, THE MINORIES,LONDONEC3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST.

Moorgate. London EC2Y 5E). Tel: 01-628 2721

Yes, I'd llke to know more about your course. Piease send
me free details—plus your big, 76 -page nook that teils
about all your courses.

NAME

Paks.

ADDRESS

POSTCODE

OME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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SOUND TO LIGHT
MODULATOR

R9
2200

BC109

=

IDOD)JFT' Re<C 4 7k BTIOE

Fig. 1

THIS circuit (Fig. 1) uses cheap,
easily obtainable components to
make a simple but effective sound-
to-light unait.

The input signals for the unit are
derived from a 1:1 transformer
which is wired in series with the
speaker. The signal is then filtered
into three channels (treble, middle

Practical Electronics

April 1976
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-

n C1 &TpF
TREELE

and bass), The level of each chan-
nel can be adjusted by the three
potentiometers VR to 3. A thyris-
tor is then fired by a ftransistor
(operating as a switch) and this in
turn illuminates the display light.
It is important that the negative
supply rail of the unit is connected

to neutral of the mains. With the

specified thyristors, 300W {oads can
easily be driven. A suitable trans-
former for Tl is an EL84 output
transformer. T2 can be any 69V
500mA mains transformer.

By-pass switches can be fitted if
desired to allow all displays to be
on irrespective of sound level.

K. Coldwell, Sheffield.
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AUXILIARY POWER SUPPLY

Tm-_‘ system described below was
used as an additional power
source for a portable radio nor-
mally running from a PP9 9V
battery. The external supply was
tapped from a 94V d.c. transformed,
rectified, and smoothed a.c. supply.
The latter may, of course, be in-
stalled as a battery eliminator. This
design is better than merely con-
necting the external supply across
the battery for reasons that will
be given later.

The circuit is designed such that
the external system generally sup-
plies power (provided it is stronger
than the battery) but should it fail,
the internal battery will supply
power. A socket is used to provide
easy connection to the auxiliary
supply. A brand new battery when
first used may supply a fraction of
the power, but as it ages the voltage
drop across the diodes will even-
tually isolate the battery.

S1 is an optional switch which
may be used to switch off the exter-
nal supply thus switching on the

HIS wiper delay is suitable for
wipers.
The delay can be continuously ad-
justed from O to 30 seconds (or
more). 1 have used his device with-
out trouble for a year in my Austin

cars with self-parking

Mini.

The unit receives its

unijunction  transistor TR

reached. Then CI discharges through
TR1 and R2 switching the thrysistor
CSRI1 on. During the wipe the con-
tact in the wiper closes and the
current through the thyristor falls
allowing it to switch off. At the end
of the wipe the contact in the wiper
opens and the unit receives power
again, through the motor, and the
With VRI1 at
minimum the delay is 0-:01 seconds.

delay commences.

i.e. effectively zero.

R3 is included to ensure the cur-
thyristor falls
enough for it to switch off when
the wiper contact closes. It may be
necessary to increase the value of

rent through the

R3 and clean the wiper contact.
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power .
through the wiper motor. Capacitor
C1 charges through VRI and Rl
until the stand-off voltage of the

T,
T Iz T F

El!ERNAL
AuxluARw

Fig. 1

battery. The diodes should be sili-
con and chosen so that they are
capable of taking the maximum
current drawn by the radio. D1 will
prevent the battery from being
“charged” by the external supply.
D2 prevents the radio from being
subjected to a reversed polarity.
D3 will stop the battery from dis-
charging if a short circuit occurs
outside the radio with S1 closed.
When constructing the circuit cut
the battery supply wires, In the
positive line insert two diodes DI

and D2 in series and connect the
external positive to the junction of
D1 and D2. Join the two ends of
the negative battery wire and con-
nect D3 to this junction.

It is important to note that a
brand new battery may have suffi-
cient power to overcome the for-
ward drop across D2 and will
isolate the external supply. The
actual p.d. of the external supply in
the prototype was 9-:35V which was
enough to “overpower’ the battery.
D! merely serves to prevent the
radio -being subjected to incorrect
polarities. D3 is present to stop the
battery being discharged should the
external supply or associated com-
ponents cause a short circuit to
occur.

An additional component may be
added namely a BZY88CI0 Zener
diode. This will conduct at approx.
94V and prevent spurious peaks
from the external supply causing
damage to the radio. It should be
included across the external supply.

S. Bygrave,
Norwich,
Norfolk.

THYRISTOR WINDSCREEN

WIPER DELAY

IN PLACE
OF WIPER
SWITCH

Fig. 1

When the wiper opens at the end
of a wipe the back em.f. of the
motor can break down the thyristor
and switch 1t on again without wait-
ing for the delay. Diode D2 has
a Zener breakdown less than that
of the thyristor and so prevents this
happening. (The diode used was a
germanium diode from a computer
panel. A IN4001 would be suitable.)

Different values of C! may be

required to give the desired range
of delays because of the differing
stand-off ratios of unijunctions.

Polarity must, of course, be ob-

served, when connecting this unit
to the car.

M. P. Roberts,
Oxted, Surrey.
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GAR SOUND BP 1404 316

Lecturing recently to the Institu-
tion of Chemical Engineers, Dr
Robert Aries, a prolific patent and
trademark filer based in France,
suggested that large firms fre-
quently filed too many patent ap-
plications. He argued that research
departments frequently felt obliged
to file a reasonable number of
patents per year, and so justify
and maintain their annual budget.

Certainly this would explain the
remarkable number of patents for
trivial advances which continue to
be filed, despite ever increasing
official fees.

Although BP 1 404 316 from the
Lucas Electrical Company Limited.
appears to fall into this category,
it is based on an interesting idea.
In a car, it is conventional to
mount the radio or tape deck
speakers at the left and right of
the dashboard or at the left and
right of the rear window.

Lucas suggest that the ideal
location is with one speaker under
each of the front seats. The loud-
speakers point in the direction of
the longitudinal axis of the car,
and it is claimed that this improves
bass response by achieving a
longer than usual unrestricted air
path for the reproduced sound.

ldeally, each Joudspeaker is
open at its front and back except
for a protective grille.

GOMMUNICATION FOR THE DEAF
BP 1400 042

In BP 1 400 042, Bruno Fracassi.
of Rome, Italy, describes a fairly
simple method of using the tele-
phone to provide a morse code
readout suitable for the deaf. Be-
cause the telephone is coupled
only acoustically to the device des-
cribed, there should be no Post
Office objections to its use.

A cradle is provided, into which
a telephone handset can be rested
for transduction in the manner
conventional for a temporary com-
puter terminal. A morse key makes

Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cra . 'Orpington, Keni

RRTENTE

and breaks an oscillator circuit
which drives a small loudspeaker
coupled acoustically to the hand-
set microphone. Paper tape from
a roll is guided by a motor be-
tween an electromagnet and the
writing point of an ink-reservoir
pen.

Incoming sounds reproduced by
the headset are received by the
microphone and amplified to ener-
gise the electromagnet to move
the paper tape temporarily towards
the pen point. Received morse
code signals therefore cause the
pen to inscribe dots and dashes
on the paper tape

Morse code signals produced by
the morse key will produce simi-
larly inscribed signals on the paper
tape of a matching device at the
other end of the telephone line
connection.

HEAT /ENERGY BP 1 404 689

In BP 1 404 689, Francis, Fergan
and Christopher O'Sullivan, of
Sydney, Australia, patent and
apparently simple system for con-
verting heat into electrical energy.

The tfact that the Australian in-
ventors have thought it worth while
to file an application here, on the
other side of the earth, and the
fact also that the British Patent
Office Examiners have accepted
the case, suggests that although
the idea is simple it may be new.
Electronics enthusiasts should
have no difficulty in establishing
for themselves whether it works.

A liquid container made from
electrically conductive material,
such as aluminium, and containing
an aqueous ionic solution, a 3 per
cent solution of sodium chloride
(salt) is instanced but it is sug-
gested that the quantity and
strength of the solution are not
important.

An electrode is immersed in the
liquid and another electrode is
connected to the exterior of the
container. The electrodes can be
of any conductive material pro-
vided that it is different from the
material of the. container. The
electrodes may, for instance, be of
copper.

aoa0ono

The claim is that if heat is
applied to the container, for in-
stance by focusing the sun's rays
onto it or heating it with a natural
gas flame, bubbles will appear in
the liquid to produce four-phase
interfaces, i.e. one electrode/
bubbles (solid/gas); the container/
bubbles (solid/gas}; liquid/bubbles
(liquid/gas); and liquid/other elec-
trode (liquid/solid)

According to the inventors, elec-
trical energy is available, as a re-
sult of the chemical reactions
across the two electrodes.

IN BRIEF

BP 1 410 380 — Elektroakusztikai
Gyar: Tone contro/ circuit. An
amplifier having an inverting and a
non-inverting input, with feedback
loops provided.

BP 1 414 260—Elektromechanikai
Vallalat: Quadraphonic transmis-
sion. The radio transmission of
more than two channels of sound
by multiplex techniques. This is
one of numerous patents for sur-
round sound radio, but is particu-
larly interesting in that (like BP 1
410 380 mentioned above) it
originates from Hungary, suggest-
ing increasing interest in audio en-
gineering from that country.

BP 1 411 994—Cooper D. H.: Signal
matrixing for directional reproduc-
tion of sound. These two patents
from Duane Cooper, of the USA,
describe the BMX matrix system
used in the base band of the Nip-
pon Columbia UD-4 surround sound
system. The closely related Ambi-

sonics system developed by a
British team including Professor
Fellgett, Michael Gerzon and

backed by the NRDC was also
recently the subject of a British
patent, No. 1 369 813.

Both systems have in common
the basic concept of matrixing dif-
ferent signals together according
to coefficients which vary in depen-
dence upon the original sound
source direction. Even more
recently a very similar system was
§>gtt;ented by the BBC in BP 1 414

Price 75p each
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MEMORIES

Anno Domini 1975 was rough
and tough and perhaps best for-
gotten as the world now edges up-
wards out of recession. But figures
keep trickling through suggesting
that 1975, although by no means
one of the great years, still had a
lot going for it for those who knew
what they were doing and had
something first-class to sell.

SPACE AND AVIONICS

Aerospace deserves yet another
mention if only because this par-
ticular industry is the cradle of
technology. British exports were
£800 million, the highest level ever
and in this grand total airborne
navigation aids achieved a gain of
over 20 per cent over 1974, flight
simulators up by nearly 250 per
cent and instruments up by some
75 per cent. BAC's Rapier missile
system topped the £400 million
mark on the order book and, apart
from substantial deliveries due this
year, there should be some more
orders in the pipeline.

On the stocks for this year are
the Ferranti
radar for the naval version of the
Harrier V/STOL aircraft. Blue Fox
is a further development of the
Ferranti Seaspray designed for the
Lynx helicopter. A very large con-
tract has been placed with Hawker
Siddeley for the XJ521 air-to-air
missile following successful firings
late last year.

Based on the US Sparrow mis-
silte it has all-British electronic
guidance by Marconi Space and
Defence Systems and a new fuse
by EMI! Electronics. The British up-
date version is said to be so effec-
tive operationaily that the missile
is virtually a new generation

336

Blue Fox airborne .

system which should see service
through to the 1990s.

Then there is the continuing
success of Marconi-Elliott's head-
up display systems. A new version
has a TV raster display super-
imposed on the ordinary flight
information, coupled to low-light
TV cameras or infra-red scanners
enabling a pilot to see the land-
scape while flying at night.

Eight systems have been sold to
the US Navy for evaluation and two
are now being test flown in A-7E
Corsairs of the US Navy. Other
systems are on evaluation for the
Royal Air Force at the Royal Air-
craft Establishment.

The Raster HUD will keep
Britain ahead. Marconi-Elliott has
already built more HUD's than the
rest of the world added together
and most have gone for export.

Best news of all for British
avionics is that the multi-role com-
bat aircraft (MRCA) is still goina
ahead despite pressure from some
quarters to cancel or cut the exist-
ing contracts.

CIVIL FRONT

On the civil front | will confine
myself to three companies. STC
took orders for £84 million for sub-
marine cables and repeaters in
1975, all of which are for export.
EMI continues the enormous suc-
cess with medical brain and body
scanners and although US General
Electric has announced a competi-
tive product EMI remains uncon-
cerned.

Marconi Communications
Systems working with the Post
Office put North Sea Oi! on the
radio map with a quadruple diver-
sity troposcatter system of un-
paralleled reliability in a little over
a year. Further extensions will be
added this year.

ENTERPRISE

It seems only yesterday that we
were looking ahead to the big leap
forward to the solid state 4k ran-
dom access memory. Such is the
rapid progress of solid state tech-
nology that samples of 16k devices
are now available from several
manufacturers.

Companies like T, Intel, Mostek,
Motorola and Fairchild are all in
the race to supply the world with
the best devices and, as volume
grows, at the keenest prices. We
may expect the subsequent
economic war to be at its fiércest
with frantic price-cutting in the
now well-established tradition of
the semiconductor industry.

| often think to myself what
would have happened if world
socialism and the doctrine of the
nationalised industry had been

implemented a quarter of a cen-
tury ago. Would a monolithic
Global Solid State Corporation
with monopoly powers and over-
loaded with bureaucracy have
achieved so much in a single
generation, both in basic research
and in virtuosity of production?

SHEER COMPETITION

When | glance through the
advertisement columns of this
journal and see dozens of types of
i.c.s available at less than half the
price of a packet of cigarettes and
in many cases less than the cost of
postage and packing to the cus-
tomer, | just cannot believe that
any system other than competitive
private enterprise with the real-life
pressure of the market place could
have done so well.

Companies who couldn’'t stand
the heat in the early days retired
hurt, financially speaking. Sheer
competition sorted out the men
from the boys and although pain-
ful to the losers, this was to the
general good. The struggle for
survival has not only forced prices
down but has kept technology on
the move at a cracking pace, far
faster than would be possible in
any "'planned” enterprise.

My guess is that Global Solid
State, after 25 years of major
effort and a few billion pounds of
money milked from taxes paid by
World Citizens, might today be just
getting round to a simpie family
ot TTL devices to be marketed at
around £5 per one-off, just about
the price of a complete pocket
calculator in free-market condi-
tions. Let us be duly thankful that
Global Solid State exists purely in
the imagination.

COST OF PERFECTION

Electronic timepieces are going
up in accuracy and down in price.
Sinclair, for example, guarantees
an accuracy of one second per day
for £24:95 but suggests in his
advertising that even better
accuracies may be expected. But if
you need greater guaranteed
accuracies you need to pay the
price, just like buying diamonds
where each succeeding level of
perfection demands a ten-fold
increase.

Kelvin Hughes latest electronic
ship chronometer is claimed to
have an accuracy of better than
01 seconds per day. But the
recommended price is £290, avail-
able for the traditionalist ship-
owner in mahogany case and for
the avant-garde in either rosewood
or aluminium.
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- Complete the coupon and
wellsend you
our complete,new catalogue.

. * i 2o Tl

The new Heathkit catalogue
isnow out.Full as ever with exciting, _
new models. To make building a 1
Heathkit even more interesting and

Including our full range of test
equipment,amateur radio gear, hi-fi
| equipment and many general
_interestKkits.

satisfying. i ) So,when you receive your
And, naturally, being Heathkit, every kit is absolutely catalogue you should have hours of pleasant reading.

complete. Right down to the last nut and bolt. So you won't And, if you happen to be in London or Gloucester, call

find yourself embarrassingly short of a vital component in and see us. The London Heathkit Centreis at 233

on a Saturday evening—when the shops are shut. Tottenham Court Road. The Gloucester showroomis next
You'llalso get avery easy to understand instruction to our factory in Bristol Road.

manual that takes you step by step through the assembly. At either one you'll be able to see for yourself the
Clip the coupon now (enclosing a 10p stamp for postage) one thing the catalogue can’t show you.

and we’ll send you your copy to browse through. Narmely, how well acompleted Heathkit performs.
With the world's largest range of electronickits to Heath (Gloucester) Limited, Dept. PE-46 Bristol Road,

choose from;there really is something for everyone. Gloucester,GL2 6EE. Tel: Gloucester (0452) 29451.

Digital IC tester. Digital electronic stop watch. Heathkit Modulus. A new era in Hi-Fi.

T L ekt |

The new Heathkit catalogue.Out now FREE,

To: Heath (Gloucester) Limited, Dept. PE—46,Gloucester, GL2 6EE.
Please send me my Heathkit catalogue.I enclose a 10p stamp for postage.  EEEEMEEED

Address

Name

Postcode
Full details in the catalogue. Offer available for limited period only.

[ S T ¥ L E X K _K_N_JK_J e —— L R R e
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PATENT  PEMOING

R
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. aparkriiz mAa r

~
The tried, tested, proven, reliable, complete, s
p ’ p g”
B '“‘a.. professional, capacitive discharge, £

- - - -
Sparkate was voted best of 8 systems tested by Popular Motonng Magazime E tt r n n It g n I t I n n I t

Sparkrite MK2 Ts a high performance. high quality, canar:
tive discharge, electronic ignifion system.

Because of the superb deci~-
ompletely ati= “
b
TO ELECTRONICS DESIGN ASSOCIATES DEPT. PE4, “

82 Bath Street, Walsall, WS1 3DE. Phone 33652

FROM Noms.. ... - ““0“
Address.. = a ; ASSo ® s
- ronics - 1 gparl

the co
ained

¢
s plect
® ghat

| SPARKRITE MK 2 DIY Assembly kits ¢ £10.93 - s nave
SPARKRITE MK 2 Ready Buit Negative sarth @ £13.88 iga eg!‘et R S. .1u.93 inct. VAT post and packing

SPARKRITE MK 2 Resdy Buikt Positive sarth @ £13.88 . We ¥ v 8% mWER " Sunt umit €13.66 Incl. V.A.T post and packing
ignition changeover switches at £2.88 e . pcrease A E (Both to fit ail vehicies with coll/distributor ignition up to

’ i SR 8 cylinders.)
R.P.M. Limit systems in the sbove wnits @ £2.42 tonge D€ “ABG e purning and less Switch for instant changeover from “Sparkrite  Ignition to
s o wiLL sunning. continual peak perfor- conventional ignition £2.98 inc!. V.A.T. post and packing
mancu R.P.M_limiting control £2.42 incl. V.A.T. post and packing
THE KIT COMPRISES EVERYTHING NEEDED (Fitted in case on ready built unit. dashboard mounting
Chequs Ne - Ready dritled pressed steei case coated in matt black epoxy on kit.)
{Send SAE it brochurs ealy requiced} resin, ready drilled base and heatsink. top guality § vear CALLERS WELCOME

| snciose choqua/P.0s tor £ ... ..

-N-T-E-R-L-O-C-K-I-N-G
PLASTIC STORAGE DRAWERS

HB ELECTRONICS
Mini

ELECTRONICS

each. 35 ohm 3in speakers £1-55 each. C60 35p each.
C90 55p each.

Please sand S.A.E. for enqulries or fuil component
lsts. Please add 30p P. & P. on all orders under £5.
otherwise post free

All above prices are malil order only. Shop prices may
difter.

Orders over £20, less 5%.
Orders over £60, tess 74%.

PACKING/POSTAGE/CARRIAGE: Add 75p to
all orders under £10. Orders £10 and over,
please add 10% carriage.

OTATIO o]
HB ELECTRONICS Plenun add £ VAT- 1 total reminance
54 MONTAGU STREET, KETTERING

NORTHANTS. Phone Kettering 83922 Mt orderonlyNSTEx lalp&p 200 FLAIRLINE SUPPLIES

Bridge Electron
SHOP OPEN DAILY 8-06-6-00 PO Box No. 10 Fishponds Bristol BS16 2LX (Dept. PE4)

Access and Barclaycard orders welcome for 24 Cricklewood Broadway, London NW2
ordars over £2. Tel. 01-450 4844

COMPONENTS
Bulk Offers ‘
o 0
0- o
All devices brand new and full spec. All g: “’:
prices inciude VAT. 0 o
IN4001/2 30p/10 BC108 75p/10 0- 0
o 1 75001 0 0- system ever
mm/; ° ;2:,’,’}8 Eﬁ S‘“Z,.. n.:‘;/l1g 0- 0- devised for storing small
IN4148 20p, 10 NESS5 £1-80/4 :: g: parts and components:
BC107 75p/10 Red LED £1-00.10 0 o resistors, capa.citors_;. diodes. transistors,
RS e .
Micro switches £1-50/5 . . 9 3
."o,‘“ 2. parent plastic drawers have label slots. 1D
74 SERIES TTL 0-09 o and 2D have space dividers. Build up any
Type Price Type Price Type Price b > size cabinet for wall, bench or table top.
7402 12p 7441 62p 7492 45p 0,08 o -
7402 12p a2 ssp 7493 a0p 009 o As supplied to Post Office
7:32 12p 7445 TP ;4:(2)(1) 89p 0-10 0 Indust 4G 1D ! t
7 13p 7447 79 0 28p . R A
7405 15p 7474 28p 74122 39p R 2 ndustry an overnment Uepts
7406 30p 7476 26p 74141 63p 0-09 o i i
L 1o Ly o 74145 oen g_: 3 EZIND%LZEENUN'TS (1D}  (5in x 2}in x 2%in).
7410 13p 7486 26p 74174 83p - d :
7413 31p 7409 0p 74177 £1-00 0-09§ 0 DOUBLE UNITS (2D) (5in X 4}in x 24in).
7432 25p 7491 S5p 74196 £1-34 06?:: o £3-50 DOZEN.
10% discount may be deducted from TTL prices for g:: g: TREBLE (3D) £3-50 for 8.
orders of 25 pieces or more. ) N n
400mwW Zane$3 to 30V 12p each. Wafer switches 50p gA: s_ DOUBLE TREBLE 2 drawers, in one outer
each. Submin. presets 10p each. 80 ohm 3in speakers 509 0. case (6D2), £4-90 for 8.
85p each. 10W impedance earphones 20p sach. }W . 0- A
{E12 values) resistors 2p each. Veroboard 0-f and 015 g_oﬂ 0 EXTRA LARGE SIZE (6D1) £4-50 for 8.
2¢in % 5in 45p each. Car radio supprs. 0-05uF 150V 20p 0- 0- PLUS QUANTITY DISCOUNTS
o
0
H
o
o
o
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RE LAY S MINIATURE ReLAYS

Col. (1) 2 3 4
Coil ohms. i
52 4-8 2 clo 75p*
Col. (2) 58 5.9 6 clo 85p
Working 185 8-12 &5p*
d.c. volts 230 9-18 2 cfo HD  85p*
Col. 3 430 15-24 4c¢/o 85p*
600 10-20 6M a5p*
Contacts 700 12-24 2 clo 65p*
Col. (4) 700 16-24 4c/o 85p*
) 700 16-24 4M2B 65p*
Price 1,250 18-36 2 clo 65p*
2,500 31-43 2 c/jo HD | 65p*
HD = 2,500 36-45 6M 65p
Heavy duty 151¢ 85-110 6M 65p*
*Incl. Base. All pricesincl.P. & P.

