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- Dept.2, 56, Fortis Green Road,
n r Muswell Hil, London, N1O 3HN.
telephone:  01-883 3705
)
L.C. SOCKETS LINEAR IC.'s
1-24 25-99 100up 555 (8 pindipV  35p ‘[ AY-1-0212 £6 93 LM2111 £1-12 SN76001N TAAbII) £l .82
- = - : 555 (T0-9911  8lp* | Ay-1-5051 £1.44 LM3900 69p | SN76003N
CD4000AE 19 * 179 * 4o " | Bin Sockets, pins in sirips 556 (t4pindip) E0.29° | Av-5-1224 £3.95 | [M3909 66p * | SN760I3N :me
CD4001AE 19 ¢ 176" U5 10 100, Just snip off what AY-5-3500 £6.59 * SN76023N £1.98
CDA002AE 19 - 1794 14p " | o need. 65p per strip 703 (RF/IF Amp) 68p | AY-5-3507 £6.59 | MC1303L €194 SN76 227N(MC1327) £1.89
CD400SAE £1.59 ¢ £1.33 " €1.06 | bual in line * 709 (8 pin dip)  38p | AY-5-4007 £7.94 « | MC1306P 85p SN76532N £1.86
CD4007AE Bp 9% 15" | gpin 13p. 105 709 (TO-99) 45p MC1310P €210 ‘ SN76544N €£1.81
CD400SAE £.75 £1.46 * €117 * 8 pin 3lp 709 (14 pin dip)  39p BHA0002 £3.01 MC1312P £2-52 SN76550-2(TAA550) 8%
CD400SAE Use CD4049* 3pin39p. Wpin 35 710 (8 pin dip)  39p MC1314P £4-34 SN76552-2 8lp
CD4010AE Use CD4050* : 710 (TO-99 45 | capiny £.19 MC1315P £4-85 SN76660N(TBA120) 75p
CD4011AE 199 * 179" ld4p* 710 (14 pin dip)  44p | CA3045 £1.69 MC1327P £1-48 SN76666N (CA3065) £1.12
CD401 2AE 195 = 17p* 14p* 711(T0-99) ~ S1p | Ca3oes 88p MC1330P 89p
CD4013AF 5% * 50p 46p Our B Page A4 Audia |.C Booklet 711 (14 pin dip) 44p CA3053 5% MG 1339P c1 60 TAA263 £1.50
CDA4O14AE €175 * £1.46° £1.17 * is supplied FREE with purchases of 720 (A M. Badio) €1.76 50, £1.60 MC1350 68p | TAA300 £2.16
CD4015AE £1.75 * €146 £1.17 * Lineor 1.C..'s worth E1. or more 723 (TO-99) €1 09 | 50,0 £ .64 MC1351 92p | TAA3I0A £1.87
CD4O16AE 55 pr Ao (35p. if sold olone) Cantains circuits ;E? ‘é‘ p’"d‘."p ggp Ca3078 6 2 MO1352 92p TAA320 €1 48
CDA0I7AE 29+ o7 same ) oo eyt o8 :Tg_"g‘g) o) 3% Cazoso 5% MG 1357 £1.60 TAA350 2 43
CD4D1BAE £1.89 * £1.56 * £1.25 15 Amplifiers 250 mW 1o 20 watts 741 (14 pin dip) 36"’ CA3081 £1.86 MC1358 (CA3085) €123 | TAA370 £3.45
CD4OIFAE 80p * b6p" 53p ¢ 5 Audio Pre-Amnlifiers 747 (14 pin aig) 51‘.’04 CA3082 €1.86 MC1375 €1-56 TAA550 75
CD4020AE £197 * £1.64 * £1.31 * I Tape Pre-Amplifier 748 (8 pin dip)  42p CA30B9E (TDAI200) £2.43 | \lyuse 565T)  gop + | 1AAS70 £2.75
CD4021AE £1.75 £1.46 7 €117 " | Power Driver 748 (TO-99) 46p CA3097E £.67 | MC1456CG £ 77p TAA700 £5.03
CD403AE 9% * 17p* l4p - Instrument Amplifier (Bifer 748 (14 pin dip) 49p CA3123E £1.76
CC4022AE €183 ¢ 15346120 - I General Purpase Mini Amplifier 753 (F.M. 1st. |.F ) CA3130 84p MC1458CP1 890 | 1paiz0s 1.5
CD4024AE £1.26 £1.05%  84p f D .C. Controlled Gain Control €108 CA3401E (LM3500) 68p MC1468G £2:30 T8AZI £1.02
CD4025AE 19 * 170" lp Micro-mini radio (2 1.C's) 75491 88p * | CAJ600E £l 44 MG 95 PR 58] TBAI (723)  £2.59
CD40%AE £2.79 £2.30 + £1.86 * 75492 €110 ¢ MC1496G €101 TBAS00Q £3.16
CD4027AE 98 * 8% 45p * MC3302P €165 TBA520Q £3.85
CD402BAE £1.53 * £1.28 * £1.02 * v > D teau o MC3401P 81p TBA330 £3.27
CD4029AE € .89 - €1.56 * £1.15 * ceo  25v e Regulators 100 mA LOOSTI (10.3)  £1.46 < | TBAS40Q £3.72
CD4030AE 7lp * 5% 47p Vebo  25v B 7BIOSWC (10-5)  60p * | \o3e11 (10.9) £1.46 « | MFC4000B 870 | 1gassx £5 29
CD403SAE 075 ¢ £t 8117 - Vebo  Bv TBLIZWC (10-92) 60 * | 03771 (10-3) g1.46 - | MECA060A 85 ° | jgaseoce £5.29
CD4040AE £2.01 * £1.69 * £1.34 * I 250mA // 7BLISWC (T0-92)  60p * | |20 (sOT-32 850 MFCE030A 850 * | rpaersa €1.03 *
CD4042AE €1.49 * €124 ° 99 * Pd 200 mW 1?/35 L130 (5OT-32) gsp ¢+ | MFCE040 £ro TBA6758 £1 .