OPEN TYPE RELAYS

6 VOLT D €. | make contacts 45p. Post |5p.
OLT . RELAY

/o 5 am p CQnracts 70 ohm coil, 85p. Post |5p.

VOLT R.C. RELAY

jo 5amp contacts. 120 ohm coil. 85p. Post |5p.

VOLT A.C.2c¢/o 75p. 3 c/o 85p. Post I5p.

NCLOSED TYPE RELAYS

24 VOLT D.C. 3 ¢/o 85p. Post 20p. Base I5p extra,

24 VOLT A.C. Mfg. by ITT.3 h.d. c/o contacts.

65p. Post 20p. Base I5p.

55 VOLT A.C. RELAY

3 h.d.c/o contacts. Post 20p. Base I5p.

230 VOLT RELAY

3 h.d. c/o contacts. Post 20p. Octal

plug in base | 5p extr

230/240 VOLT A.C. RELAY Mfg. by Arrow 2 h.d.

:’5 amp c/o contacts. Amp connectors. Price £1710,

210/140 VOLT A.C. RELAY

3 c/o 5 amp contacts. Sealed. Mfg.

£1.35, Post 20p. Base |5p extra.

CLARE-ELLIOTT TYPE RP7641 G8

Miniature relay. 675 ohm coil. 24 Volt D.C.2c/o.

80p post pald

110V, 2cl/o. 20 amp contacts. £1-35. Post 10p.

Many otherl from stock—phone for details.

LATCHING RELAY 2
Twin latching relay, "'flip-flop'’ 2 cfo

each relay. Mains contacts. 115V &
A.C. or 50V D.C. operation. 240V
A.C.with2-SKresistor.85p. Post 20p,

C/O MICRO SWITCH
VERY SPECIAL OFFER, Mfg. b
C.E.M. 3 amp 250 volt. 10 amp Ilg
volt. 50 for £3. Post 36p. 100 for £5.

Post 50p. 1,000 for £45. Post paid.

Bulk purchase means LOW! LOW! prices.
DOUBLE POLE C/O or 2 make/2 break micro
switch. 10amp 250v a.c. With detachable roller
assembly. |0 for £2:50, Post 50p (min. order 10).

230/250 VOLT A.C. SOLENOID
Approximately 13lb pull. 5ize of feet 1§° x I 4.
Price £1.00. Post 20p.

HEAVY DUTY TYPE. 10 Ib.(approx.) pull. £2:50.
Post 50p.

24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx. 25Ib
pull | inch travel. Two x approx. Hb pull § inch
travel. 6 x approx. 4o0z. pull 1 inch travel. One
24 volt d.c., | heavy duty smgle make relay. Price
£2-50. Post £1. ABSOLUTE BARGAIN.

—w=wo
oPn g

z8

Price 65p.
Prlce 85p.

ISKRA.

600 WATT BDIMMER SWITCH
Easily fitted. Fully guaranteed by makers.
Will control up to 600W of lighting
except fluorescent at mains voltage.
Complete with simple instructions.
£2.75. Post 25p.

1,000 watt model, £4. Post 25p

2 000 watt model, £8. Post 40p.

CENTRIFUGAL BLOWER 3
Mfg by Smiths Industries. 230/240V §
a.c. Miniature Model. 5eries 5E/200.
Size 95mm x  82mm _Xx 82mm.
Aperture 38mm x 3lmm. 12
c.f.m., £2:75. Post 50p.
Mfg. by Airflow Developments Ltd.
Precision made, continuously rated, smooth running.
230/240V a.c. motor, 80 c.f.m. As illustrated but
with round aperture, £6-50. Post 75p.
Mfg. by Woods.
Extremely powerful. 220/250V a.c. 0-3A 2,700 r.p.m.
continuously rated. Capacitor start. Cast construc-
tplon.il:\perture 66mm X 50mm, O/A 200mm. £12.
ost .

INSULATION TESTERS
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W, 4in, H.6in, weight 61b. § 4
500V, SOO megohms, £30. Post 80p. % -
1,000V, 1,000 M@, £36. Post 80p.

g standard bi-pin). MINL. 12in 8 watt, £1:60,

= Complete ballast unit and holders for 9in and

VARIABLE 0-260V
SHROUDED TYPE

All Types

4 KVA (20 amp) (MAX) £60-00
37 p (MAX) £102-50
CARRIAGE AND PACKING EXTRA

L.T. TRANSFORMERS
6, 12 Volt at 10 amp.

10, 17,718 Volt at 10 amp.

4,6, 24 32Voltat 12 amp.

6 12 Volt at 20 amp. £9. Post £1-00
12, 24 Volt at 10 amp £9.20, Post £1-00
0,6,12,17,18, 20Vo|tat20amp £10.40. Post £1-00
Other types to order at short notice—Phone your
enquiries.

AUTO TRANSFORMERS

Step up, step down, 0-1 15/200/220/240 volts at 75
watt £3. Post 40p. 150 watt £4:30. Post 50p. 300
watt £6°20. Post 60p. 500 watt £9°20. Post 75p.
1000 watt £1350. Post 90p.

STROBE! STROBE'

£5-60. Post 70p.
£7.90. Post £1:00
£9.90. Post £1:00

.°.°.°9.°

STROBE1

HY-LIGHT STROBE MK IV

Build a 5trobe Unit, using the latest type Xenon
white light flash tube. 5olid state timing and
triggering circuit. 230/250V a.c. operation.

For use in large rooms, halls and utilises a silica
tube, printedcircuit. Speed adjustable 0-20 f.p.s.
nght output greater than many (so called 4
joule) strobes £15°40. Post 75p,

ULTRA VIOLET BULB
BIG BLACK LIGHT
400 Watt. Mercury vapour ultraviolet lamp.
Powerful source of u.v.P.F. ballastis essential.
Price of matched ballast and bulb £21,
Post £1:50. Spare bulb £8. Post 65¢.
ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES
4ft 40 watt, £5°50 (callers only).

21t 20 watt, £4.25. Post 60p. (For use in

Post 25p. 9%in 6 watt, £1-30. Post 25p.

12in tube, £1.70.
measures approx.)

Post 30p. (%n and 12in

SQUAD LIGHT

A new conception in
light control. Four
channels: each capable
of handling 750 watts
of spot lights, flood lights or dozens of small
mains lamps. Seven programs all speed
controtled plus flash modulation, effectively
giving 14 different displays. Makes sound-to-
light obsolete. Completely electrically and
mechanically noise free. Price only £60. Post
75p. S.A.E. (Foolscap) for further details.

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT

6" colour wheels, 34" cassettes.
for details.

TIME SWITCH

*Horstmann ' Type V _Mk. Il Time
switch. 200/250 volt A.C. Two on/two
off every 24 hours, at any manually pre-
set time. 30amp contacts. 36 hour
spring reserve in case of power failure.
Day omitting device. Fitted in heavy
hlgh impact case, with glass observa-
tion window. Bul!t to highest Electricity
Board 5pec. individually tested. Price
£7°75. Post 50p. (Total inc. VAT £8°91)

S.A.E. (Foolscap)

WHY PAY MORE?

MULTI RANGE METER. A.C, volts
2-5-500, D.C. volts 2:5-500 (Sensitivity
2000Q/V d.c. and a.c.).

D.c. current

0/1/10/100 mA, Ohms range. Sturdy’

compact moving coil instrument with

2I ranges. Dimensions 120 x 80 X
44mm. Weight 0-32kg.

SERVICE TRADING CO Price £5-00.

Post 50p.
(Total price inc. VAT and post £5:94). Incl. leads and

battery.

VAT
VAT AT 8 MUST BE ADDED TO
ALL ORDERS FOR THE TOTAL VALUE
OF GOODS INCLUDING POSTAGE

All Mail Orders—Callers—Ampie Parking
Dept. PE4, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 58B
Phone 01-995 1560

Showroom open Mon.-Fri.

UNLESS OTHERWISE STATED

SERVICE

TRADING CO.
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INPUT 230/240V a.c. 50/60 OUTPUT | ROTARY VACUUM AIR PUMP AND

COMPRESSOR e -\'
Carbon vane, oilless, 100/115V a.c.,
£ah.p. motor, 50/60 cycle, 2875/3450 {] '\
r.p.m., 20 in vacuum, comp. |- 25 f
c.f.m., 10 p.s.i. (approx. figures).
New unused surplus stock. Supplied
with electrical connection data. FRACTION OF
MAKERS5' PRICE £12. Post £1:00. Suitable | 10/240V,
150 watt auto transformer £3-50. Post 50p. (Both
items together Post £1-25)

GEARED MOTORS

36 R.P.M.
230/240V a.c. 60lb. in. torque.
Size: L 235mm, W 120mm, H 125mm.
I13mm X 60mm long. Fitted mounted feet,
Eroydon Brand New. £15. Post £1.

0 R
220/240V a.c. 5mall, powerful, continuously rated,
reversible motor. M.f.g. Berger (Germany). Size
B80mm x 65mm X 65mm. Spindle dia. 6mm X I15mm
fong. Weight 725g. £5°50. Post 50p.

BODINE TYPE N.C.1.
(TypeJ) 71 r.p.m.torque 10 |b. in.
Reversible 1/70th h.p.50Hz. (Type
2) 28 r.p.m. torque 20 Ib. in.
Reversible |/80th h.p. 50Hz.

The above two precnsnon made U.5.A, motors are
oHfered in ‘as new' condition. Input voltage of motor
115V A.C. Supplied complete with transformer for
230/240V A.C. input.
Price, either type £6-25.
former £3.75. Post 65p.

15 R.P.M.

Type SD48 80 1b. in. Input IOOIZOO voit A.C. Length
incl. gearbox 270 mm. Height 135 mm. Width 150
mm. drlve shaft 16 mm. Weight 85 Kilos. BRAND
NEW. Price £10. Carr. £1.

Suitable transformer for use on 220/240 volt A.C.
£3'85. Post 50p.

20 R.P.M.

230/240 volta.c. miniature motor. Price £1. Post 20p.

Continuously rated,
Spindle dia.
Mfg.

Post 75p or less trans-

REVERSIBLE MOTOR
General Electric, 230V a.c. 1,600
r.p.m. 0:25A. Complete with anti-
vibration mounting bracket and
capacitor. O/Asize | |IOmm X 95mm.
Spindle #in. dia. 20mm long. Ex.
equipment tested, £3. Post S0p.

PROGRAMME TIMERS
230/240V a.c. 15 r.p.m. Motors.
Each cam operates a ¢/o micro

T
teh.]

\
S i3
L
12 'y,

switch, Ideal for lighting effects,
animated displays, etc. Ex equipment
tested.

I5r.p.m. £2:00 post 35p.
20 r.p.m. £4.75 post 60p.

TRIAC

Raytheon Tag symmetrical Triac. Type TAG.
250/500V, 10 amp, 500 p.i.v. Glass passivated plastic
triac. Swiss precision product for long term
reliability £1-00. Post 10p. (Inclusive of Data and
application sheet.) Suitable Diac I8p.

A.C. MAINS TIMER UNIT

Based on an electric clock, with

amp. single pole switch,
which can be preset for any
period up to 12 hrs. ahead
to switch on for any length
of time, from 10 mins. to
6 hrs, then switch off. An
additional 60 min. audible
timerisalso incorporated. |deal
for Tape Recorders, Lights,
Electric Blankets, etc. Attractnvesann copper finish.
Size 135mm x {30mm x 60mm. Price £2:25. Post
40p. (Totalincl. VAT and Post £2-87).

2 cam model.
8 cam model.

POWER RHEOSTATS ! 1!

Superior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded wmdmg, heavy
duty brush assembly, continuously
rated

25 WATT 10/25/50/100/150/250/500/ 1 kk/1-5k ohm .
£1.70. Post 20p.
50 WATT |l5/ 10/25/50/100/250/500/11c  ohm.

£2.10, Po

100 WATT IISHO/IS/SO/IOO/ZSO/SOO/Ik/I Skf2-5k!
3-5k/5k ohm £3.30. Post 35p.

Black Silver, Skirted knob calibrated in Nos. -9
1%in. dia. brass bush. !deal for above 22p each.

Personal calfers only. Open Sat.
9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576
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P.E. SYNTHESISER

(P.E. Feb. 1973 to Feb. 1974)

The well acclaimed and highly versatile iarge-
scale malns-oper:ted Sound Synthesnser complete
with keyboard circuits. All function circuits may be
used mdependen:ly, or’interconnected. The greater
the number of clrcults. the greater the versatility.
Other circuits in our lists may be used with the
Synthesiser to ‘good advantage.

THE MAIN SYNTHESISER

Stabilised Power Supply £12.05
Two Linear Voltage Controllnd Oscillators
and one Inverter—all 3 circuits: £16-3

PCB (2 are required)—each £1.48
Two Ramp Ganerator: and Two Input
Amplifiers——all 4 circuits £5:62
PCB (holds all 4 circuits) £1.38
Sample-Hold and Noise Generator—— £6:64
PCB (holds both circuits) £1.70
Tone Control, £2.43; PCB, 80p
Rcvarberataon Amphfer £6.36
Sprine Line unit for Reverb Amp £4.95
Ring Modulator £3.75
Peak Level Meter Circuit £1-50
1001 A Panel Meter £3.75
PCB for Rev., R-Mod. & Meter Ccts., £1.94
Envelope Shaper, £5.35; PCB, £1.46

Voltage Controlled Amp. and Diff. Amp. £6:86

PCB (holds both circuits) £1.32
THE SYNTHESISER KEYBOARD CIRCUITS
Can be used without the Main Synthesiser to make
an ind | instr

2 Log. Voltage Controlled Oscillators (z;zg
Divider, 2 Hold Clrculn, 2 Modulation Ampli-

PCB for both log VCO's

fiers, Mixer and 2 Envelope Shapers £19-64
PCB (Holds the first 6 circuits) £1-8

PCB for both Envelope Shapers £1.55
Keyboard Stabilised Power Supply £7.30

Printed Circuit Board

SYNTHESISERS AND KEYBOARDS

P.E. JOANNA

{P.E. May to Aug. 1975)

The new electronic piano that has switchable
alternative voicing of Piano Honky-Tonk and Harpsi-
chord. Al PCB’s are "'as published".

Power Supply £7:96
Tone Generuor and Top C Envelope Shaper £9-25
PCB for above £].
Envelope Shapers

12 sets (full requirement) £32:16
Set of 12 PCB’s (full requirement) £15.00
Voicing and Pre-Amplifier Circuits £8-37
PCB for above circuits £1.84
Power Amplifier £14°50
PCB for power amp 95p

KEYBOARDS

Kimber-Allen Keyboards as required for many
published circuits, including the P.E. Joanna,
P.E. Minisonic and P.E. Synthesiser. The manufac-
turers claim that these are the finest moulded
plastic keyboards made.

3 Octave Keyboard (37 notes C to C) £20-50
4 Octave Keyboard (49 notes C to C) £23.50
5 Octave Keyboard (61 notes C to C) £27-00

Contact Assemblies for use with above keyboards:
Slngle-pole change-over (SP) as for P.E. Joanna and

. Minisonic. Two-pole normdlly-open make-
break (2P) as for P.E. Synthesiser. Special contact
assembly (4PS) having 4 poles, 3 of which are
normally-open make-break contacts and the fourth
is a change-over contact—this special assembly
enables the same keyboard to be used with the
P.E. Synthesiser, P.E. Minisonic, and P.E. Synthesiser
simultaneously thus avoiding the cost of more than
one keyboard.

3 Octave 4 Octave 5 Octave
Contact Each Set
S 20p £7-40 (9-80 £I2 20
2P 24p £8-88 £11.76
4PS 48p £17.76 £23.52 £19 25

Printed Circuit Boards for use with the above
contacts and thus eliminating most of the inter.
wiring required, are available—details in our lists,

PHONOSONICS

P.E. MINISONIC

(P.E. Nov. 1974 to March 1975)
A portable, battery or mains operated, miniature
sound synthesiser, with keyboard circuits. Although
having slightly fewer facilities than the large P.E.
Synthesiser, the functions offered by this design
give it great scope and versatility.

Two Voltage Controlled Oscillators
Voltage Controlled Filter

and Voltage Reference Circuit £3-41
Two Envelope Shapers and Two Voltage
Controlled Amplifiers £7-25
Keyboard Controller and Hold Circuits £2.66
Keyboard Divider Resistors (select type to suit
keyboard used, all are 29, tolerance). 2 Octave, £1;
3 Oct., £1:48; 4 Oct., £1:96; 5 Oct,, £2-44,

£5.22

H.F. Oscillator and Detector £1.66
Ring Mod., Noise Gen. & Envy. Invarter £527
Two Power Amplifiers and Two Mixers £3.55
Battery Eliminator £5-88
Temperature Stabiliser £1.47
PCB to hold 2 VCO0s, VCF and V-Ref £2.02

PCB to hold 2 ESs, 2 VCAs. 2 Mixers, Ring Mod,
Keyboard Control and Hold £2.20

PCB to hold 2 Power Amps, Noise Gen, Envelope-
Inverter, HF Osc. and Detector £1.4

PCB for Battery Elim. & Temp. Stab. £1:35

FOR ADDRESS, INFORMATION REGARDING
POST AND PACKING VAT, LISTS, AND
EXPORT TERMS SEE OUR OTHER ADVERT-
ISEMENT ON OPPOSITE PAGE

Photos: 2 of our units containing some of the
P.E. projects built from our kits and PCBs.
(The cases were built by ourselvas and are not
for sale.)

+ VAT £1-28

Solve your communica-

tion problems with this
4-8tation Transistor Intercom eystem (1 master and
3 8ubs), in robust plastic cabinets for desk or wall
mounting. Call/talkfiisten from Master to Subs and
Subs to Master. ldealiy suitable for Business, Sur-
gery, 8chools, Hospitals, Office and Home. Operates
on one 9V battery. Onfoff switch. Volume control.
Complete with 3 connecting wires each 66ft and
other accessories. P. & P.75p

MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug in the mains
for instant two-way, laud and elear communication,
On off switeh nd wlumo control, Price £31-24
perpair. P. & B Rip.

NEW! AMERICAN TYPE CRADLE

TELEPHONE AMPUFIER

£12.95

+ VAT £1-04

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on
to the cradle activates onjoff switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efficiency
in office, shop, workehop. Perfect for *‘conference’”
calls: leaves the user’s hands free to make notes,
consult files. No long waiting, saves time with
long-distance calls. Volume. Direct tape recording
model at £13-85 + VAT £1-12. P. & P. 70p. 10-day
price refund guarantee.

WEST LONDON DIRECT SUPPLIES (PE4)
169 KENSINGTON HIGH STREET, LONDON,

W.8

We make transformers

OSMABET LTD amongst other things

LOW VOLTAGE TRANSFORMERS

Prim. 200/240V a.c.. 5V 1A 50p; 6-3V 1-5A £1.85; 3A

£2-10; A CT £3- 12V 1-5A £2-10; 3A £3-75; 6A CT

£5-25; 18V 1-5A CT £3-45; 24V 1-5A CT £3-75; 3A CT

:5 25 5A £8; 8A £11-25; 12A £16-50; 40V 3A CT £7-50;
A CT £18-75; 25V 2A + 25V 2A £7; 12V 4A + 12V

4A l1
LT TRANSFORMERS TAPPED SEC, Prim 200/240V
0-10-12-14-16-18V 2A £4; 4A £5-25. 0-12-15-20-24-30V
2A £4-50; 4A £6+75. 0-5-20-30-40-80V 1A £4-85; 2A
£8:7S. 0-40-50-60-80-100-110V 1A £7.

MIDGET RECTIFIER YRANSFORMERS

For FW rect. 200/240V a.c., 6-0-8V 1-5A or 3-0-9V 1A
£1-80 each; 12-0-12V 1A, or 20-0-20V 0- 75A, or —0-9V
0-3A, or 12-0-12V 0-25A, or 20-0-20V 0-15A, or 8V
0-5A + 6V 0-5A, or 9V 0-35A + 9V 0-35A, or 12V 0-25A
+ 12V 0-25A, or 20V 0-15A + 20V 0° 15A, aH st £2 sach.

- LOUDSPEAKERS

2%in 8 or 750, 24in 8 or 250, 3in 3, 8 or 350, 3}in 8, 15
or 800, 95p each: 8 x 5in 3, 8, 15 or 25N, £1-75; Good-

/mans speakers, 5in full throw 80N 10W, £4- !5 8¢in
doubie cone 411, £3; 12in 25W 4 or150, £8.
“INSTANT"" BULK TAPE/CASSETTE ERASER
Instant erasure any diameter tape spooi! or cassette,
demagnstises tape heads, 200/240V a.c.. £3-7S.

TAPE RECORDER MOTORS

New, blowers, fans. etc.. 110V a.c.. 50p (75p pai

SYNCHRONOUS GEARED MOTORS 200/240V a.c.
Brand new Smilhs, built in gearbox, 2r.p.h., T5p each.
PAPER TUBULAR CONDENSERS

4-7mF, 180V, 3¢ x 20mm, 20p (100 for £10).

SPEAKER MATCHING AUTO TRANSFORMER

12W, 3 to 8 or 1501, up or down, £1-

CABLES — CABLES — CABLES

MICROPHONE TWIN H/DUTY, BRAIDED SCREEN
Professional cable for stage, studio, outdoor. PVC
covered, grey, 20p per metre. Grey: Single cable,
black, 10p per metre.

MULTI WAY SCREENED, PVC COVERED

36 way £1; 25 way 75p: 14 way S50p; 6 way 20p;
4 way 14p; 2 way 10p; 1 way 6p per metre.

LOW LOS88 CO-AXIAL CABLE 750
Standard UHF 12p and VHF 9p per metre.

3 CORE MAINS CABLE

13A 25p; 6A 15p; 2-5A 8p Per metrs, 1A mini cable £3
per 100 metres: speaker twin cabie, £2-50 per 100
metres; loudspeaker twin cabie, 75p per 20 metres.

ALL TYPES DOMESTIC AND COMMERCIAL CABLES,
ALL SIZES AND COLOURS CONNECTING WIRES,

MULT!I SCREENED AND UNSCREENED CABLE.
TRADE ENQUIRIES INVITED
Carriage and VAT extra on all orders
8.A.E. ENQUIRIES. LISTS. MAIL ORDER ONLY

45 Kenliworth Road, Edgware, Middx. HAS 8YG
Tel. 01-958 9314

LITRONIX
LED DISPLAYS

1_0
g

Size (In) Full Spec. Class 2

0-3 DL701 £1-48 DL701E 70p
0-3 DL704 €£1-48 DL704E 70p
0-3 DL707 £1-48 DL707E T0p
0-5 DL721 £3-75 DL721E £1-80
0-5 DL727 £3-75 DL727E £1-80
05 DL728 £3-75 DL726E £1-80
0-8 DL748 £2-45 DL746E £1-50
0-6 DL747 £2-45 DL747E £1-50
06 DL749 £2-45 DL749E £1-50
06 DL750 £2-45 DL750E £1-50
05 5LTO01 Phosphor diode £5-80
0-5 §LT02 Phosphor diode £5-80
0-5 S5LT03 Phosphor diode £5-80
0-5 3016F Minitron filament £1.25
06 3017F Minitron filament £2-00
2-5 RDS$1 Itoka filament £8-00
5-0 DM2C Itoka filament £24-80
National, Mostek, Caltex clock chips. MHI

clock and display kits. Case available.

NEW CLOCK CHIP, AY-5-1202. 4 digit
12/24 hour, interfaces with 5LT01, £4-76.

Terme: CWO, Access, Barclaycard (simply quote your
number and sign}. Credit facillties to sccredited account
holdars.

VAY—AH prices exciude VAT (8%). P. & P. 1fp

BytiO0D

68 Ebberns Road, Hemel Hempstead
Herts. HP3 9QRB
Tel. 0442 62757
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SOUND-TO-LIGHT (P.E. Apr {Aug. 71)

The everspopular AURORA—4 or B chnnnels each
responding to a different lound frequency and cone
trolling its own light. Can be used with most audio
systems and lamp intensities. A MUST for any Disco,
and a fascinating visual display for the home.

4 channel component set (excl. thyristors) £13-05
8 channel component set {excl. thyristors) £22-56
Power supply component set £4-96
PCB for 4 frequency channels £3-32
PCB for power supply and 8 lamp drivers £1-56

i Amp 400V thyristors (| per chan. requ.) each 75p
Pnnel meter (IuA) (optional) £3.75
VOICE OPERATED FADER (P.E. Dec: 73)

For automatically reducing music volume during
“‘talk-over” particularly useful for Disco work or for
home-movie shows.

Component set incl, PCB £3.05

TAPE-NOISE LIMITER
Very effective circuit for reducing the hiss found in
most tape recordings.

Component set (incl. PCB)
Regulated power supply (incl, PCB)

£2.60
£3.98

P.E. MINIMIX 6

DETAILS IN LIST
\

PHONOSONICS

RHYTHM
GENERATOR

(P.E. Mar./Apr. 74)
Programmable for 64,000 rhythm patterns from
8 effects circuits (high and low bongos, bass and .
snare drums, long and short brushes, blocks and
soft cymbal), and with variable time signatures
and rhythm rates. Really fascinating and useful.
Tempo, Timing and Lo;nc circuits £12.5

PCB for above circuits (double-sided) £2-94
Component set for all 8 effects circuits £10-49
Set of 4 PCB's to hold all 8 effects £4.74
Simple mixer (no PCB available) £2-76

Alternative mixer with external volume
controls and adjustable gain (independently
designed), including PC £9-93
Power Supply, including PCB £6-42

SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND

COMPONENTS TO A WORLD-WIDE MARKET

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

Multi-function circuits that, with the use of oth e
external equiprr\ent. can serve as [ie detector,
alphaphone, cardiophone, etc.

Pre-Amplifier Module

Component set and PCB £3-71

Basic Output Circuits
Combined component set with PCBs, for alphaphone
cardiophone, frequency meter and visual feed-back

lamp driver circuits £5
Audio Amplifier Module

Type PC7 £5-50
SINE AND SQUARE WAVE GENERATOR (P.E. July 75)
Suitable for au&no. digital, or general purpose.
Controllable through 4 decade ranges |0Hz to

100kHz. Switched attenuation through 10 ranges
lrom 10V to ImV peak-to-peak.

SOUND BENDER (P.E. May 74)

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

Component set for above functions (excl. SWs) £6 SB
Printed circuit boar

Optional extr:—addmon:l Audio Modulator, the
use of which, in conjunction with the above com-
ponent set, can produce “jungle=drum’ rhythms,

GUITAR EFFECTS PEDAL (P.E. July 75)

Will modify an audio signal not only from a guitar
but from any audio source, producing 8 different
switchable effects that can be further modified by
manual controls. Possibly the most interesting of all
the low-priced sound effects units in our range.

Component set with special foot operated

switches £6-25
Alternative component set with panel

mounting switches £4-60
Printed Circuit Board £1-30

HI-FI TAPE-LINK (P.E.Mar./Apr, 73)

Designed for use with reasonable quality tape-decks,
this high performance pre-amp includes record,
playback and metering circuits.  While stocks last.

Stereo component set (excl. panel meter) £24.25
Mono component set (excl. panel meter) £14-70
Power supply component set £5-93
Stereo main £2-80
Stereo sub-assembly PCB 98p

YOLTAGE CONTROLLED FILTER (P.E. Oct. 74)
An independently designed VCF that can be used
with the P.E. Synthesiser.

Component set £3-41
Printed circuit board £1.25
ENVELOPE
SHAPER
The new ADSR Envel Shaper blished in

[

C set (incl. PCB) £2.55
PHASING UNIT (P.E. Sept. 73)

A simple but effecuve m:nua"y controlled unit for

introducing the ‘phasing’” sound into live or’
recorded music.
Component set (incl. PCB) £2.50

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

Component set (incl. PCB)

ULTRASONIC TRANSMITTER-RECEIVER
(P.E. May 1972). A highly sensitive, tight-beam,
long-range, "invisible beam’ detection circuit with
numerous applications. W hile stocks last,
Component set with PCBs but excluding
transducers

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

£3.75

£4-60

Component set incl. PCB £2-83

POWER SUPPLIES

Sophisticated low-noise hmhIBy-stabilised power
supply kits complete with P s_and detailed in-
formation are now available, Details in list.

Other PCBs (all “‘as published’’) While stocks Iast
Bench Power Supply (P.E. Sept. 1974)
CCTV:
Master Logic, Video Amp,, Sync Mixer and
Cathode Switch PCB (P.E. Oct. 1974) £2-20
PCB for remaining Circuits (P.E. Oct. 1974) £2.20
Digital Power Supply (P.E. Aug. 1972) 50p
Electronic Piano:

p set £8.88
PCB for above components £1-60
Power Supply £5.70
PCB for Power Supply 96p

P.E. TUNING FORK

(P.E. NOVEMBER, 1975)
Main component set incl. PCB
Power supply set incl, PCB

£13.50
£6.57

REVERBERATION UNIT (P.W. Nov./Dec. 72)

A high guality unit having microphone and line
input pre-amps, and providing full control over
reverberation level.

Component set (exf. spring unit) £7-55
Printed circuit board £1.76
9 inch spring unit £4-95
Panel meter (50uA) (optional) £3-75

SEMI-CONDUCTOR TESTER (P.E. Oct. 73)

Essential test equipment for the enterprising home
constructor. While stocks last.

Set of resistors, capacitors, semiconductors, poten=
tiometers, makaswitches and PCB £8-44
Panel meter (500uA) £3-75

PHOTOPRINT PROCESS CONTROL (P.E. Jan./Feb.72)

For colour and B & W, an indispensible dark-room
unit for finding exposure, controlling enlarger
timing, and stabilising mains voltage.

Component set (excl. meter) £10-72
Printed Circuit Board £1-74
Panel meter (ImA) £3.75

SYNCHRONOME

AND

PEAK LEVEL INDICATOR

Send S.A.E. 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 30p.

Optional:
against loss

U.K. orders: under £15 add 22p.
over £15 add 40,

tofull total of goods, post
Overseas—VAT does n
apply.

Fee for compensation
or damage in post (U.K.,

Eire & C.1. only): 35p.

Add 25% (or current rate if different)

P.E. October 1975 and having manual control of Pre-amp PCB (P.E. Oct. 1972) 85p
its Attack, Release and Sustain functions. Power Supply PCB (P.E. Oct. 1972) 60p DETAILS IN LIST
Component set incl. PCB £4:16 Power Slaves: Power Supply PCB (P.E. Aug.
1974) 55p
Rondo:
Component sets include all necessary resistors, Pre-Amp PCB (P.E. Oct. 1973) 60p PHOTOCOPIES . X
capacitors, po! s and Tone, Balance and Yolume Control PCB of P.E. textsfor most of our kits are available.
transformers. Fuller detmls are in our tists, (P.E. Oct.) £1-40  Prices in our lists.
Ivglnzs;stonm ::z:l I:D %“g%g 1:9 Integrated Circuits | Zeners . Electrolym;:al%aotl:utoors (uFIV)OOHO . (Pogester '(I'a;lltva)lum
P 2 24p P 1709 TO5 40p | 33V 400mw i5p | 0-47/63 p|(u e
Az wpmssa wpdtwot WeICUON o Lo |3Vdmew iim|iger g loves e 2ol oo ous h
MJE2955 110 3 i Pl 0-0l i H p
Bcios  13p ocas sop 23819 35p 1723705 95p | 51V 400mw 15p |22/63  6p 150/63 up 4700116 60p | .07 30| 047733 138
BEIY  12p OCTI 14p ZNIo2aE 138|741 sepin DIL 32p | S lVIW 25p|4-7/63  ép 220/10  &p 4700123 78p (0033 dp| 1:0/35 13p
BCi48 125 0C72 14 3N4871  36m | 748 TOS sap | 25V 400mw 13p | SN0 0 22008 s o0 TPlo0dr  dp 135 1%
: Ld H p|2 P
SIS 1 ORPl2  sen 2NSS  51Pl7ug 6pin DIL  63p |62V 400mw 15p| 10763 €p 220140 70 01 4ip| 47135 16p
BCI58 13b ZTXI07 12 P | 1A7805 TO220 165p | 68Y 400mwW 15p 15/40 6p 220/63 Zép SEE OUR |95 sie 10/t6 16p
BCIZS 136 ZTXI08 7b Diod A7815 TO220 165p | oY A00mwy 15p 2210 gp 23010 %8 022 oo 110125\ 8p
BEISL 132 Z1Xa0r 14D Diodes |4 Pl 1oV 40omw 15p 2225 ¢p 470/63 TP 033 8p| 1563 16p
BCi82L 12 ZEXDO0L 13p INol4  dplav.io212  ssop|liviw o 2sp|3Ves e 470/10 13k LIST 047 10p|22/16 i8p
BClS4  12p 2303 330 IN40O) P .v.ie7ai/e  lesp |12V 400mw 15p|33/l6  tp 470/23  IEp 068 12p| 47/63 18p
BEios  1ab IN706 . 13p (N &b 12v 1w 25p | 3340 ¢p 47040 200 [OR 1.0 15p| 47/16V 30p
BCI09C  14p 2N914 225 IN4006 95 | rrecuies TSy omw 13330 en caoss 208 22 26e] 1003 18p
P MFC40008 73 P
BC212L  15p 2NI[304 22p [N4007 10p MFC6040 ”p 18V 400mW 15p | 47/25 6p 1000/10 I14p OTHER
BC213  I5p 2ZN2905 27p 8?;}» e Pligv iw 25p :mg $P 1000/16 25p GOODS | Prices are correct at
BCATB  29p 2N2907 22p Qa300  ap | SO3402N 202p | 20v 400mW 15p | {o0/4  6p 1000/25 30p time of press. E. &
BCY7I 22p 2N3053  18p Z§) 75p | EP27/3015F 135p | 20v IW 25p | 100/10 6p 1000/40 54p cr~CKED O.E. deliveries subject
BFY50  22p 2N3054 66p ZSI7! 16p | STKO25 595p | 27v 400mw 15p | 100/25  6p 2200/25 45p to availability.
LisT POST AND HANDLING VAT Overseas—will be charged extra,

minimum charge 74p. Details of kit
weights, and postage rates will be sent
with list.

Eire and Channel lsles classify as
overseas for posting purposes.

and handling.
ot currently

PHONOSONICS, DEPT. PE43, 22 HIGH STREET, SIDCUP, KENT DA14 6EH

MAIL ORDER AND C.W.O. ONLY
DON'T FORGET VAT!
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GREENWELD

443 Milibrook Road SoutHampton
S0O1 OHX Tel(C703) 772501

All mail order and callers to this address please—callers only to 21 Deptford
Broadway, SE8 (Tel. 01-692 2008) and 38 Lower Addiscombe Road, Croydon
(Tel. 01-688 2950)

LEGTROVALU

The good components service

In relauvely few years, Electrovalue has risen to a position
of pre-eminence as mait-order (and industriat) suppliers of
semi-conductors, components, accessories, etc. There are
wide ranges and farge stocks to choose from as welt as
many worthwhile advantages to enjoy when you order
from Electrovaiue.

CATALOGUE 8 ISSUE 2 READY NOW!

Second printing (Green cover) with up-dated information, 144 pages
New items. Opto-electronics. Diagram of components, applications,
1.C. circuits, etc. Post free 40p, including voucher for 40p for use on
order over £5-00 list value. A must for careful buyers

DISCOUNTS
On all C.W.(L. ma:l ordlcrs. except for some items marked NETT.
on orders list value on orders list value
50/0 £5 or more 10% £15 or mor: b

FREE POST AND PACKING

On all C.W.0. mail orders in U.K. over £2 list value. If under, add 15p
handiing charge

PRICE STABILIZATION POLICY

Prices ere held and then reviewed over minimum periods of
3 months. Next review perlod effective from April 1st

QUALITY GUARANTEE

On everything In our C N
or sub-standards merchandise

rejects, saconds

ELECTROVALUE LTD

All communications to Dept. 2/2, 28 ST. JUDES ROAD, ENGLEFIELD GREEN,
EGHAM, SURREY TW20 OHB. Telephone Egham 3803, Telex 284475. Shop hours
8-5.30 dally, -1 pm Sats.

NORTHEAN BRANCH: 630 Burnage Lane, Burnage, Manchester M19 1NA.
Telephone (061) 432 4845. Shop hours Dally 8-5.30 pm; 8-1 pm Sats.

Brand new full spec components by '
return of post: 723 TO98 80p; 741C 8 pin DIL :pr;
748C 14 pin DIL 40p; 555 55p; LM301
TRANSISTORS | BCvi2 128 | sop; 515218 £5.62; SNT601SND £1-25;
AC127 BCX3 15 | TADIO £1-30; TCA270Q  £4-10;
AC128 20p | BDI3 a2p zmouun St i
AC151 200 | BD132 “p :
ACie M | B2 2p | ELECTROLYTIC CAPACITORS
AC188 2"‘" BF178 20p Wire ended horizontal mounting
ACY17 225: BF181 28p (some Io' the smaller values may be
vertical mounting)
ACHe 20 || B3 Zo | o4imF 25V ep  20mF  16v 8p
ACY 2 || 5 Be lmF 2V 7p  aOmF 18V 10p
R 2 || we | 22mF 25V 70 4omF 25V 12p
ST 20 || B e | avmF v 7p  aOmE 3BV 14p
st = || @G ab | 1omF 2sv 7p e7omF 63V 20p
D18; 40p BFats “" 2mF 25V 7p  1000mF 10V 12p
mer g SCaay ap | YmE BV 7o 1000mF f6V 17p
4ImF 4V 8p 1000mF 25V 20p
AEY(19 02 || B5 Y | omF eV ep  1000mF 50V 3ep
AF239 4p-| B '510 Mp | 100mF 10V 7p  1000mF 83V 44p
ASY2S &2 || Eadl ¥ | 1oomF 25V sp  2200mF 10V 20p
AST2] =2 || ik 20 | 100mF 40V 9p  2200mF 18V 24p
AS229 oo || B Zp | 00mF 1V 7p  2200mF 25V 0p
BCIe . 1y | BRYe g | ZOME SV 1p  200mE v 33
BC108 10p | BFYSO 18p 1p  4700m “p
BCI6A  17p | BFYSt 16p | 20mF 30V 11p
BC118 12p | BFY52 16p | POLYESTER C280 250V
BC119 21p | BFY84 25p | 0-01,0-015,0-022,0-033,0-047,0- 068,
BC126 2p BFY77 14p 8"33‘9' h. 70 1, 0-15, Sp; 0-22, 7p;
BC139 2 BFY90 9%p P 9p;0-68, 11p; ImF, 14p;
BC140 2:: BSX20 18p | 2-2mF, 18p; 3-3mF 63V, 24p.
B B | Bome: s | CERAMIC PLATE sov
BG148 12p BU208 €280 22PF to 820pF E12 series 2p each:
BC149 p | GETSR wp | 1000pF 3p.
BCI57 13p | GET1880 14p | VEROBOXES AND CASES
BC158 12p 0C3s op Case type:
BC159 14p 0C42 12p 1410, 205 x 140 x  40mm £2-90
BC161 oc71 12p 1411, 205 x 140 x 75mm £3-25
22p
BC171 14p 0C810 10p 1412, 205 x 140 x 110mm £4-20
BC172 15p ocin Plastic Boxes—Professional quality,
BC182 12p 0C200 42p two tone grey polystyrene boxes with
%}S 12: %gm :45: Lhru:ad inserts for mounting PC
1 oards
B8C208 10p TIP42A 20p Type 2518, 120 x 65 x 40mm £1.52;
B8C212 13p TIP2955 %p 2520, 150 x 80 x 50mm £1-75; 2522,
BC213 14p TIP30SS 188 x 110 x 60mm  £2-40; lloplng
8021; 15p g:w ::: ::'402'0 type: 220 x 174 x 100/52mm
BC28 13p -20.
2N
8o 1 | e &2 | Acuminum Boxes
BCMT 14p 2N2015 £4-80 Supplied complete with base and PK
B34S 12369A screws.
BCa6t D || s 2| Re7 138 x 70 x 38mm 80p
AB8 102 x 102 x 38mm 80p
BCs48 12p | 2N2926G 14p
BC549 12p 2N3053 21p AB9 102 x 70 x 38mm §5p
BCY43 2p 2N3054 a9p AB10 102 x 133 x 38mm 80p
BCY70 15p 2N3055 3tp AB11 102 x 84 x 51mm 55p
8CcY71 189 IN3440 sap AB12 76 x 51 x 25mm 48p
RECTIFIERS AB13 152 x 102 x 51mm 80p
INAODT 6p; 1N4002 7p; 1N4003 8p; AB14 178 x 127 x 64mm £1-08
INAO04 9p; N400S 10p; TNADOB 11p. | ‘ADis ooy x 132  yamm st
1N4007 12p; 1N4148 4p; BY127 17p; AB17 254 x 114 x 76mm £1-22
%{‘/3:";6’ ﬁ%gv::ﬂi.;ww‘ 15p; | AB19 305 x 203 x 76mm £2-00
TRANSISTOR PACKS E:rTIE(Rl-vOP’;OZLEERZSM side by side.
200 assorted mainly out of spec tran- | g "y oo0 18p. For 4 x HP11, 2 by 2
sistors, mostly unmarked—NPN, PNP h typ " 4
plastic, TOS, TO18, AF, AF, small or side by slde. Both types 24p.
signal and TO3 power devices. About | RF CHOKES
75% usable devices. Only £1-80. 10. 47, 68uH 10p. 1-5, 2:5, 5 7-5
3000 unmarked 1N4148 diodes, 95% 10mH 33p.
K. Only £4. OPTO DEVICES
100 u‘nmnrkod B8C108, untested £2- 10. Light sensor type H81. Only 15mm
SCR's long by 2-imm dia. Dark current
2N1595 30p; 2N2323A 34p; 500VSa | g.01uA. Light current 250uA T0p.
111:)8“;;:):;”” 600V 1A 75p. MRD450 P?uotodloa.Tsap. O;ED‘erEag
[ or green 0-2in 22p. TIL 209 red
:Augnrd CR25 W 5% (10% over 15p.
MQ). AN values in E12 Serles from
1 ohm to 10MN 2p each. Metal Fliim EOEVVECI;?:;‘M,ENLT:%ES.C"O" 5%:
1W 5%. All values in E12 series from P 4 9 .
10 otf-each value 22pF to 1,000pF,
27 ohms to 10 M0} 3p each. total 210 caps., £3
AW wirewound 8p; SW wirewound | Gpogs*carbon film §W resistors, 5%:
10p; 15 W wirewound 12p.
1% and better. S.A.E. for list 10 of each value 10 ohms to 1MQ1,
e - 3-A-E.Torlis total 610 resistors, £7-50. .
Electrolytics, wire ended 25V work-
400 mW BZYB8 series, all voltages | ing, 10 each of: 1,22, 4.7, 10, 22, 47
from 3V to 30V 10p each. 1 Watt and 100mF, 70 capacitors for £3-80.
plastic: all voltages from 3V to 200V 400mW zeners 5%, 10 each 3V to 30V,
20p each. 280 in all. Only £14.

PE ORION=

Complete Kit of semiconductors £10-95
High quality printed circuit £3-40

THIS GLASS FIBRE P.C.B 1S ROLLER TINNED AND
SCREEN PRINTED WITH COMPONENT LOCATIONS

FERRANTI semiconductors

|

BC|D7P 21p ZTX503 21p Z8174 20p
BFSW “p XW 24p ZTXS504 2%p z8ire Np
BC!W llp BFS98 20p ZTX320 20p ZTXS530 2p 25178 g
Bci7re 14p ZTX107 14p ZTX330 21p ZTX531 2% zs2710 109
BCI7SP 12p ZTX108 12p ZTX331 23p ZTX5680 20p 28271 25p
BC179P 17p 2TX109 14p ZTX382 20p ZTX561 29p 2p
BC182P 159 ZTX212 199 ZTX383 199 2N Tép 28274 3
BCIs3IP 14p ZTX213 10 ZTX384 21p zs2re 43
BCI84P Wp ZTX214 2p ZTX450 20p * DIODES *» zszm “p
B8C415P  21p | ZTX239  13p | ZTxa51  20p | 2S142 asp
BFS59 179 ZTX300 15p ZTX500 16p Z8170 1p * ZENERS *
BFS80 0 ZTX301 10p ZTXS01 17p 25171 19 BZV19 eeries
BFS81 19 ZTX302 e ZTX502 20p Z8172 8p 4710 47V tp
ZN414 radio microcircuit, with circuits and data £1-10
ZN424E low noise audio i.c., with circuits and data £1-20
ZN1034E preciaion timer i.c., with circults and data £2-00
ZN1040E universal count/display i.c., with clvculu and data £12-50

PE TV SOUND SEPARATOR

£2-40. High quality printed circuit board £1-25.
Muutl ﬂltur-—SFEB OMA 38p. CDAS.OMC 38p.

MOTOROLA MC1310P—only £2-10 with Circuits and Data
Gilass fibre p.c.b. to suit MC1310P 85p. Motorola MLEDS840 Red LED 32p.

COMPLETE STEREO DECODER KIT—only £4-25

Includes MC1310P, giass fibre p.c.b.. all an LED

and instructions.

MOTOROLA BD699 £1-27, BD700 £1-41, MJE?OSSN 50, MJE3055 87p, MC1357PQ £1-90,
MJ4032 £4-88, MJ4035 £4-08.

FERRANT! MMA P"OTOCEI.I.S £1-08 each.

POSTAGE AND PACKING 15p per order. Orders over £5 post free.

All devices top grade, brand new, and to full manufacturers spec. We do not sell
or rejects. Send SAE for our dats sheet and price liat. We can supply any

See Practical Wireless for details of packs of components, surplus goods, etc.

all prices quoted include VAT. Add 15p postage on orders under £2. SAE with

snquiries or for List please. Send 10p Tor Multimeter catalogue—free on request

on orders over £3, Official Orders accepted from Schools, etc. Expon/Wholenla
enquiries welcome. Surplus s always

FERRANTI device to order. Send SAE for quotation.
ALL PRICES INCLUDE VAT AT THE APPROPRIATE RATE

DAVIAN ELECTRONICS
PO BOX 38. OLDHAM. LANCS.

oL2 6XJ.
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RADIO EXCHANGE LTD.

NEW EDU-KIT MAJOR S5 &

ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

Complete kit of parts including construction plans
Total building costs o

P.P. and Ins. 65p £9 99
(Overseas Seamail P. & P. £3-50)

V.H.F. AR NEW
CONVERTER Kit

Everyda
Build this converter kit and H y y

receive the aireratt band by ! Series
placing it by the side of a |
radio tuned to inedium wave Build this exciting
or the long wave band and new  series  of
operating as shown in the designs.

E.V.3.  Transistors and

instructions  supplied free
with all parts. 2 diodes. MW/LW. Powered by 43V
Uses a retractable chrome battery. Ferrite rod aerial, tuning condenser, volume
plated Lelescopic aerial, gain control, and now with 3in. loudspeaker. Attractive
control, V.ILE. tuning case with red speaker grille. Size 9in. X alin. X 2}in
approx. All partsincluding Caseand Plans.

capacitor, transistor, ete.
Total Building costs £4T5: v i1 50p

All parts including case
E.V.6. Case and looks as above. ¢ Transistors

and plans
£4.35 P.P. & Ins.
40p
3 diodes. Powered by 9V batterv. Ferrite rod aerial,
3in. loudspeaker. etc. MW/LW coverage. Push/Pull

POCKET FlVE output.

Now with 31in Loudspeaker Alt partsincluding Case and Plans.

3 tunable wave-
Total Building costs £5'50 P. & P. 4 1ns. 55p

bands. MW, LW

and trawler band.

7 stages, b transis-
E.V.7. Case and looks as above, 7 Transistors and 3
dipdes. Six wavebanda, MW/LW, Trawler Baml 8SWI,
8W2, BW3, powered by 9V battery. Push pull output.

tors and 2 diodes,
supersensitive ferrite rod
aerial, attractive black and

#
{

g;?l;lncaa;;.roflze 5tin x Liin Telescopic aerial tor short waves. 3in. Loudspeaker.
'.' . . . . All parts including Case and Plans.
Complete kit oi parts including construction plans. £7 o s
Total P.P. and idi L N 5
Building Goste: £3.99 ' e I Total Building Costs PP+ g, 59D

ELECTRONIC CONSTRUCTION

E.C.K. 2 V.H.F. Receiver Kit.

8 transistors and 3 diodes. Push pull output.
3in loudspeakert, gain control, superb 9 section
awivel ratchet and retractable chrome plated tele-
scopic aerial, V.I1.F. tuning capacitor, resistors,
capacitors, transistors, etc. Will receive T.V
sound, publle service band, aircraft, V.ILF. local
stations, etc. Operates from a 9 volt P.P. 7
battery (not supplied with kit).

Complete kit of parts £F DS P.P. and Ins. 55p
E.CK. 4

7 Transistors, 6 tuneable wavebands, MW, LW, Trawler Band,
3 Short Wave Bands. Receiver Kit,

With 3in X 3in loudspeaker. Push pull vuiput slage,
gain control, and rotary switch. 7 transistors and 4 diodes.
f sectlon chrome-plated telescopic aerial. 8 in sensitive
ready wound ferrite rod aerial, tuning capacitor, resistors.
capacitors, etc. Operates from a 9 volt P.P. 7 battery (not
supplied with kit).

Complete kit of parts £7+25 P.P. and Ins. 55p
EDU-KIT JUNIOR

Completely Solderless Klectronic Construction Kit
projects withont Soldering Iron or Solder.
+ Crystal Radio Medium Wave Coverage—Na Battery
necessary
+ One Transistor Radio
% 2 Transistor Regenerative Radio
% 3 Transistor Barpicce Radio Medinm Wave Coverage
% 4 Transistor Medium Wave Loudspeaker Radio
* Rlectronic Noise Generator
+ Electronic Metronome
+ 4 Transistor Pull/Puil Amplifier
Al parts inchuling loudspeaker, earpiece, MW ferrite rod acrial,
ca it renislors, transistors, ete.

Complete kit of parta
including construclion plans ‘7.2

"Including Construction Plans

Build these

P.&P.
+ Ins. 55p
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12-way Conmectors @ 2 Voluine Controls @ 2
@ Ready Wound MW/LW/8W Coils @ Ferrite Rod @ 6! yards oi wire @ 1 yard of sleeviug,etc.

@ 4 Transistor Karpiece @ 5 Transister Push Pull @ Batteryiess Crystal Radio
Radio Aniplifier ® OneTTmnSEstor Radio
ignal T L [ 2 Transistor Loud- e ransistor Regenera-
:Eig!:ﬂl “:-Z?;or speaker Raldio MW/LW. tive Radio
~ig| ) o Transistor Short @ 3 Transistor Regenera-
@ Transistor Tester NI'N Wave itadio tive Radio
-’NP @ Electronic Metronotne @ Audible Continuity
@® 4 ‘Transistor Push I'ni @ Hlectronic Noise (enera- Tester
Amplifier tor @ Sensitive I’'re-Amplifier.
.. @ 24 Resistors @21 . itors @ 10 Tr 's o 31* Loud ker @ Earpiece @ Mica Bascboard
> ider Switches @ | Tuning Condenser @ 3 Knobs

ROAMER TEN MARK 2

WITH VHF INCLUDING AIRCRAFT

Now with free earpiece and awitched socket. 10 tran-
aistors. Latest 3" X 3" londspeaker. 9tuneahle wave-
bands. MW 1, MW2, LW,8W[,8W2,8W3 trawlerband,
VHF and local stations, also aircrait band. Built in
ferrite rod aerial for MW/LW. Chrome plaied,
6 section telescope
aerial, can be anglel
and rotated for peak
short wave and VHF
listening. Push pull
output using 600mW
transistors, Car aerial
socket. 10 transistors
plus 3 diodes. Ganged
tuning condenser with
VHF section. Beparate
coil for aircraft band.
Volume onfoff. Wave
change and tone controls. Attractive Case in rich
chestnut shade with gold blocking. 9in. X 7in. X 4in.
Easy to follow instructions P.P. and
and diagrams. Total build- ‘ I l .87 ins. 65p
costs:

EDU-KIT

Build Radios,
Amplifiers, etc.,
from easy stage
diagrams

Five unit
including
master unit
Components include: to construct
Tuning condenser. 2 volume controls, 2 slider awitches,
fine tone 3in moving coil speaker, terminal strip.
ferrite rod aerial, battery clips, 4 tag boards, 10
transistors, 4 <iodes, resistors. capacitors, 3 lin knobs,
Units once constructed are detachable irom inaster
unit, cnabling them to be stored for future use. Ideal
for schools, educational authorities and all these

interested in radio construction.
All parts including case and P.P.and
‘6'99"15. 55p

plans.

JIFFY TESTER

Eagy to build and operate, fits
in the pocket. A guick checker
for continuity of resistors.
1es, transistors, cir

{not maing) and
ers.  Complete \\'ith% ﬂj @
earpiece, jack plng anil socket -
resistora, capacitors, colnpounents, ete.

Coniplete kit of parts P& P
including construction plans ‘ 3. l s + lus. 301

To: RADIO EXCHANGE LTD. §

61A High Street
Bedford MK40 1SA

Tel.: 0234 52367, REG NO. 788372
@ Callers side entrance ‘‘Lavella’ Shop.

@ Open 10-1, 2.30-4 30 Mon Fri. 9-12 Sat
1 enclose for .. hoco FoH "

Name

Address

PE476

L-----
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VALVE MAIL ORDER CO. Th ‘MISTRAL, D. . I
16a WELLFIELD ROAD, LONDON SWi6 2BS e igital Clock
SPECIAL EXPRESS MAIL ORDER SERVICE * A Complete Kit or fully built *
2p £p £p 2 £p
017 “Sigé 3-=g BY213 025 | 0AZ205 0-45 ;gé;? g.-ig
0-35 | AF. 48 | BYZ10 045 | 0AZ206 0.45 | 2 s
088 | AFZ11 118 | pyz1y  o.40 | 0AZ207 0.45 | 2T21  0-26
AFZ12 200 Y ZT43 025 %
050 | 45yss gpp | BYZIZ 040 | 0AZ205 040 [ ZEx107 012
0-50 | A8y29  0.30 | BYZ13 042 | 0AZ209 0-40 | ZTX108 0.10 ?’
016 | AsY36  0.26 | BYZ15 1.85 | 04Z210 0-40 | ZTX300 0.18 ‘
IN7254 020 | ABY30 020 | BYZ16  0-60 | 0AZ211 0-40 | ZTX304 0-24
IN914  0-08 | ABY31  0-40 | BZYS8 010 | 0AZ222 0-45 | ZTX000 013
1N4007 028 | ABY33  0-20 [ Cl1l -55 | 0AZ223  0-45 | 2TX603 0-16
19113 ogp | ASY32 030 | CRSLIOD 088 ) Qazsas 045 | ZTXEIL 086
18202 00 | SAZ24) 038 | mrEomATED .
2G371 50 | 0AZ244 .25 | CIRCUITS
2G381 15 | 0AZ246 0-15 | 7400 016
26414 15 | 0AZ290 0-38 | 7401 0.16 i
26417 oi: ocis - 100 | 7402 016 S — 1
2101 o8 | i 100 l7a0s o026 s W m—
oo 038 | 0Cos 188 Tos 08 ;
" o 2, o 4 o
2N706 Sa|goe Luo T 3B Kit £12'50 (lnCI) BL“It £18'00
SNTos .25 | 026 0.40 | 7408 0.8 .
ey d0jocas  looziee  0e8 : g:lo.astagt glzeon dIsAplay [ ] ?Fﬂﬁurlro:dort
2N1091 3 i nt Synchronous Accuracy uily electronic
& 0-40 | 0C30 0-40 | 7411 0-86
T ou locs  ods |11z 030 @ Pulsating colon @ Push button setting ® Buliding
2N1302 g g time 1hr @ Attractive acrylic ca ® E t
-80 | 0C41 .35 | 7416 0-36 Yy 30 asy to
2N1303 &
; -86 | 0C42 -40 | 7417 0-36 follow Instructi ] o o
2N1304 ructions Size 10-5x5-7 x 8cm
PR .50 | 0C43 .70 | 7420 016
N1308 0323 ocis o 1422 8&’? ® Ready drilled PCB to accept components
aN1308 060 | 0C45 .20 | 7425 0.3 Also available from:
5 025 | 0C45M  0-18 | 7427 03 HENRY'S RADIO, 231 Tottenham Court Rd., London W1.
2N2147 b 1428 o
9N2148 olipoces 27 | 7430 o HENRY'S RADIO, 404 Edgware Rd., London W2.
ggg;gg 008 88;‘5 99 | 7432 037 CROFTON ELECTRONICS LTD., 124 Coine Rd., Twickenham, Middx.
2N2219 45 (ocse 060 7433 047 IMTECH PRODUCTS LTD., imp House, Ashford Rd., Ashford. Middx.
2N23604 4519566 0801738 os7 BYWOOD ELECTRONICS, 68 Ebberns Rd., Hemel Hempstead, Herts.
N 50| 0TI a6 | b0 05 THE RADIO SHOP, Bristol.
aNz8ds 51902 0as )\ T4AN O ELECTROVALUE, Judes Road, Egham, Surrey.
2N .50 | 0C74 .30 | 7450 0
2N2006 D
g i B || EXETRON
gt b|00 bine o (DEPT. P.E.)
H y ; 54
2N2305 20| ocrs  oss | T O Regal House, Penhlll Road, LANCING, Sussex
§§§8§2 :3; gceim -gz ;:;g &:‘ Payment: CWO, Cheque, Access, Barclaycard (Quote Number)
e -37 | OCSIDM (18 | 747¢ 042
2N3706 77 1Z .45 | 7470 0-59
2N3707 -40 | ocs2  0-28 | 7476 %
2N3709 -36 | 0C82D .25 | 7480 0-
2N3710 -35 | 0C83 .60 | 7482 0-
aN371L .38 | 0C84 .30 | 7483 1.
IN3819 045 | 0C114  0-88 | 7484 1-0¢
2N 4289 -30 [ 0C122  1-00 | 7486 0-47
2N5097 -85 | 0C123  1-10 | 7490 0-56
3 [ockhe ot | o Modul b
st gmlocie u¢\nE @ odules by Dewtron®
53501 0-45 | 0C169 0.0 | 7494 0
28703 0-45 | 0C170  0-30 | 7495 0
10250 -38 | 0C171  0.30 | 7496 0-95
$0%51 -30 | 0C200 Q.75 | 7487 387
AAL29 26 | 0C201  1.50 | 74100 1.89
AAZ12 24 | 0C202  1.50 | 74107 0-45
AAZI 20 oczos o35 7117 O3 ==
ﬁ-glzo‘; .20 | 0C204 180 [ 74728 0.90 3=
VAGIZH 20 | 0C205  1.75 | 74119 1.68 23
46127 .25 | 0C206 110 | 74121 0-50 ==
A0158 20 | 0c207  1.00 | 74122 070 e
AC187 25 [ 0C460  0-g0 | 74128 1.00
AC188 00 | 0C470 0-80 | 74141 -80
ACY17 100 | OCP71 120 ;:};3 'gg
ACY18 190 ORPI2 060 | T015) 100
ACY19 1.00 [ ORP60  0-55 154 00
ACY20 080 orrer 048 TUE 30
ACY21 30 | gx68  0-20
: ' 74156 +00
Acym 025 | sxest o5 | 74137 o6
AGyeE 0.72 | BX6835  0:65 | 74170 -58
e 0% oxenr o7a|rars  Lls -
40 ! y
' ; 74176 .26 ’ ) ’ .
283:} 3;3 :”égﬁ g‘s": 74180 .00 The synthesiser illustrated was built using Dewtron
AD140 015 - - 74181 :00 modules, as sold to constructors for some years now.
ADis 0% 018 | BX645 085 | 74102 00 : : ‘ : & y
AD161 44 | BSX76 .18 010 | TICt 029 ;ﬂgi :gg With 'over 10 years’ experience in mail-order, we have
ADIS2 044 BY% 07 018 x;gigg}; g';: 74195 110 supplied many famous people and groups. Over 30 types
AFll4 05| BEYS 050 g:i: V60/201 060 | baion o of synthesis modules, some of extremely precision
2;:}; :gg S (4 0.07 | V0/201P 075 | 74198 .7 design, e.g. VCO-2 log-law oscillator; 3-wave o/ps;
A};ll? .24 Mlo-z/aoook75 0-07 §::g§ g-ig 74199 252 sample/hold/envelope module; 3-octave keyboards,
AF11o 090 | BTY&2 0.6 o s e Plug in sockets contacts, special tuning-ladder resistors, etc. Famous
igiﬁf .;g BTYfQ/lO%R 02 s.gg XAl 8%: 14 pinDIL. "Modumatrix’' patching system makes other patching a
FE . A2 ¢ 4 ; f
AF126  0-30 | BTY79/400R | 0A211 085 | XA162 085 | 1o o0y, thing of the past! Send just 20p for full catalogue to:
AF127 080 1-50 | 0AZ200 050 | XB101 0-48 [ ° P 7
AF139 041 | BY100 027 | 0AZ201 0-45 | XB102  0-30
AF178  0-55 | BY126  0-14 | OAZ202 0-45 { XB103 0-35
AF179 065 | BY127 012 | 042203 0-45 [ XB113  0-80
AFI80 055 | BY182 0.85 | 0AZ204 0-45 | XBI21 0.48 0 . . =
Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m.
Valves, }ubes aavaransist?rs .Tc||°:!eld6s7a7t'2l4;3-";'-3 p.m. | Prices correct 254 Ringwood Road, Ferndown
erms C.W.0O. only « Tel. 0l-
%uo(a(iogs'forkany (lyzpes not Iids(ed. W::II going Dorset BH22 9AR
ost an: acking 12p per order. press.
V.A.T. Transistors25%. Integrated Circuits 8%.
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SUPERSOUND (3 HI-FI MONO
AMPLIFIER A superb solid state audio

amplifier. Brand  new

components throughout.
5 Silicon transistors
plus 2 power out-put
transistorsin push-pull.
= Full wave rectifica-
tion. Output approx.
13 watts r.m.s, into
% ohms, Frequency
response 12Hz. 30KHz
4+ 3db. Fully integrated
pre-amplifier stage with
separate Volume, Bass boost and
Treble cut controls. Suitable for 8-16 ohm speakers.
Input for ceramic or crystal cartridge. Bensitivity
approx. 40V for full output. Supplied ready built and
tested, with knobe, escutcheon panel, input and output
plugs. Overall size 3" high x 6° wide X 71* deep.
AC 200/250V. PRICE £15-00, P. & P. 85p.

DE LUXE STEREO AMPLIFIER

A.C, mains
200-240 .
Using
heavy duty
fully isola-
ted mains
transform -
er with full
wave recti-
fication
giving ade-

uate
smoothing with negligible hum.
Vaive line-up:-2 x ECL86 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
bass and treble control, glving bass and treble boost and
cut. A dualvolumecontrollsused, Balance of theieft and
right hand channels can be adjusted by means of a eepa-
rate 'Balance’ control fitted at tbe rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watte per channel (8 watts mono), into 8 ohm
speakers. Fullnegative feedback in a carefully calculated
circuit, allows high volume ievels to be used with negligible
distortion. Supplied complete with knobs, chassis size
11"w x 47d. Overall helght including valves 5”. Ready
built and tested to a high standard, £12:50. P. & P. 95p.

ALL PURPOSE POWER SUPPLY um 200/240\

A.C.

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Enjoy Fabulous Stereo Radio at

this Low Introductory Price!

Designed and styled to match our 10 + 10 amplifier
but will suit any other standard stereo amplifier.
The design incorporates the very latest circuitry
techniques with high-grain, low noise IF stages.
Automatic frequency control to “'lock on'’ station and
prevent drift. IC stereo decoder for maximum stereo
separation. L.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100mV. Approximate size 12}in wide
X 8in deep by 21in high. Supplied ready built, fully
tested and fully guaranteed. AC mains 200/240V (not
available in kit form).

Special Offer for | month only £25-00
€120 P, & P.

LATEST ACO8 GP81/18C mono compatible cartridge with
'.Io stylus (or Lg/EP/JB Universal mounting bracket.
cmme STEREO CARTRIDGE, Universal mounting
l())mckets and turnover stylua 70mV per channel output.
NLY £

SONOTOKNE 9TAHC COHPATIBLE STEREO CARTRIDGE
T/Q stylus Diamond Btereo LP and Sapphire 78.

ONLY £2-62, P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for 8tereo LP. £3-18, P. & P. 18p.
LATEST CRYSTAL T/0 STEREQ/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. £1-88, P. & P. 18p.
LATEST T/0 MOKO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
equipment. Oniy £1.75. P. & P. 18p.

input. Four switched fully t
6v. and 7¢v.and 9v.and 12v.at } amp on load.
Fittedinsulated output terminals and pliot lamp indicator.
gnn&m:’r ﬂlnlahdmetal case overall size 67 X 34" x 23”.
eady built an:

tested Price £6-35. P. & P.85p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 64 in. wide. Our price £1:80 yd. length. P. & P. 36p
per yd. (min, 1 yd.). B.A.E. for samples.

HARVERBON'S SUPER MONO AMPLIFIER

A super quality gram ampllfier using a double wound fully
isolated malns transformer, rectifier and ECL82 triode
pentode vaive as audio amplifier and power output
astage. Impedance 3 ohms. Output approx. 3-6 watts.
Volume and tone controls. Chassis size only 7in. wide
X 3in. deep X 6in. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer.

& P. 85p. BARGAIN PRICE ‘500

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS, Giving 13 alternatives. Primary: 0-210-240v.
8econdary combinations 0-3-10-15-20-25-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Size 3in, long x 3}in wide x 3in.
deep. Price £22.75. P. & P. 76p

MAINS TRANSFORMER. For power aupplies.

Pri. 200/240v, Bec. 9-0-9 at 500 mA. 81-35. P. & P. 35p.
Prl, 200/240v. Bec. 12-0-12at 1 amp. £1-50, P. & P. 55p.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £2:20, P. & P. 70p.

GENERAL PUBPOSE HIGH STABILITY
TRAKSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, etc and suitable for
use with valve or transistor equipment. 9-18v.
hattery or from H.T line 200/300v. Frequency
response 15Hz—25KHz. Gain 26dB. 8olld encap-
sulation slze 13" x 13* X }”. Brand new complete
with instructions. Price £1:50 P. & P. 13p.

STEREO-DECODER SIZE 2" x3"x 4"

Ready built. Pre-aligned and tested.

giving

Sens. 20-560mV for 9-16V neg.

earth operation. Can be fitted to | &
almost any FM VHF radio or tuner. |8

Stereo beacon light can be fitted if \ i @

required. Full details and in-
structions (inclusive of hints and tips)
supplled. £8-25 plus20p P. & P.
Btereo heacon light if required 45p
extra.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transtormer matched for 3 ohm
speaker. Bize 7in wide X 3in deep X 6in high. Ready
built and tested. PRICE £8:50, P. & P. 90p.

ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £7:75. P. & P. £1-00.

\F@&

°

SPECIAL OFFERS

Mullard LP1169 RF-IF Double Tuned Amplifier Module
for nominal 470kHz. Size approx. 2§* X 1}7 x}”
7-6V + earth. Brand new pre-aligned. Fullspecification
and connection details supplied. £2.50 + P. & P. 12p.

Pye VHF/FM Tuner Head
covering 88-108M/Hz.
10-7M/Hz IF output 7.8V +
earth. Bupplied pre-aligned,
with (gang) full circuit dia-
gram and connection details
supplied. Beautifully made
with precision-geared FM and
323 P + 323 Pt AM Tuning
only £3.50 + P. & P. 35p.

PRECISION MADE

Push Button 8witch bank. 8 Buttona giving 18 8/P C/O
interlocked sw: ltches plus 1Cancel Button Plus 3 d/p cfo.
Overall size 53” X 24" X 1*. Supplied complete with
chrome finished awitch buttons 2 for £1-50 + 10p, P. & P.

HI-FI LOUDSPEAKER SYSTEM Mkl

Beautifully made simulated teak finish enclosure now
with most attractive slatted front. 8ize 163” high x
104" wide X 9" deep (approx.). Fltted with E.M.I.
Ceramic Magnet 13 X 8* bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 obm or 16 obm impedance (state which).

OURPRICE£12-50 each. Carr.£{-60
Cabinet Available Separately £7-50. Carr. £1.20.

Also available in 8 ohms with EMI 13" x 87 bass
speaker with parasitic tweeter £11-00. Carr. £1.60

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple '.o
modify to suit ic zartridge uctions incl
Outputstage forany speakerafrom 8 to 15 ohms. Compact
deslgn, all parts supplied including driiled metal work,
high quality ready drilled printed circuit board with
component identification clearly marked, smart brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, bolts—no extras to buy. Simple step
by step instructions enable any constructor to build an
amplifier to be proud of. Brief specifications: Power
output: 14 watts r.m.s. per channel Into 5 ohms, Fre-
quency response 4- 3dB 12-30,000 Hz Sensltivity: better
than 80mV into IMQ. Full power bandwidth: 4 3dB
12-15,000 Hz. Bass, boost approx. to J-12dB. Treble
cut approx. to —~16dB. Negative feedback 18dB over
main amp. Power requxremem.s 35v. at 1-0 amp.
Overall 8ize 12°w. x 87d. ¥

Fully detailed 7 page constructlon manual! and parts
list free with kit or send 26p plusiarge 8.A.E.
AMPLIFIER KIT e £16-00 P. & P. 60p
(Magnetic input components 33p extm)
POWER PACK K £5-36 P. & P. 85p
CABINET £25-35 P. & P. 76p

Special offer — only £24 if all 3 units ordered at
one time including P. & P.

Full after sales service
Also available ready built and tested £32:50. P. & P. £1-00.
Note: The above amplifier is suitable for feeding two mono
sourcesinto inputs (e.g. mike, radio, twin record decks, etc.)
and willthen provide mizing and fading facilities for med-
fum powered Hi-Fi Discotheque use, elc.

3-VALVE AUDIO
AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tlon of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chaassis, size 7§"w. X 4°d, X
43°h. Incorporates ECC83,
EL84, EZ80 valves, Heavy
1 duty, double dwoum:l malnu

former matched for 3 ohm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Qutput 4} watts. Front
panel can be d hed and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £7:75. P. & P, 85p.

HSL “FOUR” AMPLIFIER KIT. 8imilar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. £6:50,
P. & P. 8ip

10/14 WATT HI-FI
AMPL!

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Buper reproduction
of both music and
speech, with negli-
giblehum, Separate
inputs for mike and
gram allow recordn
and

LOUDSPEAKER BARGAINS
5in.30hm£1.45,P. & P.356p. 7 X 4in.30hm£1.69,P. & P.
48p. 10 x 8in. 3 or 15 ohm £2.50, P. & P. 76p. E.M.1.
8 x 5in. 3 ohm with high flux magnet £2-06, P. & P. 50p.
E.M.I.tweeter. Approx. 34”. Available 3 or 8 or 15 ohms,
22.00 + 25p, P. & P.

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

Size 111" X 144” X 15" deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings, walls.
8Send 8.A.E. for detafle. Only £7-68 each. P. & P. 70p.

to follow each other.

Fully shrouded section wound output transformer to
match 3-15 (3 speaker and 2independent volume controla,
and separate base and treblé controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF868 and EZ80 rectifier. 8imple instruction booklet
25p X BAE (Free with parts). All parts sold separately.
ONLY £12.00. P. & P. £1:25. Also available ready built
and tested £16-50, P. & P. £1-20.

SPECIAL OFFER

Limited number of the latest BSR C141R1 Auto/Manual
changer de-luxe. Lightweight tubular arm cue.ing lever

Now also available 87, 10 watta r.iu.s. 20 watt peak
40 Hz-20,000 Hz. Overall depth 1°. Ideal for Hi-Fi or for
uge in cars. £5°18 + 40p P. &

bias tor £14-00 4 £1-10P. & P.
OUR PRICES INCLUDE VAT AT
CURRENT RATES

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

Prices and specifications correct

at time of press. Subject to
alteration without notice

HARVERSON SURPLUS CO. LTD.

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

bled:

Jrom South Wi Tube Station

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

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

P, & P. ON OVEBSE 8 ORDERS
CHARGED EXTRA

01-540 3985
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Practical Electronics Classified Advertisements

RATES: 13p per word {(minimum 12 words). Box No. 35p extra. Semi-Display £10'00 per. single colum inch. Advertisements must be
prepaid and addressed to GMG Classified Advertisement Manager, Room 2337, "Practical Electronics” IPC MAGAZINES LTD., King's
Reach Tower, Stamford Street, London SE1 9LS. Tel. 01-261 6113

RECEIVERS AND COMPONENTS

"A-MP 14 PIN DIL IC HOLDERS with non-
rev's clip, 11p each; 10 for £1. Photo Coupled
Isolator 4N25 6 pin Dil, 90p; 10 for £8. Zener
diodes. Motorola 6-2 Volts 5 Watts, 8p each; 10
for 70p. BZX795-1 Volts 400 mV, 8p each; 10
for 60p. 1Z15 15 Volt | Watt, 10p. each; 10 for
90p. IN914 50 for £1. Motorola 2N3055, 50p

each, 10 for £4'50. Dual Op. Amp. MC 1458 CPI
8 pin Dil, 50p each; 10 for £4:50. Op. Amp.

SN74ICN 8 pin Dil, llp each, 10 for £1° I0 Bush
set for T.L.P. transistors, 10 for 20p; 100 for
£1°75. MPSUS55 and MPSUS2, 30p each; 10 for
£2:50. Minimum post 20p. "All prices "include
VAT. S.A.E. for lists. FIELD ELECTRIC LTD.,
3 Shenley Road, Boreham Wood, Herts, 01-953 6009

VALVES, RADIO, TV, TRANSMITTING,
INDUSTRIAL. 1930 to 1975. 2,200 types in
stock, many obsolete. List 20p. Quotation
8.A.E. Postal export service. We wish to
purchase new and boxed vaives. Dealers.
wholesalers, etc., stocks purchased. COX
RADIO (SUSSEX) LTD., The Parade, East
Wittering, Sussex. Tel, West Wittering 2023.

MIXED
\Q ?/0\ MINIATURE
4\/ ELECTROLYTIC

CAPACITORS

6V-63V
50 PACK—1-68uF £1-00
100 PACK—1-68uF £1-84

50 PACK—10-1,000uF £1-52
100 PACK—10-1,000uF £2-52

CASH WITH ORDER
— PLUS 25% VAT —

M.C.L.

P. &UD.ED {Dept. 'C’")
INCY 12 Oakington Avenue
Rayners Lane
Harrow, Middx
BDY56 £1; 2N3055 45p; 555 TIMERS 40p;

741 TO99 28p; LM1458C 70p; LM301A1 TOYY
55p; BC107/3 8p; O('23 50p; 3300uF 40V 75p.
Send S.AE, for list of (', Mos, T.T.L. transistors
and other components. Please add 8% VAT
to the above, minimum order £2, Mr “Q”,
“Q" SERVICES ELECTRONIC (Camberley)
LTD., 29 Lawford Crescent, Yateley, Camberley,
Surrey GU17 7J X.

BCIi07 i0p, B8CI08 l0p, BCI09 10p, TIP3055
49p, TIP2955 69p, ZTX300 15p, ZTX304 25p,
ZTX500 I15p, ZTX504 25p, 2N 3055 49p, INS 14
4p, IN4148 4p, I N4002 4p, | N4003 4p, | N4004
5p, IN4007 6p, 3A/800V Rec. I5p.

BRIDGES: 1A/200V 26p, 2A/600V 33p.

DIL I.C.s: 741 8-pin 25p, 555 Timer 49p.

LEDS W/CLIP, 0-125 in.: TiL209 (Red) 17p,
MV5174 (Orange) 22p MV5274 (Green) 22p,
MV5374 (Yellow) 2

CAPACITORS: |0u,F/llV 10/20p, 100/£1;
lOuF/7OV 10/30p; 22uF/50V |0/30|2 100uF/16V
OO/EI Sﬂcl 000‘[;1F/6V0100/£l 50

AUDIO-OPTICS
19 MIDDLEWAY, CHINNOR, OXON.
Tel. Kingston Blount 52683

500 COMPONENTS. Resistors,
diodes. transistors, pots, coils, etc.
formed leads, fall-out and surplus.
at £1-60. All inclusive (U, K, postal rates only).
C.W.0. please to: L. PENSENEY (PE), Bank-
head Farm, South Queensferry, West Lothian.

capacitors,
1dentitied,
Good value
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BRAND NEW COMPONENTS BY RETURN
Electrolytics 18V, 26V, 60V, 0-47, 1-0, 2-2, 4-7,
10mfds, 8p; 22, 47, 53p (60V, 6p); 100, ‘;(GOV
8p); 220, 8p (60V 10p); 600, IIp(ﬁO 18p);
1000/25V 18p. Subminiature bead- type tan-
talums. 0-1/35V, 0-22/35V, 0-47/35V, 1-0/356V,
2-2/36V, 4-7/36V, 10/20V, 22/16V, 47/6V,
100/3V, 11p. Mylar Filmn 100V, 0-001, 0-002,
0-005, 0-01, 0-02, 3p; 0-04, 0-05, 3}p. Mullard
tubular polyester 400V £ series, 0-001-0-022,
3}p; 0-033-0-1, 43p. Mullard polyester 160V
tubular or 250V miniature for vertical mount-
ing E8 series, 0-01-0-047, 34p; 0-068, 0-1, Qp,
0-15, 0-22, sp, 0:33, Tp; 0-47, 9p; 06 11p;
1-0, 14p, 1 5/250V 18p; 22[260V 22p.
Mullard miniature (333 ceramics 63V E12
series 2% 1:8pF-47pF, 3p; 66pF-330pF,
3}p. Plate ceramics 50V E8 series 470pF-
47,000pF, 2p. Polystyrene 63V. K12 series
IOpI -1,000pF, 3p; 1,200pF-10,000pF, 4p.
Minlature highstab carbon fllm resistors §W
E12 series 5{ (10% over 1MQ) 1Q-10M(),
1-2p; 1N4002, 6p; 1N4006, 8p; 1N4148, 4p.
Postage 10p. Prices VAT inclusive, THE
O.R. SUPPLY CO., 127 Chesterfield Road,
Sheffield, 88 ORN.

Precision Polycarbonate Capacitors
All High Stnhxmy—extramely Low Leakage
440 V A,C. RANGE 43V D.C. RANGE
Value  Dimen- Price | ValueuF +1% :EQ%
(uF) sions {mm)each | 0-01uF & 0-1uF  66p
L D 0-22uF; 0-33u¥ a7p 50p

0-1uF 27 127 5lp | 0-47u¥ 67p 60p
0-15uF 27  12-7 59p | 0-68uF 74p 53p
0-22uF 33 16 84p | 1-0uF 82p 62p
0-25uF 33 16  67p | 1-5u¥F 8%p 7lp
0-33uF 33 16 75p | 2-2uF 86p  75p
3-3uF 15

£1 82p
£1.62 £1.13
£1.96 £1-38
£2.40 £1.95
1-5uF  50-8 25-4 £1:21 | 15uF £3-22 £2.79
2-0uF  50-8 25-4 £1.44 | 2ou¥ £4-28 £3-68
TANTALUM BEAD CAPACITORS—Value available:
0-1, 0-22, 0-33, 0-47, 0-68, 1-0, 22, 3-3, 4-7, 6-8uF at
15V/{23V or 33V; 10-0ul at 16V/20V or 25V ; 22-0uF at
6V/10V or 16V; 33-0uF at 6V or 10V; 47-0uF at 3V ot
6V; 100-0uF at 3V. All at 12p* each, 10 for £1.10*, 60
for £5*, 100 for £9°.

TRANSISTORS V 1.C.’s

BC107/8/9 8p | *BC212/212L 14p | 2N3055 50p
*BC114 12p | L /213L 11p [ OC71/2 12p
*BBC147/8/9 10p ‘BL’14/’14L 1lp | NESSoTimer Blp
*BC153/154 12p | *BF194/5 12p | 741C 8pin DIL

*BC157/8/9 12p | BFYa0/1/2 20p 32p
*BC182/182L 11p | AF178 30p | ZN414  £1.15
*BC183/183L 11p | AV'234 88p | SN76013ND
*BC184/184L 12p | 2N3702/4  1ip £

POPULAR DIODES—I1N914 8p, 8 for 45p, 18 for 90p;
IN916 8p, 6 for 45p, 14 for 90p; 1844 5p, 11 for 50p,
24 for £1-00, I1N4148 5p, 6 for 27p, 12 for 48p; 1N4001
54p; 002 Bp; 003 B3p; 004 Tp; 005 74p; 006 8p; 007 83p.
Low PRICE ZENER DIODES—400m\\ Tol. £59% at

HE: Y 1; 3V6 !)V.‘. GV8; TVa

, 3-3V; 13V; 16V, 18V
20 H 27V, 33V, Allat 7p cach 5 1ur asp.
10 for 85p, 50 (ur za 12 SI’hLlAL OFFER: 100 Zeners
(may he mixed) for £8-00.
RESISTORS—High stability, low noise carbon film 59
1W at 40°C, IW at 70°C, 12 series only—from 2:2 ¢}
to2-2MQ, ALL at 1p* each, 8p* for 10 of any one value,
70p* for 100 of any one value, SPECIAL PACK; 10 of
each value 2:20 to 2-2M (730 resistors) £5°.
SILICON PLASTIC RECTIFIERS—1'5 amp, wite-cnded
DO27:100 P.I1.V. 7p (4 for 26p); 400 P,1.V. Bp (4 for 30p).
BRIDGE RECTIFIERS—2{ amp: 200V 40p; 3350V 45p;
600V 56p.
SUBMINIATURE VERTICAL PRESETS—0-1W only:
All at 5p each; 50; 100; 220; 470; 680 ohm; 1K; 2K
4K7; 6K8; 10K ; 13K; 22K; 47K; 100K ; 250K ; 680
I1M; 9M5; M,
PLEASE ADD 20p POST AND PACKING: ON ALL
ORDERS. EXPORT—ADD COST OF SEAJAIRMAILL.
Add 8% VAT to all items except those marked with *
which are 25%

Send 8.A.E. for alditional stock lists.
Wholesale price lists available to bona fide companies.
MARCO TRADING (Dept. PE4)

The 01d 8chool, Edstaston, Nr. Wen, Shropshire.
Tel: Whixall 464/465 (STD 094 872)

(Proprs. Minicost Trading Ltd.)

MINSATURE CARBON FILM RESISTORS. 59,
W, iW, IW, E12 Series. 22ohm to 1MQ. 10
for 18p, 50 for 50p, 100 for 85p, p. & p. 10p.
Mixed values and wattages to your choice.
CANDAR, Freepost, Reading RG1 1BR.

S 0-125 0-2 INFRA RED
550uW
LED RED | 15p 199 | axial leag 43p

1-5mw £1-10
panel G/ 21p 33p mwW £1-55
clip 1p OR 27p 33p [ oRPT2 55p |
OPTO-ISOLATORS SCR's 50V 100V 400V

IL74 1-5kv, 150kHz €1| TO51A 25p 2p  46p
4350 2.5kV. SMHz £2-25| TOB63A 27p  3%p

50p
Data iree with all OPTO | TRIAC T05 2A 400V 60p

AC125/6/7/8 15p | 2N2926(G) 12p | VOLTAGEREGS
15p

AD161/162  40p | 2N3053 5V 7805 Plastic
AF117 209 2N3054 45p | 12v 7812 1 Amp
AF124/5/6/7 34p | 2N3055 41p | 15v 7815 all

BC/107/8/9  9p | 2N3702/3/4 12p | 18V 7818 £1-50
BC103C 12p | 2N3903/4/5/6 16p | 723 DIP14 50p
2N2846 35p

BC147/8/9  10p
BC157/8/9 11p| MPF102  40p amnasnsc*rs

BC167/8/9 11p{ 2N3819
BC169C 12p | 2N3823

BC177/8/9  17p |
BGiB2a 4L 11p PR10 Diacein ] oAy ca i

3p

Bg,‘,’;z/.L f;" IN4001 s5p | ZENERS BZY88
BCY70:71/72 13p ::mg g: 2-7-33v 9
Brioer  lup| N7 e |NEYY %
BFY50/51  16p | IN&148 % | \v3ss  1-00
BFxzg  30p [ A% 8 YZnats 110
BFX84 24p | OA700A79  8p | 200 B
BSx19/20 18p| OAB1 OA%0 7p P

C71 10p{ OA910AS5 6p | p.I.L. SOCKETS
2N706 10p | QA200 6p | 8-pin 12p
2N1711 20p | _OA202 7P | 14-pin 13p
2N2219 zop OF. AMPS 16-pin 14p
2N2904/5/6/7 18p | 709 all 25p | Mica + bushes

2N2904/5/6A 18p | 7418pin  20p | TO3 TOSE Sp
2N2026(R)  Tp| 748D..L. 36p | Dalo Pen  70p

PRICES INCLUSIVE + 15pP. & P. (1st class)

ISLAND DEVICES, P.0. Box 11, Margate, Kent

Yes, still the same JUMBO bottle
Beware of imitations

175¢cc P.C.B. Ink ¢1-50

Quick drying ferric chloride etch
resist ink, applied by pen or brush.
MAWSON ASSOC.

64 Brookbank Road, London, SEI3

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.

Timers. 0-30 secs. variable. 14-30V D.C.
Il pin plug-in base, £2:95 P.P. NEW.
Tapped Auto Transformer, 240V-110V,
80 watts, £2 P.P. New.

Heat Sinks 5 x 4in, drilled for 2 TO3
transistors. New 65p.

Transformer 240V primary 25 volts at
13 amps. New £2. P.P.

FM Tuner with R.F, Stage and A.G.C,,
3 transistors, neg, earth, 2§ X 2X 14 in with
circuit, £1475 P.P,

Crouzet Geared Motors 240V. 5/6/15/20
r.p.m. New £1°75P.P .

Panel with 3 | amp F/W bridge rect. 6
transistors, S pre set pots, etc,, etc, Price 3
for £1°75 P.P. NEW.

Panel with 2 small Burrough's Nixie tubes,
£1°65 P.P. NEW.

Electrolytic Capacitors. 2,500 at 40V.
Size 3 x |lin. 2 for £1 P.P, NEW.

UHF TV Tuners. Transistorised, £2:10 P.P,
Transformers. 12-0-12V, IOOn_\A, £1°25 inc.
P.P. 9-0-9V, 100mA, £1'25 inc, P.P, 6-0-6V,
100mA, £1°25 inc. P.P.

Transformer. 22 volt, |100mA, £1°25 P.P.
Transformer. 45 volt, 2 amp, £3°38 P,P,
P.C. Board. S/S, 54X 5¢in, 10 for £1°10 P.P,
Power Unit Components Transformer.
18 volt | amp F/W bridge rectifier, 2 1250
mfd capacitors, all new £1°60 per kit. P.P.
Mixed Pack of C280 series Mullard capaci-
tors. 100 for £1-30 inc. P.P.

Tel. 061-236 1541
All prices include YAT and P.P.
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Bank of 20 Neons 74p (16p). 5 Figure R

SERVICE SHEETS

TAPES

able Counter 18/22V works on 12, £2-50 (50p).
Box with 20 x LA2 Pot Cores + 20 x 1%
Caps £1-75 (75p). Copper Clad Pax Panels
54 x 5¢in. 6-75p: 12 x 12in, 75p; 12} x 9in.
65p; 81 x 94 in. 3-£1-25; Fibre Glass Ditto
124 x 7in. 90p; 18 x 4in.85p;7 x 8in, 60p;
11+ x 134 in, £1-75, All C.P. 74 Series I1Cs on
Panel(s), " 10-85p (10p). Three Transistor

udio Amp. Transistors Equiv. to ACI28,
0C72 40; (10p), 3-£1, c.p. T.V. Convergence
" x ACI28, 3 slugged coils, 3 slide
switches, Il W, W. pots, 3 carbon presets,
2 ferrite chokes, ete. £1:30, c.p. Talking Page
Panel 2 pots, 12 silicon transistorsand S.C.R.
8 nice electrolytics B0p (I5p). Valupaks P3.
10 silicon diodes 650V, I{A on tagboard 50p
(l0p). P9 100 S/Mica Caps 55p (10p). P11} 100
Polystyrene Caps 80p (10p). Lists 15p Refund
on purchase,

7Ib assorted components £2-50 C.P.
400 small comps. inc, trans. £2:00 C.P,

J.W.B. RADIO
2 Barnfield Crescent, Sale, Cheshire M33 INL

Postage in brackets Mail order only

METAL BOXES/INSTRUMENT CASES. Range
of over 100 standard sizes with punched holes
to your speclfication if required. B.M.S. cut
to size. Components.- Audio equipment, Kits
and complete. 2 x 6}p stamps for lists.
NOTTINGHAM AUDIO SERVICES, 13/15
Foxhall Road, Nottingham, NG7 6NA.

MAD, MAD PRICES FOR TTL!!
(All famous makes. Prices include YAT)

7400 009 7447A 0.71 74109 0-54
7401 0-10 7450 011 74121 027
7402 010 7451 011 74122 043
7403 0-10 7453 0-il 74023 0.54
7404 0.10 7454 0.1 74141 0.65
7405 010 7460 0-11 74145 0.70
7406 0:27 7472 0.22 74150 105
7408 0-11 7473 0.24° 7415] 065
7410 0.09 7474 025 74153 065
7411 0.20 7475 044 74154 1.35
7412 0:16 7476 027 74155 0.65
7413 0:27 7480 0:38 74157 0-86
7414 065 7483 074 74160 105
7417 0:26 7484 0-87 74164 1.19
7420 0-10 7485 103 74174 0.97
7422 020 7486 0:27 74175 0-92
7425 026 7489 2:70 74181 - 1-94
7427 0-26 7490 035 74190 125
7430 o011 7491 0:54 74191 1.25
7432 024 7492 038 74193 1.08
7437 024 7493 0:38 74195 0.76
7440 011 7495 0-54 74196 1-03
7441 063 7496 0.69 7448 073
7442 0:57 74100 097 [IN4148 0.02
7445 060 74107 027 ZTXI08 0-07

Min. order £2. P. & P. 20p (Ist class) C.W.O.
- ALL PRICES INCLUDE VAT
J. C. JONES (Dept. PEIG)
46 Burstellars, St. lves, Cambs.
PEI7 4XX
(Mail Order only)

BOOKS AND PUBLICATIONS

TV REPAIRS MADE EASY

Four easy to follow repair manuals cover the
mono sets and three cover the colour sets
from the early dual standards to date, Priced
at only £3°50 each, you just send make/model
no. (chassis type if possible) plus cost to receive
manual covering the set by return, P. & P.
50p up to £3, £1 over 3,

British Colour TV Circuit Diagram Manuals in
2 vols. cross referenced to the above repair
manuals at £8°50 (P, & P. £1) each. All moneo
sets circuits in | huge manual for same price.

TV TECHNIC, 76 Church St.,
1 Larkhall, Lanarks ML9 IHE
Tel. (0698) 883334

ELECTRICAL

8TYLI AND CARTRIDGES. For the best at
keenest prices send SAE for free illus, list to
FELSTEAD ELECTRONICS (PE), Longley
Lane, Gatley, Cheshive, 3K8 4EE.
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BELL'S TELEVISION S8ERVICES for .service
sheets, manuals and books on Radio/TV,
etc. Service sheets 50p plus S.A.E. Service
sheet catalogue 26p. Back issues of magazines
from April, ’74 onwards, Cover price plus 12p
post. Free booklists on request. S.A.E. with
enquiries please to: B.T.S. 190 Kings Road,
H%xgogate, Yorkshire, Tel, Harrogate (0423)
55885.

S8ERVICE S8HEETS8 for radio, TV, tape re-
corders, stereo, etc., with free fault-finding
guide, 50p and 8.A.E. HAMILTON RADIO,
47 Bohemia Road, St. Leonards, Sussex.

S8ERVICE SHEETS, radio, TV, etc. 10,000
models. Catalogue 24p plus S.A.E. with
orders-enquiries, TELRAY, 154 Brook Street,
Preston, PR1 7HP.

EDUCATIONAL

TAPETALK
The NATURAL way to learn

New release;
Two C60 cassettes entitled
THE SCIENCE OF SOLDERING
£5-44 plus 55p VAT/P. & P.
TAPETALK, P.O. Box 99 (PE)
Milton Keynes MK3 5BR
Tel.: Milton Keynes (0908) 77710

CITY & GUILDS EXAMS.

Study for success with ICS. An ICS
homestudy course will ensure that you
pass your C. & G. exams. Special
courses for: Telecoms. Technicians,
Electrical Installations, Radio, TV &
Electronics Technicians, Radio
Amateurs. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.

77IR, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours), :

TAPETALKS are the CLEVER way
to LEARN
THIS MONTHS SPECIAL OFFER:
WO C60 Cassettes entitled
INTRODWUCING ELECTRONICS
will be sent to you by return of post
for only £5-42
plus 55p VAT/P. & P.
TAPETALK, P.O. Box 99 (PE)
Milton Keynes MK3 5BR
Tel.: Milton Keynes (0908) 77710

CITY OF MANCHESTER EDUCATION COM-
MITTEE. Tenders are invited for the purchase
of secondhand audio-visual aids equipment.
Further details and forms of tender from
SUPPLIES OFFICER, Stores Department,
New Cross, Manchester, M4 5ES, returnable by
10th May.

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: ICS
SCHOOL OF ELECTRONICS, Dept.

771R, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

TECHNICAL TRAINING.

Get the training you need to move up
into a higher paid job. Take the first
step now—write or-phone ICS for details
of ICS specialist homestudy courses on *
Radio, TV. Audio Eng. and Servicing,
Electronics, Computers; also self-
build radio kits. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.

771R, Intertext House, London, SWS8 4UJ.
Tel. 01-622 9911 (all hours).

2 LADDERS

LADDERS, varnished 207 9" extd. £19-82.
Carr. £1-40. Leaflet. Also aluminium ext.and
loft ladders. Tel. Telford 586644.

FOR SALE .

P.E. SOUND SYNTHESISER. Virtualty
complete set of components and 5 octave
keyboard, value over £210, The lot for £150.
D.GRAF¥TON, 26 Netherfield Road, Sandiacre,
Nottingham, NG10 5LN.

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
367 Kénsington Street
Bradford 8, Yorks.

PROFESSIONAL SERVICES

PATENTS AND TRADE MARKS. KINGS
PATENT AGENCY LIMITED (Est. 1888).
B. T. King, Director, M.I.Mech.E., Registered
Patent Agent, 146a Queen Victoria Street,
London, EC4V 5AT. Booklet on request.
Tel. 01-248 6161. Telex 883805.

MISCELLANEOUS

PRINTED CIRGUITS
and HARDWARE

Readily available supplies of Con-
structors’ hardware, Aluminium
sheet and sections. Printed circuit
boards, top quality for individual
or published designs.

Prompt service.

Send [5p for catalogue.
RAMAR CONSTRUCTOR SERVICES

Masons Road, Stratford on Avon
Warwicks. Tel. 4879

PRINTED CIRCUIT BOARDS, all epoxy/
glass-fibre., Roll tinned, ready for immediate
assembly. Prices include post and pack, no
extras, P.C.B.s available by return for Practical
Electronic Amplifiers: IC50 (Dec. ’75) £3.80
per set (3 P.C.B.s); Orion Jan. '75 £3.98;
others: Scorpio Mk. 2 £1.40; Joanna £15 per
set (14 P.C.B.s S.R.B.P.). Practical Wireless:
Disco Amplifiers £4-28 each. Production
space available for: P.C.B. production, silk
screen printing, tinning, P.C.B. design and
modifications, electroplating full art/graphic,
photographic and design faeilities. Production
estimates by return upon submission of
‘‘Roughs”, Full masters existing units or circuit
diagram to: W.K.F. ELECTRONICS, Welbeck
Street, Whitwell, Worksop, Notts. S80 4TW.
Callers by appointment to 1-3 Station Road,
Whitwell. Tel. Whitwell (Derbyshire) 695 or
544 (S8TD Code 090974).
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LOW COST 1.C. MOUNTING for any size DI - DO-IT-YOURSELF LOUDSPEAKERS for hi-fi
package. 100 Soldercon sockets 60p, 7 and 8 hole CABINET FITTINGS are our speciality. Full range of components
plastic supports 5p pair. Quantity rates. S.A.E. FOR and accessories ineluding chassis speakerts,
details and sample. ‘Lrial pack 60p. (P. & P. 4 A cross-overs, sound absorbent, grille fabrics,
10p order). P.K.G. BLECTRONICS, Oak. Stage Loudspeakers and Amplifier Cabs ete., always available. We stock the fabulous
Lodge, Tansley, Derbyshire, DE4 5FE. f_"';;'f;h‘% E°V°(':'”'5'r oo H'“d;“his":sp value Helme speaker kits (complete with full
Cornere. Trim. Spesker Bolte. ctc.. ote. e and easy instructions), also Peerless and
Send 2 x 8}p Stamps for samples and list. w harﬁeda}e é“tsd Giusttabouft' thg lowestlpxt'lz:es
0 " anywhere! Send 8}p stamp for bargain list to:
THE P.E. “'VARICAP ADAM HALL (P.E. SUPPLIES) AUDIGSCAN. Doak, PEITS. & Do et o

STEREO PUSH BUTTON Unit @, Starline Works, Grainger Road Harrogate, North Yorkshire_

. Southend-on-Sea, Essex,

T}\J}NER% (

DIGITAL CLOCK COMPONENTS. AY-5-1224
clock chip, £3-66. 0-3in high economy type
LED displays, DL-704E, 86p; 0-6in high ditto,
DL-747L £1-70. P.C.B. to suit chip and
displays, ete, (two types), 895p each. MK 50253
alarm clock chip, £5-50. Full details of both
chips, circuit diagrams, data, etc., free on

Using the latest Muliard modules for R.F. request. Add 10p per order and VAT at 89%.
and |.F. circuits—pre-aligned for ease of GREENBANK LELECTRONICS (Dept. ECP),
construction—this KIT has an F.M. tuner 94 New Chester Road, New Ferry, Wirral,
with stereo decoder, push button tuning. Merseyside, L62 5AG

self regulated power supply. etc.. etc., for
highest quality reproduction.

Price £43:50 inc. VAT, P. & P
S.A.E. for FREE brochure

= Radio Chassis Punches | | foier oot juing com

L

compressed oxygen or micronox. A pencil lead thin
flame size. Adjustable to 5.000°F. Cuts metals. welds,
brazes and solders gold. silver. ldeal electricians,
opllcwns dcnusts sllversmuhs modelllng jewellery.

and servicing. Up to
40 mmules use on fuel supplied. Replacement set of
2 micronox. | butane cylinder, £1-60 extra including
post. Our Price £13-95 +65p P. & P. Send £16-60

NIFER

We aiso still supply ALL components for
the P.E. ""GEMINI"" STEREQ AMPLIFIER
Send 55p + 12p P. & P. for a full construc-
tional bookiet containing performance
details. specification assembly instruction
and fault tinding guide

Now nch holes up to 2in dia.

ELECTRO SPARES cleav:jlr wi!h(r)'ut dalmage 1o sur- s/gin IM':Y.A‘I
rounding surface in sheet steel 7in €1-82 PRECISION CLOSE-
Dept. P.E. 288 Ecclesall Road, up t%16 gauge thicknetss oruse i in £2:18 PE:VESWWD‘&REE
on brass, copper, steel, tin, 14in £2-80
Sheffleld, S11 8PE aluminium, plastic etc. Ideai for 1‘/:in £2-80
Electronic assembly work on ;;/.ln S:g See close-up work with
control panels, Hi-Fi, Disco units n . less straf and
SUPERB INSTRUMENT CASES by Bazell, and Radio Chassis for fitting | 20mm  €1-82 tatigoe.” Lightweight ad-
manufactured from heavy duty PVC faced steel, valves, switches, etc, ggm:“ g:: ;:‘suble headband. Powu:;
Hundreds of pcople and industrial users are CHESHUNTTOOLS | mm £3-89 .
choosing the cases they require from our vast DEPT. PE1, DELAMARE ROAD S0mm €113 ‘ ::;'wof;‘:”cf,"‘;:“:'::l,
range, competitive prices start at a low 75p. CHESHUNT, HERTS Plus 10p P. & P. ! over normal glasses. An
anmples, Widtl, Depth Height, 8" X 5” X 3” TEL. WALTHAM CROSS 26056 per punch £1 0 . 00 essential aid in industry.
oh ” 3" Home, Workshop, Col-
:;_gg 147 ; g ; 3" :g :g 110~ >><< (;rr X 37 lecting. Modelling, JCwC"Cryo.meWIle?l;\l’k;: Any
£2. 75: 127 8" 37 £3 20. 147 8" 3” finc work. De-luxc models with superior qulh(y Iemes
13 % 2 S8 WIS Ul 3¢ L 8% B DIG THIS! Already over £500,000 worth of PLUS hinged lens mount. 24 x mag £10-00 +40p P
£3-60; 12 X" 107 x 3 ’_:3'39' 8" X 4” >z< 4_ treasures have been uncovered with electronic 3xmag £11-00 +40p P Access wwpu
,{n”so Mp & °,,X;,2§? 705127 X 6" X 4 gs;ggg metal detectors, C. SCOPE offer the best in
WX G A B30 120 x 8 x 4 5360, BFO, IB and TR machines at competitive JOHN DUDLEY & COLTD
o ><>< e o £3'60,- 71""x 7 825 O L2 “: prices. Tel. Ashford 29141 for details. Dept. PE12, 301 Cricklewood Lane
T R e R NI I Finchley Road, London, NW2. Tel. 01-458 5917
147 % 87 X 77 £4-80; 127 x 10" X 7" £4:25; (Callors weicome)
127 127 x 77 £4-40; 147 x 107 x 7" £5; BREAK INTO I.C.s THIS WINTER
%'» 28 11§” 28 ..Z.", £.5; _149,,X 19,,, 25 8,, !'5'302 . Using our I.C. Experimental/Educational Kits,

4, X l=" X A £5-20; 12 . 127 % 8 £5'50; you can learn all about the modern digital logic Surplus Stock to clear—Nearly New Bargains
147 % 12”7 8” £5-80. Plus 72p (arriage and techniques. These step-by-step kits contain 240 and 50 Volt 50 Htz equipment to clear.
8% VAT. 16” x 8" x 8”£7°60; 16” x 10" x 8” specially selected 1.C.s, Holders, Veroboard, (Please state which when ordering).
£8-40: 158”7 8" ” £9-50: 137 10” . L.E.D.s, instructions and data. Kit one: Gates PROGRAMME TIMERS 15 r,p.m, motor drivin

5 X X 8 ; 187 % X W [
£10°30; 194" x 8" x 8”£11 “50; 1947 x 10" x 8" Kit Two: Flip-Flops. Kit Three: Shift Registers. cams which operate $.P.C.O. micro switches.

12- ’ T G I Kit Four: Counters. Kit Five: Displays. Each 6 cam £2:50; 8 cam £3; 10 cam £3°50; 12 cam £4.
£12:30. Plus £125 Carriage and 8% VAT. kit is £3-50 (including P, & P.). , PROGRAMME TIMERS as above but with 20
Over 400 models to choose from. Prompt S.A.E. for further details to: m.motors. |5and 20 r.p.m. motors 80p. each.
despatch. Free literature (stamp would be X AUTOMATED HOMES RELAYS OMRON type Mk 3P (15amp 3 P.C.O.
appreciated). BAZELLI, Dept. No. 23, St. 69 High Street, r.{lytora. Coventry, CV8 3Fi. contacts) complete with matching socket, only
Wilfrid’s, Foundry Lanc, lalton, Lancaster (3il[9nderfon| ) gg:’kf:;h o’:’d'e"r's”:: "‘SC}'{‘E‘}{V}’OGJ:B%OPM?TE‘I’(‘:S
LA26LT. LTD., Haddon Way, Radcliffe-on- Trent, Nottingham

PHOTOTECH (EUROPE) -
New Optoslactronic Detectors

' Type |: Photodiode, 2 pin Configuration: Photo- DRY TRANSFER LETTERING for that one-off
TRANSM IT H fre;‘;'.“"; sy 0:5 B LO':SQ”.""(E“‘:""F&' e panel. “BTC” cabinets. Orion case still avail-
B IR, &) Pl S, able.  Rend for lmﬂvh _15p (refundable):
* Unique TRAMSMITTER RECEIVER AN bl Softiii siresicll] en By I, ELECTRONICN, 273a Fulwood Koad,
relq‘uired ég 2:“;::':‘"\?: ;:::si‘::oriessecsl Type 3: Photoswitch with automatic threshold sheffield, 510 3BD.
equipment. Easy to build. Get trans- ad;us'tment 6 pin Configuration 20V-30V BUILD THE
mitting. Send £7°95 for yours now! LED Galllum Arsenide Phosphide red emitting TREASURE TRACEH
* Psychedelic MINI-STROBE Kit, Take diode.
a pocket-sized lightning storm to Data and operating notes sent with each order, M K “I
Disco’s and pardtles. 'Brain-(raeia' ;‘em Pric_?_s: (inlclu.,dsing Vﬁ':T, p_?ckaging anodo:arr'i‘age) \y/ Metal Locator
with vari-spee stop-motion flashes. ype |I: p eacl pe 2: £1°00 eac|
Includes super case too, Send £3°50 Type 3: £1°50 each
now! | LED: dI7p each, dor sree with each =5 :
Fmrs 8 . t aricap luning
(All prices include V. A.T., packing and glpeaosee ::tnr:rgc\Neéec;t:rso;\ Eer(eor data only to: W ©ritain s best selting mets! locetor kit
postage.) Phototech (Europe), 23a Upper Elmers End : fnediaith """': shisid L.
Send remittance to: - Road, Beckenham, Kent = :;;"" sndlssrphionejoperalion
BOFFIN PROJECTS - rch coil sssembiy
= istor circuit
sTONLCUNLIFFEROAD | - QVAL DIGITAL CLOCK CASES e
(Mait or:ler UK. on,ly) Attractive stoneware pottery t;asasl: "‘?ulfnelil" A L] ;3::":':::"':‘:""::9 \fonyscia:
Or for more details, send 20p for fists glazed JauitabieftorfmosiidigialfCIOCKICICLES ® As seen on BBC-1 and BBC-2 TV
M that use 4 or 6 digit L.E.D. displays.

Send stamped. addressed snvsiope
for leafiet

ONLY €360 inclusive

NICKEL CADMIUM fully scaled rechargeable Send S.A.E. for full details of

batterics. Equivalent dry cell sizes. Discount. above and many others, to: Complete  £12-50 fanand . £47-50
A\".A.'E. : ])ring§ full details by return. Post 85p + £1 00 VAT (8%)  Pogt 85p + £1 40 VAT (8%)
N A ey i Denholm Road, J. BARRIE-SMITH MINIKITS ELECTRONICS, 6 CLEVELAND ROAD

Bfagen (CEIGER, WES RGeS, 2 56 Conlfer Rd., Coxford, Southampton, Hants. LONDON E18 2AN (Mail Order Only)

Tel. 021-354 9764.
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DO-IT-YOURSELF
HI-FI STEREO
SPEAKER KITS

The best valuearound!
Send for details
HELME AUDIO
PRODUCTS LTD.
Dept. PE.
I3 SUMMERBRIDGE
FF HARROGATE YORKS

Tel. Darley 279(Std Code 0423 72)

PLEASE MENTION

PRACTICAL
ELECTRONICS

JCI2 AMPLIFIER NN sl
6W IC audio amp with

free data and printed \ N\ {%
circuit £2.80, Special 3 “//,r
offer:only £2°45ifbought ~ﬁt,“‘

with deluxe kit.

DELUXE KIT FOR THE JCI2

Includes all parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono version £2:29, Stereo
model with balance control £4:95. q

JCI2 POWER KIT

Supplies 28V 0-S amps £2:95.

PREAMP KITS FOR THE JCI2

Type | for magnetic pickups, mics and tuners.
Mono model £1-75. Stereo model £3-25.

Type 2 for ceramic or crystal pickups. Mono
95p. Stereo £1-90,

LOUDSPEAKERS FOR JCI2
Bin x Sin Bohms SW

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.8.U.s, sweep
generators, test equipment, etc. Lower Beed-

WHEN REPLYING TO
ADVERTISEMENTS

SEND S.A.E. FOR FREE LEAFLET ON KITS
SINCLAIR 1C20 AMPLIFIER

ing 236
ENAMELLED COPPER WIRE
Hb reel 11b reel
IO to I9 £2:40 £1°35
20to0 29 £2:45 £1°40
30to 34 £2:60 ! £1°50
3Sto 40 £2:85 £1°60

All the above prices are inclusive of postage and
packing in the U.K,

" COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 20
Telephone 061-445 8753

GLASS FIBRE P.C.B.s. Send 1:1 master and
30p per board plus 7p per square inch tinned or
plus 8p per square inch drilled and tinned.
Send for quotation on double sided boards.
PROTO DESIGN,
4 Higheliffe Way, Wickford, Essex, 8511 SLA.

Discount for quantity:

i Idesl. caravan, boat.
ey omorooncy lighting.

£5-50

12 VOLT 2lin 13 watt FLUORESCENT
LIGHTING (by THORN/AE!)
with ditfuser and on/off switch.

. L 4 L Guarnnleod
inc. VAT and post i
List price £7:02 inc. VAT

THE
RADIO AMATEUR’S
HANDBOOK 1976

by A.R.R.L. Price £4-85

SERVICING WITH THE OSCILLO-
SCOPE by G. ). King. Price £4°80.

TRANSISTOR ELECTRONIC ORGANS
FOR THE AMATEUR by A. Douglas RS0
Price N

RAPID SERVICING OF TRANSISTOR
EQUIPMENT by G. |. King. Price £2-15.

FOUNDATIONS OF WIRELESS AND
ELECTRONICS by M. G. Scroggie.
Price £4'25.

T.T.L. COOKBOOK by D. Lancaster
Price £5°75.

99 WAYS TO USE YOUR OSCILLO-
SCOPE by A. C. W. Saunders. Price £]°80.

1C20 10 + 10W stereo amp. kit with free book-

let and printed circuit £6-95.

PS20 power supply kit for above £4.95.

VP20 volume, tone conxrol and preamp kit with
rmted circuits £7-9. N

SPZO ow 49 Ioudspeaker £2-95.

SEND S.A.E. FOR FREE DATA LEAFLET

BATTERY ELIMINATOR BARGAINS
6-WAY SPECIAL

Switched outpur of 3/4%/

6/74/9/12V  at  SQOmA

with unique 4-way multi-

jack connector and free

matching socket £4.95,

}-WAY MODEL

Switched outputs of 6,

7+ and 9V at 250mA

with unique 4eway multi-

jack connector and free

matching socket £2:95,

RADIO MODELS

With pressestud battery connectors for trane
sistor radios, etc. SOmA: 6V £2.95, 9V £2.95.
Double 9 + 9V £4-45. 300mA heavy duty double
9 + 9V £5.90.

TAPE RECORDER MAINS UNITS

74V output complete with S pin DIN plug to
run cassette tape recorders from the a.c.
mains £3-45.

CAR CONVERTORS

Input 12V d.c, Output 6/74/9V d.c. | Aregulated
£4-25, Choose S pin DIN, press stud or multijack
connector.

SINCLAIR CALCULATORS

VIDEOTAPE RECORDING :
SALOP, GLECTAONICS = Tel. 53208 ). F. Robinson. brice €634, Cambridge  £895 MAINS UNITS
i i 3 1
ELECTRONIC CIRCUIT DESIGN so""""d"foo "::: E319
FASCIAS, LABELS, NAMEPLATES, on alu- CIACIEEXEXELA Gy M===='"= Gz B Olord o0 ie.gs For Cambridge, Cam,
minjum, indelible finish.  Quick deljvery. RADIO VALVE ND SEMI- o nh ADop e bk B
ELTON GRAPHIC ARTS, CASL House, CORBOCTORBATA by A M. Bl grammable

Sandy Lane, Sandbach, Cheshire (4768).

BUILD YOUR OWN

YOU ARE INVITED TO SEND S.A.E. FOR
LISTS ON OUR VERY EXTENSIVE RANGE
OF HIGH QUALITY AMPLIFIERS, PRE-AMPS,
F.M. TUNERS, INSTRUMENTS, RADIO CON-
TROL, IGNITION UNITS AND MANY OTHER
KITS. STATE REQUIREMENTS,

TELERADIO ELECTRONICS
325 Fore St., Edmonton, London N9

Price £2'50.

% TOTAL PRICE INCLUDES POSTAGE ¥

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.

Practical Electronics

ANTEX SOLDERING IRONS
(with siide on & off bits)

15W 'C' miniature irons €2,
3/3271/873/16"bits-each  £0.
'C*' Elements £1.
18W 'G' miniature irons €2,
3/32Y1/873/16"bits-each  £0.
'G' Elements (35
15W'CCN'Low leakage irons €2,
3/3271/83/16" bits-each E£0.
'CCN!' Elements €1,
25W' X25' Low leakage irons  E£2.
3/3271/8Y3/16"bits-each  £0.
'X25' Elements 23] 3
1SK11'SK2!Soldering Kits £3.85
ST3 Stands-for all models £1,
SOLDER in Bib dispenser £0.

BOX 34,CANTERBURY,CT11YT

ALL PRICES INCLUDE P& P AND V.AT.

50

47
15

10
45

WIRE STRIPPER & CUTTER £0,85
HAND DRILLS Leytool precision,
compact,5/16" chuck £3.99
AERIALS Extend 15-120cm £1.50
CASSETTE 'Head Demagnetisers'
Shaped pole-saves time £3.65
EARPHONES Stethoscope £1.25
Crystal earphone, lead & plug £0.65
Headphone, 2,000 n £3.20
INTERCOMS 2-station £6.35
MICROPHONES Dynamic £2.15
PRINTED CIRCUIT KITS -All
items for producing p.c's £3.99
SIGNAL INJECTOR -Audio through
video signals, self contained £4.25
STEREO HEADPHONES 8n £4,85
SPEAKERS -75mm dia.fn £1.00

April 1976

CBM CALCULATORS
*776MD 7 digits/%/memory £7-16.
*796MD 7 digit/4 function £6-45,
*SR7919D 8 digits/memory/scientific notation/
nltnzlloglpower/roots £13.9!
B8R with mains unit £34.95.
Mams units for * machines £2.95.

CAS{O PERSOONAL MINI

CALCUL.
6 x 6digits/square/power/reciprocal £5:95.

SINCLAIR BLACK WATCH
Fully assembled only £20-95.

FERRANTI ZN4i4

IC radio chip with data £1-69. Printed circuit
and extra parts for radio £3-60. Case £) extra,
Send S.A.E. for free leaflet.

SINCLAIR PROJECT 80

AFU £7.55. FM tuner £13.25, Z40 £5.75. PZB
£8.20. Trans, for PZ8 £5-40. PZ6 £8:70. Stereo
80 £9-95. PZ5£3-95. Project 805 £18:95,

S$-DECS and T-DECS
$-DeC £2:24.

T-DeC £4.05,

4-DeC A £4-45,

u-DeC B £7-85.

IC carriers: |6 dil: plain
£1:18; with socket (2 2

sockes £208: ST 3 for £2; SSUI 3 for £2;
SSN| 3 for £2°40. SPECIAL OFFER —send PB
electronics advert for 25p or 50p off.

SWANLEY ELECTRONICS

Dept. PE, P.0. Box 68, Swanley, Kent

Prices include post and VAT, Official orders
from schools, etc. welcome, Overseas customers
please deduct VAT (7% on calculators and
§-DeC and T-DeC range, otherwise 20%).
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FULL SPEC. LEDs

Packs of 5—inc. clips and data

‘:: o —

0-125in lene

0:2in lens
Red 75p; Green, Yellow, Orange £1-20.

ECONOMY QUALITY LEDs

Mixed bags. All colours of all sizes—ideal for experi-
menters: 50 for £5; 100 for £9.

FULL SPEC. LED SEVEN
SEGMENT DISPLAYS

0-3in common anode.
L.H. decimal.
Red. Green, Yellow, £1-35 each inc. data.

ECONOMY QUALITY
0-3in anode. L.H.
Red, 73p each.

PLASTIC BOXES
»  COLOUR GREY

ABS—Ribbed inside on 5mm
centres for 1-5mm PCB. Brass
corner inserts for securing top
with 3mm screws.

82mm x 112mm x 31mm, 1-9 52p each; 10 + 48p each.
120mm x 85mm x 40mm, 1-9 66p each: 10 + 62p each.
150mm x 80mm x 50mm. 1-9 75p each; 10+ 71p each.

POLYSTYRENE—PIlain inside. Top secured by seif-
tapping screws. 61mm x 112mm x 3imm, 1-9 35p
each; 10+ 32p each.
SPECIAL OFFER
Sampie Pack. 4 boxes—1 of each size, £2-10.

NEON INDICATORS

240V (bullt-in resistance)—150mm
lead out wires

Al A ‘ ﬂ
Type AA Type AH Type AG

Fit 8mm hole and include spire clip for fixing. Red,
Amber, Clear, Opat—19p each: Green—28p each.

Type MP—Fits 6-4mm hole—nut fixing. Red. Amber.
Clear, Opal. 22p each.

LAMPHOLDER DH
Takes either LES (with adaptor
provided) or Midget Flange
Bulbs. Fits 13mm hole—nut fix-
ing. Red. Blue, Green, Amber,
Clear, Opal, Orange, 25p each
(bulbs not provided).

Quotations for larger quantities on request. Al
prices Include VAT at 8%.
Please add 20p P. & P. on orders under £10. On orders
for boxes please add 25p per £1, minimum 25p
maximum £1-50.

MICHAEL WILLIAMS
ELECTRONICS

47 Vicarage Avenue
Cheadle Hulme, Cheshire SK8 7JP

GIRO NO. 331 7056. Access and Basclay
card accepted

C.W.0. only. Terms of business as in
our Catalogue

Export Order enquiries welcome (£5min.)

—_—
Official Orders accepted from Educa-
tional and Government Departments
ALL PRICES Include VAT and P. & P.

SHOP HOURS 9-12.30, 1.30-5.00 6 da

86 PAGES—3.000 ITEMS
FULLY ILLUSTRATED
*20p CREDIT
VOUCHERS
*ALL NEW STOCK
*SATISFACTION
GUARANTEED
*DISCOUNTS
*NEW PRICE LIST
No. 1—S.A.E

Boxes — Cases —
Kits — PC Materials —

Tools — Resistors — Test
Meters — Capacitors —
Hardware — Semiconduc-
tors — Books — Pots — Coils
—Audlo Accessories — Screws
Connectors — Audio — Moduies
—Veroboard —  Transtormers—
Knobs — Calculators — Audio Leads
—Batteriey — S dec Storags Units —
Heatsinks, oic., st

SPECIAL CAPACITOR KITS
C280 Kit—PC Mountln? golyullr 250V 5 of each

value: 0-01, 0-022, 0-04 . 0-22uF, 2 of 0-47, WF,
£1-88 net

C298 Kit—Tubular polyester, 400V, 5 of each value
0-01, 0-022, 0-047, 0-1, 0-22uF, 2 of 0-47uF, £2-67 net
Ceramic Kit—square plaque, 50V 5 of each value,
22, 33, 47, 100, 220, 330, 470, 1000pF, 220, 4700pF,
0-01uF, £1-68 net

SPECIAL RESISTOR KITS (CARBONFILM 5%) (Prices
include ;on & packing) 10E12 }W or W KIT: 10 of
each E12 value, 22 ohms—1M, a total of 570 £5-29 net
25E12 {W or }W KIT. 25 of each E12 value. 220hms—
1M, a total of 1425 £12:64 net

| B. H. COMPONENT FACTORS LTD.

MULTIMETER U4323
22 Ranges plus AF/tF Oscilla-
tor 20,000{VVoit
Vde—0-5—1000V in 7 ranges
Vac—2:5—1000V in 6 ranges
Idc—0-05—500mA in 5 ranges
Resistance—50—1MQ in 4
ranges
Accuracy—5% of F.8.D
OSCILLATOR—1KHz and
485KHz (A.M.) at approx. 1 Volit
Size—160 x 97 x 40mm
Supplied complete with carrying
case,. test leads and battery
PRICE £8-84 net P. & P. 75p u4323

MULTIMETER U4324

34 Ranges. High sensitivity
20,0000/ Volt
Vde—0-6—1200V in 9 ranges
Vac—3—500V in 8 ranges.
ldc—0-06—3A in 6 ranges.
lac—0-3—3A in 5 ranges
Res ntnnw—z.’m—s&fﬂ In § ranges
Accurscy—dc and R—24% of F.5.0.

ac and db—4% of F.S.D
Size—167 x 98 x 83mm
Supplied complete with storage case,
test leads, apare diode and battery
PRICE £10-84 net P. & P. 75p U4324

MULTIMETER U4341
27 Rnr}g]n plus Transistor Tester
18.70001/Volt
Vde—0-3—800V In 8 ranges.
Vac—1:5—750V in 6 ranges.
Idc~—0-08—800mA in 5 ranges.
lac—0-3—300mA in 4 ranges.
Resistance—2KN—2MN in
4 ranges. Accuracy—dc—2§%
ac—4% of F.5.D
jte—10—350 in 2 ranges.
Size—115 x 215 x 90mm
Complete with carrying
case, teat leads, and battery
PRICE £11-88 net P. & P. 75p U434t

MULTIMETER U4313
33 ranges. Knife edge with mirror scale.
20.000f/Volt. High accuracy, mvVde—75mVv
Vdc—1-5—800V in 9 ranges
Vac—1:5—600V in 9 ranges.
tdc—80—120 microamps In 2
Idc—0-8—1500mA in 6 ranges.
tac—0-6—1500mA in 6 ranges
Resistance—1K1—1M in 4 ranges
db scale—10 to + 12db i
Accuracy—dc—14%. ac—2§%
Size—115 x 215 x 90mm.
Complete with carrying case,
test leads, and battery.
PRICE £14:90 net P, & P. 75p. U413

P.E.), LEIGHTON ELECTRONICS CENTRE,
A
St

NORTH STREET, LEXGHTON BUZZARD, LU? 7EQ,
uol. Lelghton Buzzard 2316 (Std. Code oszsy

PRECISION PETITE

LTD.

119A HIGH STREET,
TEDDINGTON TW11 8HG

Tel. 01-977 0878

INTRODUCING A
MINIATURE
PRECISION 12V. D.C.
DRILL DESIGNED FOR
THE ELECTRONIC
ENGINEER

Mk. Il Drill only

£8-00 p.p. 35p

£3-76 p.p. 58p
3

Stand

Complete kit as illustrated (less batts.)
with a variety of 30 tools. Space for
Stand and Transformer.

KIT 30 TOOLS
STAND
TRANSFORMER

£16:00 p.p. 75p
£3-76 p.p. 35p
£5:50 p.p. 75p

 FOR
S.A.E. DETAILS,
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00000 TECHNOLOGICAL
@ ® 00 ® FRECISION PRODUCTS

The Superb CASIO fx-20

PROGRAMMAB, £

8-digit mantissa or 6-digit mantissa and 2-digit exponents

10% to 10°*. Algebraic logic. Brigm Green display. Full sCIENTIsT
tloating point with underflow. Overflow and negative The N
indicators. Sin, Cos. Tan. Inverse Sin, Inverse Cos. Ew

Scientiﬁc

Inverse Tan. Log x and inx, e*, x . V' Reciprocal off, ]
Degree Radian conversion. Memory. Exponent Ort with

key

100 stg
Calculator. "gq P'°9{Pmmable
Complicated problems'me and

Also the larger fx-15. which includes In addltion,
larger display. x? key, m key. Reclprocal key

*£23-90 v
And the de Luxe fx-101 with similar

functions to the fx-15 but B8-digits + 2
exponents, 10* to 10~

*27-90 iui

logs an Comm
and thejr !nversde a:hﬂlog, ® Sin c%r; g
§roll stack @ g SiProcals @ y ;?

n
r9er includey 1 Re
Ul instryction ﬁ,d i + 89©
v anuat o
QUS 4529 Ex ) . 0
e ac VAT

All have sexagecimal decimel conversion ty as above but

515 - ma
*Malns adaptor £2-75 extra. | THEMATY .
: i ° evel Slackc,AN 8-digit 100 st £255° PRase)
A th ua - fecharger ¢ €p VAT
® 4510, g ase ang £36 5

£18 [} 50 THE SMALLEST DIOQ'aJ‘L"Zat;t the Marhemanc‘an but non. ov&?"
+ 8% VAT SCIENTIFIC CALCULATOR £ ABOVE Haye pe, £17-75 ;o

Novous mging Ad.::i 'OHSE POL.
rt

_Opﬁonal mains adaptor £3 WE HAVE EVER SEEN!

THE NEW e\ FINEST GuALIY

ALGEBRAIC c incl=ir DIGITAL WATCHES
S TY o FROM £22.05 + 8% VAT
igi exp. o . o
R T o o SCIENTIRIC
glt + 2 exp. . Only. 44in x 2in N ASTRO (1st illus.). 4-functions: Hours,
EXASISIANO-digitieizlexp. 4950 | x Hinyethass fminutes, secs, 3 sec hold. Stainless-steel
ROCKWELL 51R 8-digit conversion 23-95 digits or 5+ 2 tchi b . (= 7] ti b
ROCKWELL 63R 8-digit + 2 exp 23-99 | exponents. Us: A matching omce et and presentation box,
ROCKWELL 61R 8-digit ‘ 27:50 | Ing the new e *:ﬂf £22-95 + 8% VAT
AR G ST g U hea 1l : ONYX (2nd illust.). Presentation-packed, one
CAS10 FX101 8-digit + 2 exp 26:90 | and many more Iov the' finest (ﬂgl(ﬂé wlatts:h'es available at this
CAS10 FX15 6-digit + 2 exp. 24:03 functions: 4 ow, low price. ull 5-functions showing
CAS10 FX10 6-digit + 2 exp. 19-95 | arithmetic func- hours, mins, secs, month and date.
The NEW Green VATMAN tions +, x Limited supplies, ONLY £27:50 + 8% VAT
SRS Cdal S HED S NN g sDrdic ANEX QUARTZ. As above with matching
[ tani ‘ !
REVERSE POLISH LOGIC o all four arith: bracelet and case. Water resistant. Stylish
SINCLAIR SCIENTIFIC 5-digit + 2 metg: funcélorésE: face. 2-button operation. Full Govunncnnorés:
B exe L 11.50 L hours, mins., secs., date and day. OUR PRICE
NOVOUS 4510 8-digit mathematic 17.75 key. SIn key, i o,
NOVOUS 4515 8-digit mathematlic. Cos key, Tan ONLY £32:50 + 8% VAT . .
100 step programmable 3650 | key. Arcsin key, MICROSONIC. Full 5-functions. Attractive
NOVOUS 4520 8-digit 2 exp. 4 roll Arccos key. oblong face with superb body-matching
ﬁg‘\:/kous 4525 B-itgh 2 exp. 4 roll 25-50 a;"c‘ﬂ;oc-l ::;- flexible bracelet. Gold plated or available in
all rol v T . 0
stack 100 step pregrammable 49-50 E to the X key, S'B'n'ess'sme!' ONLY £35-50 + 8% 'VAT
NOVOUS 6010 8-digit conversion 19-50  Natural log key, iy TELON (3rd illus.). One of the finest and
NOVOQUS 6020 8-digit financial 19-50  Antilog key. slimmest watches we have yet offered. FULL
MONCTS 8025 IB,dioitifinancial HOORE A e | ke N emoryis 7-FUNCTIONS! Beautifully styled flexible
step programmable N ey, emory — A M
NOVOUS 6030 8-digit statistical 19-50 | key, Memory brgcelet and case in. satin Stainless-steel.
NOVOUS 6035 8-digit statistical, 100 exchange key Bright L.E.D..Idlsplay with 3-sec. hold and fade-
step programmable 49-50 | and  Memory OUR PRICE out—hours, mins., secs. (secs. displayed with
Add 8%VAT. P. & P. 55p cancel key. mins.) month and date! Single button operation

= EBEY N ‘Cphoanns net N Y
VATMAN ¢ L e R
Scientific VAT

OUR PRICE ONLY £37-50
+ 8% VAT

All these watches have automatic computerisation for 28, 30 and
31 day months and arrive In beautiful presentation boxes

ORDER FORM ==

To: BARCLAY ELECTRONICS Dept PESB
STANLEY HOUSE, 1115. FINCHLEY ROAD, LONDON N.W.11.

All goods fully guaranteed. It not satisfied—money refunded if returned
undamaged within 7 days

PHONE CALLS AND PERSONAL CALLERS WELCOME MON-THURS BETWEEN
2 and 5 pm. 01-458 4755

switch and on/
off key.

ONE OF THE MOST
ADVANCED CALCULATORS

Texas SR50A
The SR-50 ss the full function portable slide
rule calculator Complex scientific caicula-
tions are solved as easily as simple arith-
metic problems. The SR-50 teatures an
algebraic keyboard with single function
keys for easy problem solving @ 10 digits
+ 2 exponents @ Deg/Rad $witch @ = P1
Key @ x* Square Key @ V. Square Root
Sin, Tan. Cos, Key @ '/x Reciprocal Key @ x' Factorial
Inverse Sin. In- 3 Key @ arc Inverse Trigonometric Key @ EE
verse, Cos. In- Enter Exponent Key @ + .Cchacnge Sign
verse Tan. DMS Key @ CE Clear Entry Key lear Key
key to change OUR PRICE ® hyp Hyperbolic Function Key @ D'R
Radian to Deci- £29_95 + 8% Angle Change Key ® log Common Loga-
mal  degrees VAT rithm Key @ inx Natural Logarithm Key
Exchange key ® e’ e to the xth Power Key @ y* y to the
DR key to delete Mains xth Power Key @ '\[v—Th.e SxmoF;oo\ of y
each 1 digit of Key @ x:y Exchange Key TO Store Key
last entryg Ed adap‘or £3 ® RCL Recall Key @ Sum and Store
key. V' key, X2 key. Full memory Sig.n Key + 8%
change key. Exponent key 10% to 10 Complete with re- £49 . 50
Attractive soft Vynyl carrying case. | chargeable bat- VAT
Maximum battery life-20 hrs teries. adaptor/charger, carry case and
Owners Manual.

8-digit and 2 ex-
ponents. Single
function colour-
coded keyboard
with click-keys
bright Green
display. CE key.
C key, Y key,
E* key. In key.
Log key. 10°

with/without optionat mains adaplor. | enclose cheque/money order total value
2 including 55p to cover packing

NAME

ADDRESS

barcla

N —— — —— — g —— S T R s S

(4
]
i
|
|
|
l Please send me
|
|
|
|
|
{

[
s
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SPECIAL OFFERS FOR MARCH
555 Timer, £36/100
741 RCA 8 pin DIL. £20/100

MAIL ORDER
ONLY

PRICES INCLUSIVE OF VAT

Add 20p P & P.—NO OTHER EXTRAS

MINIMUM ORDER £2
(OFFICIAL ORDER £5)
VAT INVOICE SUPPLIED

Est 1971 VAT No 227 079263

TECHNOMATIC LTD

TTL BY TEXAS VOLTAGE nmuuvons (PLASTIC) TRANSISTORS
7400 13p 7483 86p Ext. Comp. 8 pin DIL 4p | 7B mp +Ve -Ve BFYS51 18p | 2N2904/ 22p
7401 15 7484 103p Ext. Comp. 8/14 pin DIL 30p | 14 pin DIL 48p 5v 7805 150p 7905 215p 9%
7402 15p 7485  130p Diff. Comp. 14 pin DIL 55p 12V 7812 180p 7912 218p 109
7403 17p 7 Int. Comp. &/14 pin DIL 25p | Data Sheets on 15V 7815 150p 7915 215p 11p
7404  17p 7489  21p Dual 741 14 pln DIL 76p | Vol Regs. 18V 7818 150p 7915 215 19
7405 17p 74 Ext. Comp. 8 pin DIL 39p | 10 eac 24V 7824 150p 7924 nNSp 50p
7406 41p ;:g; ap Prog. Op. Amp. TO98 160p | 1463 Dual Vol. Reg. 300p. Preset n x 15V S4p
;ﬂ :p Lot P [ CA3130S  CMOS Op. Amp. 8 pin DIL 108p | Adjustable from * 8V min.to = 20V max. 11}:
%400 zz: 7494 s1p | LM3900 Quad Op. Amp. 14 pin DIL  75p “p
7400 155 7495 MC1458  Duai Op. Amp.8pinDIL  78p | OPTO ELECTRONICS LEDs 12p
12 2 M9 Mp | NESWT = FETOp. Amp. TON ao00p | 270 1233 34'.',.".',?""'"' M 1p
7413 74107 32 2] 19,
7414 :‘5: 74121  32p | CA28  Diff. Cascade Amp. nzp | JBP2 ;;: A e g‘ﬂ) 0 2509
7416 3zp 74122 CA3048 5 Tranalstor Array 82 | Ofber 16 By 1 T 7 90p
7420 15p 74123 73p | CA3046  Quad Low Nolss Amps.  250p | NSt 43p  DL7T 2%50p  (nfrared) 25p
;:’g ;:: ;ﬁ;} 7";9 CA3089E  FM IF System 16 DIL 250p ?.:
P | CA3090AQ FM Sterso Decoder 500p g
4% 33 1S 929 | \GLa03CC VCO Funet. Gen. el B L R L L L g
Ton A 74l S0 | LM380 2w Audio Amp 1150 | 1ATOOVTOS  4sp T sip s
7432 28p 74156  gap | LM3s1 Stereo Pre Amp 200p 1A 400V TO5  S6p INA444 BA/600V 200p 41p
7437 28p 74160 107p | MC1310P  FM Stereo Dec 220p 3A 100V Stud  53p TO66: 2N3525 43p
7440 15p 74161 107p | MC1312/4/5 SQ Quad Dec. 1375p 3A 400V Stud  B1p SA/400V 9%p 59p
7441 70p 74162  107p | MC1495L  Multiplier 380p TA 400V TO%2: MCR101 243p
7442  G4p 74163 107p | MC1486L  Bal Mod/Demod 100p | TOS+HS  97p 0:5A/15V p o1p
7447  $1p 74184 130p | MFC4000B }W Audio Amp. 75p | 16A 100V Plastic 173p INS080 0-BA/SOV up 92p
7448 Tsp 74165 13p | MFCE040  Electronic Attenustor  112p | joA 0V Pistic Ttte sz 0-sAt0v  45p
7450  18p 74175  92p | NESSSV  Timer 8 pin DIL 40p atic 40 NS0B 0NV Sp 40p
745 17p 74180 108p | Npssg Dual 555 14 pin DIL 108p <
T (e Toa “mb | NESeI®  PLL with AM Demod Map!| TRIACBL, L L sy OTHER il
Listos z:" 74185 1agp | NESE2B  PLL with VCO 350p |, % 3 40430 110p 25p
P NES85 PLL 218p | 3amp 92p 1200 140p 40486 110
7472 27p 74190 155p 6amp 95p 150p 180p 50p
7473 32p 74192 130p | NES588V PLL Function Gen 200p ( 90 amp 117p 180p 200p 40669  105p S4p
7474 32p 74193  130p | NESG7V PLL Tone Decoder 200p | 15 amp 156p 220p 250p BR100 25p 7
7475  48p 74194 118p | 2567 Dual 567 400p 37p
7476 32p 74195  83p | SN72733  Video Amp. 150p | BRIDGE 8ip
7480 54p 74188  214p | SN76013N  Pwr. Audio Amp +HS 175 | RECTIFIERS | BY100 31p 92p
7482 15p 74193 197p [ SN7023N  Pwr. Audio Amp+HS 178p | 1A 100V BY126 15 $1p
TBAB4IB  Audio Amp arsp | 1A SOV 2%p | BY1Z7 1sp =
M252 RHYTHM TBASOO  SW Audio Amp. 112p| 1AT00V 27p | OAT  9p -
GENERATOR TBASID W Audio Amp. 125p Np | OA7TO0  10p s
TBAS20  2W Audio Am 100p | JAB0OV 37p | OAs1  9p
16 pin DIL £12, inc. 25% [ ,ooed B 2A 50V 31p | OAS5 11p
rog./Timer Counter 400p | oA 00V 34p
VAT, P. & P. One 16 pin| 7jq4 TRF Radlo Recelver 140p o | e A
IL socket and 25 pages 27 400v 56p | OA91  9p w
g # Pages | Mms3t4  Clock IC 24 pin DIL 480p | 24600V 80p | OAS5  9p 30p
atalancappl LOW PROFILE S8OCKETS BY TEXAS—8 pin 0A200 7p 31p
14p; 14 pin 15p; 15 pin 18p; 24 pin S4p. (2

54 SANDHURST ROAD

LONDON NW9
Tel. 01-204 4333

INDEX TO ADVERTISERS

Adam Hall (P.E. Supplies) ...
Adcola Products ....
Arrow Electronics
Audio-Optics ......
Automated Homes ...

Bamber, B., Electronics
Barclay Electronics ..
Barrie Electronics
Barrie-Smith ......
B.H. Components
Bi-Pak

Bridge
British Institute of Engineering

Technology ...
British National

School
Butterworth ..
Bywood Electronics ..

Cambridge Learning ...
Cheshunt Tools
Chiltmead Ltd. ....
ghromasonlc Electronics
% aonoosnncancoco
Copper Supplies .
Crescent Radio Ltd.
Crofton Electronics
C.T. Electronics ..

Davian Electronics ..

Design Engmeerlng
Doram ...................
Dudiey John & Co. Ltid.

Eagle International .
Eaton Audio ...........
Electronic Design Associates
Electro-Spares .
Electrotime ....
Electrovalue Ltd. .

Field Electric Ltd. ...
Flairline Supplies ...

Goldring (Interlink)
Gresnweld Electronics .

Harverson's
H.B. Electronics ..
Heath (Gloucester) Ltd.
Helme Audio ..
Henry's Radio
Home Radio

I.L.P. Electronics Ltd. ..
Imtech (Exetrontine) .
International Electronics
Intertext ICS .....
Istand Devices ..

Jones, J. C. ... ..347
J.W.B. Radio .. ..347
Kensgington Supplies ..............cccovceerrernne 347

Maplin Electronic Supplies
Marco Trading .........
Marshall, A., & Sons .
Mawson Associates
M.C.L.

Minikits Electronics
Modern Book Co. .....

Olson Electronics
Orchard Electronics
Osmabet

Phonosonics
Phototech .

Precision Petite .
Pulse Electronics Ltd. ..

Radio Components Specialists .
Radio Exchange ..
P. F. Ralfe ..
Ramar Constru °
R.T. Services ...................

R.S.T. Valve Mail Order Co. ..

Salop Enterprises
Saxon Entertainments Ltd
§.C.S. Components
Service Trading ......
Sherwood Automatic's Ltd.
Shopertunities ...

Sinclair Radlo
Sintel .........
Sugden, A. R.
Swanliey Electronics ..

Tapetalk
Technomatic Ltd
Teleradio Electronics
Trampus Electronics Ltd.
TUA

TV Technic Publications .
West London Direct Supplies
Williams, Michael Electronics .
Wilmslow

Young EleCtronics ............cooeeeuiiiiiniiiend 266
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ALL MAIL ORDER BY Unisss oibeis” siaed s prices

RETURN. C.0.D. SERVICE exclusive o Pleass check whether
the Ll d

WELCOME : Carfiage order under 10 pleass acd 1p.

Order over £10 post free in U.K. only.

This to be at our discretion.

All mail order and enquiries to 270 Acton Lane, Chiswick W4 5DG. Tel. 01-994 6275

S.C.A.s TRIACS
SEMICONDUCTORS CRS1105 “0p | TXL28B 8A 400V s5p MmlzigE’ﬁ!AL OFEEORS* *
RS1/1 . NS TRAN 2
Zi2 2p | BOB 15 ) MOT 195 | TP®B 1350 | NN 25 CRS1/10 56p | SC40D 040 S TRANSFORMER. PRI
8Cz38 15p | MJEO  S0p | TIPA1B 79 | 2N2925 13 CRS1/20 60p SC40E £1-65 240V SEC. 12V 100mA Manuf.: Hinchley.
:g}% :55: 8C00 30p | MJE3TO  75p | TIP42B 95p | 2N3053 3p g:g:;gs g:l’ SC450 £€1-70 Size: 36 x 45 x 40mm F.C. 53mm.
AC1%6 25 | B0 p | MJEITT  90p | TIP29C  83p | 2N30s5  sop ERaarto “: SC45E £2-10 Price 1—85p. 100—80p ea. 1,000—50p ea.
ke BIER Bl Bink ZIRE 0¥ o @) DR 2% peewsw
Sp | MJ2055  £1- : 4 : MINI MAIN
Aime g BVl 1sp | MJESS 7p | TPRZC 1100 | NI 010 | GRSragn  erdg | OWC 5p Primu‘r;lﬁ:&‘ov sAolc swngn'is:? ::Ee:'
AC187  27p | BCYR  95p | MM1613  asp | TIPRIC £1.20 { N64d  30p | pcie vgo asp T AN S VAT .
AC183  27p | BCY33  80p [ MM1712 950 | TIPS4C £1-30 [ 3702 12p | Epigiang 90p LINEAR 1.C. ge 33p, .
ACY1?7  wop [ BCYM  65p | MPFI02  45p | TIP3SC £3-00 | 2N3703  12p CRS16/600  £1-60 | LM304 Neg. MULLARD POT CORE TYPE FX2241 at 60p
ACY18  zsp | BCY38 650 [ MPF103 TIPC  £3-74 | 2NIT04  12p | y46p 45p Voltage Reg. £1-0 | ©8. + 33p p.p. 8% VAT.
ACY19 25 gg;g u’ (2N5457)  35p | TIPAIC  s0p g:g;g 1129 C 106D 70p LMI0IXSY 1A 24V D.C. SOLENOID by MAGNETIC DEVICES
ACY20 25p BGY70 2°P 5522;, asp ﬂg?ﬁc u‘-:: 2N3707 12 40669 90p Voltage Reg  £2-10 60p each. 24in long x #in x §in + 8% VAT,
:gm 25p BCYI1 20p | PRI 7TX107  15p | 2NaTos | 14p zTrlﬁn‘ N 35% LM723C 2-37V 240V A.C. SOLENOID. Reversible operation;
AD142 x B8CY72 (N5459)  40p | ZTX300  15p [ 2N37097  Mp | Blios00a 'Q:p 150mA Voltage twin coil. Size approx. 24 x 13 x 1}in 90p.
AD161 4s5p | BO121 TSP | OAd7 10p | ZTX500  18p | 2N3T71  £1.50 Reg £1-08 30 unmarked OCT1 transistors 5p
AD162 45p gg:g ;Sv OATD 10p zz%g} 20p g:g;;g g-: —_— MiC;WO 250mw A million plus Metal Oxides always in stock.
AFS g BD131 .2: 8:;? m ZTX531 g: NI 0p Do S5 7% | TR4ITRS 3p each: TRG 4p each; TR8 7p each.
AF116 2% | BD132 s0p | OA%0 10p | ZTX550 25p | 2N3819 35p W02 1A 200V 1p ‘Audio 9% Manufacturers phone for 'qulmlty discounts.
AF117 25p | BD13S S0p | Oa91 10p | IN658 Bp | 2N3820  SSp [ By1ga 1 4A 709C Op Amp D 1L/ Please state voltage required.
AF118 sop | BD136 Sop | 0A200 10p | IN914 op | 2N3823 700 200V s7p T0%9 i 50 GE Diode OA47 equivalent £1-00
AF124 30p | BD13S 759 | OA202 10p | IN916 8p | 2N3866 35p MDA952/2 6A 741C Op Amp 814 8uF 600V WKG PAPER CAPACITORS, ideal
AF239 sop | BD140 870 | 0A210 35p | IN40O? sp | 2N3%0¢  22p 100v 80p tor Strobe Constructors £1-50 each + 8%
BA102  30p | BD1S3  80p | OA211  35p | IN4DO2 9p | 2N3905  25p ug’c' B ;TS:Q e | yats Bp post
BD156 2N3906 2 P :
Bz S lBov om| oo ah | e b | i | o ZENER DIODES 7% | Many other values of PAPER CAPACITORS
BAISS  sp | BOYI EUTS| 0Co  se | INADOS  1zp | N40O6  e2p | DZYEB3eriass00mw HIC Bt op in stock. Phone for details.
BAISS  tsp | BDYIS  €1-90 ) e S5p [ INNO0G  14p | NI Mp | 3T LR o8 Amp ©-20 | PLESSEY AIRSPACED CAPACITORS to
BC107  13p | BDY20 €120 | oo 60p | INGO0?  15p | 2N4OSE  1p 10W range @p | ZN41M4Radio1C £1-25 | suit $in spindie:
BC108  12p | BFISZ 2 [ o3 gop | IN4Tes 7p | 2N4058  14p TAD100 Radio 1.C 1006F Two G
BC109  wp | BFIGE 39| Ooci  esp [ 2Ne%s  25p | 2N4OGD  12p inc. Fiter . £1-90 00pF Two Gang at 55p + 25% VAT
BC109c  16p | BFI73 3% | ocey awp | 2NesT 2% | Neet  azp L.E.D. A0t s 500pF Two Gang at 75p + 25% VAT,
BC113 13p | BF180 30 | oc4s 20p | 2N696 25p | 2N40B2  12p Pa0a? 3" Cants RS MULLARD TUBULAR CERAMIC UHF TRIM-
ecr4  up | BT [ OCH 2 | N6z | e wp | BLONC, 20 | caaoe 120 | MERS (PROFESSIONAL)
Bone 1o B me[OCN bW i | maw g | ———— | CAus Sl I A
BC117 200 | BEIS7 19| ¢y 209 | 2N929 2p | Na2es 27 L.D.R. CA3046 s0p 801 0-8-2-2pF  Price 10p ea.
BC118  1sp | BF200 3% | oy 250 | N930 20 | 24289 30p | ORP12 70p | CA3048 £2.35 91 0-5-1-3pF
BCH18 3p | BF224 p | ocre 25p | IN1132 25p | 2N42%0  28p CA075 £1:80 QUANTITY DISCOUNTS PLEASE TELEPHONE
BC143 250 | BFU4 1% | oc77 40p | 2N1302 30p | 2N4291 32 CA3090Q £4-85 1,000pF Feedthrough capacitor 5p ea.
8C147 12p g:g;g ;ss: Ogm 250 g:lggi g: g::fgf 21‘59: NES55 Timer  75p MC1303L £2-20 Miniature tubular P.C. trimmers
BC148  12p 0Ce3 2 : MC1310P £2-80 3-5-13pF
BC14g  12p | BFX2  30p | Cay 2p | N1305  30p | 2N4sTT  3p CTRCE REGULATOR &30pr 1op on
BCl4gc  14p | BFXM OC1ag  30p | 2N1306  30p | N4903 £1-30 | TO3 VOLTAGER TORS ) X
BC157  14p | BEX8S 300t OCi70  25p | 2N1307  a0p | 2N4919  s0p { LOOS 5V ES0mA Wire wounds from § watt to 100 watts. Please
BC158 14p | BFX8S 3p | ocin 30p | 2N1308 30p | 2N5068  £1-30 L036 12V 500mA phone for prices, stc.
BC159 15 gﬁ:“’g | ocan e 2N1303  3p | NS19Y  9sp FGEY S0 LY £1:60 each Gold Flashed professional TRANSISTOR
8C167 p 50 | ocoo1 60p | 2N1613  30p | 2N5192  £1.20 SOCKETS. To suit small signal TO18, etc.
Bciee  wp | BEVE  Gep| OCA2 e |y ap | Mo i A 30 for £1-00 + 8% VAT
2N180 N5185  £1-40 .
B 1o |ervs 2 e s | aaus ||y S5 VEROBO RR o018 W. WOUND POTS 101-100KQ at 30p each
8C1rz  13p | BEYS2 2% vipgta  s7p | 2N2147  90p | 2N5296  SSp | o, gy 32p 23p Colvern or Reliance styles + 25% VAT.
BC1B2  12p gggg :55: TIPRA  6ep | N2160  80p | 2Ns298  sop | of 5 35p 35p VERO EDGE CONNECTOR 24 way 0-1in pitch
Beiszl :;: Bsves  70p | LIEIA 10 | 2N 2 Mot ;g: §§" # 30 2 0p each + 8% VAT. Alt the other sizes in
BSWE3 €5 : 4 250 | 2ns4se x 40p p stock.
BcteaL :;: Bswes  sop | TP3A 32 | BHP PP et e Bog 10 7% | SIEMENS VARLEY RELAY 4P C/O 7000 24V
BCisaL  zp | BoX13 }; TPAA  70p | N22A  25p | Ns4%0  s%p | 175 e 50p each. )
BC185 3 | g1 2%p TIP42A asp |"2N2306 T0p | 2N58555 sp PIN INS. TOOL T2 72p PLESSEY RELAY 2P C/O 6V operation 40p
BC185 27 | gyyar 20p | TIP29B 54p ZngA S0p [ 2NS7T7 4 | SP.F CUTTER 52p 52p each.
ggggL :iv Briea  d5 | TIP30B :g: ;:gzﬁ p PERSONAL }g g::g gg :p :p MODERN DISC CERAMICS £1-00 a hundred,
p | iS100 1 p p 8- ] i
ggggL 1122,, 15103 159 T|pug p x%‘s nz-ss’o CALLERS 500 PINS s: £1-56 £1-8§ ':'lllz'- thousand + 25% VAT. Phone or write
TIPIIB  £1-06 PINS D 1. 1. .
BC214 14':7 Mo :os: TPuB o162 | NG ap | ALWAYS 0P e e ACCESSORIES
BC214L  15p | mMu2e01 g1.36 | TIP3SB  g2.71 | 2N2906  25p | WELCOME DIL SOCKETS, 8 pin 14p, 14 pin 14p, 16 pin
[ QTY DISCOUNTS 12 - 10% 25 + 15% 100+ 20% 14p. Mica Washers + 2 Bushes (TO3 or
TTL (full stocks available) | -2 ! ALSO STOCKED T086) 4p.
Miniature Aerospace Syhnchroo. Servos, 553—4mm Stackable Socket P“‘O“p — BNC PLUGS at 35p each
Stepping Motors by Muirhead, Rank. etc
Muirhead Type DB85-BC Synchronoun 554—4mm In Line Socket 18p each UHF (N) PLUGS at 50p each. ) METAL BOXES
Receiver £10 560—3mm Plug 10p sach Industrial, R.F., Military. Multiway too ALUMINIUM BOXES IDEAL FOR VERO-
Sarvo Motor Type 11 M10 A tig  1—3mm Sacket L2070 || L G A DR A T BOARD WITH BASE AND P.K. screwa
i i ade Terminal 10p each cable to sui h o
(Bothlinjsealed w"’!'"'") S0 s 581_Phono Line Plu z:v each | All the above are new in orngmal ackets. Length  Width  Height
AEG, Teiefunk High 582—Phono Line Socgkel 20: n Please add 8% VAT P & P 30y 4 AB7 24in 5tin 1§in 80p
Osciloscope Tube. Type D14/131 125mm x 443 Phono Chassla Socket 15 aac ABS  din 4in 1§in s0p
AT e e SecCle %t | potentiometers ABe  dnam G W
andard Croc Clip aacl AB10 4in 5¢in 1}in S0p
$50—4mm Plug Bce *15::'”\:: g;l:s.“""gflg Clip :: ::g: kin'enr o tLug ;I,:qlc ?ouhl- ABIT  4in 24in 2in 85p
551—4mm Socket 10p each 444—Probe Clip #peach | potary Sari:ched 30p & AB12  3in 2in tin 50p
$52—4mm Terminal 20p each Standard choice of colours i AB13 6in 4in 2in o
* * SPECIAL OFFERS * * il an o an e
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ore than just 2

catal

Projects for you to build

4-digit clock, 6-digit clock, 10W high quality
power amp., High quality stereo pre-amp.,
Stereo Tuner, F.M. Stereo decoder, etc.,

CIRCUITS . . . Frequency Doublers,
Oscillators, Timers, Voltmeters,
Power Supplies, Amplifiers, Cap-
acitance Mulitplier, etc., etc. . . .

Full details and pictures of our wide range of
components, e.g. capacitors, cases, knobs,
veroboards, edge connectors. plugs and sockets,
lamps and lampholders. audio leads. adaptor
plugs. rotary and slide potentiometers, presets.
relays, resistors {even 1% types!), switches,
interlocking pushbutton switches, pot cores.

transformers, cabie and wire, panel meters, nuts and
bolts, tools, organ components, keyboards. L.E.D.s,

7-segment displays, heatsinks, transistors,
integrated circuits, etc., etc., etc. .

diodes.

132 pages!

REALLY GOOD VALUE FOR MONEY AT JUST 40p.

ELECTRONIC ORGAN

Buila yourself an exciting Electronic Organ. Qur
leaflet MES51, price 15p, deals with the basic
theory of electronic organs and describes the
construction of a simple 49-note instrument with a
single keyboard and a limited number of stops.

Leaflet MES52, price 15p, describes the extension
of the organ to two keyboards each with five voices
and the extension by an octave of the organ’s
range.

Solid-state switching and new footages along with
a pedal board and a further extension of the
organ’s range are shown in leafiet MES53. priced
at 35p. (Pre-publication price 15p.)

No more doubts

about prices

Now our prices are GUARANTEED
(changes in VAT excluded) for two
month periods—and we’'ll tell you
about price changes in advance for
just 30p a vyear (refunded on
purchases). If you already have our
catalogue send us an S.A.E. and we'll
send you our latest list of
GUARANTEED prices. Send us 30p
and we’'ll put you on our mailing
list—you’ll receive immediately our
latest price list then every two months
from the starting date shown on that
list you'll receive details of our prices
for the next GUARANTEED period
before the prices are
implemented!—plus details of any
new lines, special offers, interesting
projects—and clip-off coupons to
spend on components to repay your
30p when used as directed.

NOTE: The price list Is based on the Order Codes
shown in our catalogue so an investment in our
super catalogue is an essential first step

Call in at our shop, 284 London Road,
Westcliff-on-Sea, Essex. Please
address all mail to P.O. Box 3,
Rayleigh, Essex, SS6 8LR.

SYNTHESISER

A reprint of the com-

plete article giving

full  construc-

tion details

published by

‘Electronics To-

day International’

betwesn January-

September '74 of the Internaticnal Voltage
Controlled Synthesiser, developed as a
'state of the art’', now available, price
£1-50. S.A.E. please for detailed price list.

GRAPHIC EQUALISER

A really superior high

quality stereo graphic

equaliser as

described in the

January edition

of ' Electronics

Today Inter-

national’'. We stock all

the parts (except wood-

work} including the metalwork drilled and

printed. 15p brings you a reprint of the
article.