CD404SAE £2.15 * €1.79  £1.44 * Hfe 2500 P Regulators 100mA L131 (SOT-32) 850 MM5314 £4-80 ¢ | TBAG2SC £1.03
CD4049AE 6% 5800 d6p 7BLOSAWC (TBAG25A) 90p * MM5316 £9.99 -+
CDA4050AE 69p 58p* 46p * tm 0 tl@”’ 78LI2AWC (TBA6258) 90p * LM3OIT (T0-99) 650 TBASS! £1.87
CDA051AE £2.78 £2.32 © £1.85 7BLISAWC (TBA625C) 90p * [M301S (B pin dip)5%p MVRSV (TO-3}£1 45 * | 1pa7200 £2.79
CD4052AE €2.78 * £2.32 * £1.85 LM3OIAT(10-99)  67p MVRI12V (TO-3) £1 45 * | 1pa750Q £2.79
CD4056AE £2.12 * £1.76 * £1.41 ¢ Regulators 500mA LM301A S(8 pin dip) 5% | MVRISV (TO-3) £1-45 * | TBAB0O £1.11
CDA0SOAE £2839 0 BlL A Bl ~ 78MOSHC E1.35 * | 1m307 T (T0-99) 5% NES40L €1.25 TBAS10S £1.24
CDA06SAE £1.13 * 94p*  75p 78MI2HC £1.35 * | |M307 S (8 pindip) 57p NE546A €116 TBAB10AS £1.24
CD4068AE 28p - 240" 199 78MI15HC £1.35 | | mM308 T (T0-99) £1 9 Eosey 69p - | TBAB2O Bép
CDA0SIAE 28p * 24p* 19" 78M1BHC £1.35 " | | M308 S (B pin dip. 9 | N 51_299 « | TBAS20Q £4.71
CD4070AE Bp* 2pr 1% 78M24HC £1.35 | [m308A 1 (10-99) £7.97 | NESSE T8A990Q 471
CD4OTIAE P Apt 1% NEW LED Linear Cursors LM30BA S (8 pin dip)i6 90 | NES608 £5 08
CD4077AE 7ip* 59p*  47p* each device cantaing 10 light Regulators 1A | | NES61B 506 TCA270Q £5.24
CD408!AE 2p * 240" 19 ° emi tting diodes in a 20 pin dual- 7805KC {10-3) £2.09 LM309K £2.3¢ - | NE562B £5-06 TCA760 £2.16
CD4082AE P up* 19p° el neYpackane i ldsaliiorfialid 7812KC (10-3) £209 * | (m3z9 £2.25 | NES63 £2:98 TCAS00Q £7.24
CDaoBsAE 6.8 - £ 087 85p- srate analogue meters or dials 7815KC (T0-3)  €2.09 * NES565N £2-63 TCAS30S €1 0a
CDAOBSAE £.28 £.06 - 85p " Type 101 RED £2.26.* Complete 788KC (T0-3)  £2.09 * | | m370N £2.85 NESB6V £1-87 TCA940 £2.25
CD4093AE £1.56 * £1.20 © £1.04 * with leaflet . 7824KC (T0-3)  £2.09 * | | M37] £2.08 NES67V €2 63
CD4099AE £2.95 * £2.46 * £1.96 * Reaslotons 1A LM372N £1.99 SDB000 £1-22 TDA1054 £1.50
" o ’ Regulators £2.99
CD4s11AE £2.36 £1.79 * £1.44 T 1,72 - mgg: [;7] | sLatea .09 Lg::igg Ezvgaop .
7812UC (10-2200 €172~ | | m380 £ 2 A o | A 80p *
i . . 7815UC (10-220) £1.72 * | | pmag) £185 : | 1At ps
Ta0 :js ;?2: : 1& : 7BIBLC (10-220) £1.72 e e SL440 284 - | DA T‘B°§‘
ot . . 7402 s 1 Top - 7824UC (T0-22081.72 m?gazo 0 :gp l g:;g:g;: - ?gn: TDA2020 TBA.
comearato 403 150" 12 lon -
‘ I-*—-L L “I' L......,_' et ,6;" ‘3;{ I?z . 1C1B030 £3.52 — g 1 ULN2ITIA £1.52
L L e 7408 P 1307 My * LZNAM Leatlet free with devﬁopalor.e) |
[:u =3 7409 lept  13pt p - MC1310; 2, 48 5 Leaflet free with devices (10p alone) | 2414 Bl
g L8 gepry 7410 it 1% Hp «
b {re o] ZE LED DISPLAYS DIGITAL  SWITCH
7 7 »
7420 lép*  13p* lp * Litronix Double Digit Displays as &
This smate-of-the -ort MOS LS| chip contains 7427 27t 22pT 18p ¢ 0.5" Common Anode; 2 R/H NEW sy 8 BCD encoded digital switch
all the logic necessary for a 34 decade , dual 7430 v 13t lp - Decimal Points g8 2 Reading 010 9 Suilable for
slope integrating, automatic polarity detecting 7432 Zpr 2t 18 ¢ pl72l £ 1.9 23S | digiral clock alorm serring
DVM  Supplied with free date énd circuit 7437 Vpt 22t B * DL727  0.0109.9 =y DVM input Scaling etc
booklet 7441 75pt  62p* 30p Suitable for Clocks, Meters, PR
7442 650" 55p° 43p * 1 . ERRE
nstruments, Channel Indicotors g% to 9. £1.49 eoch *
OUR PRICE ONLY £6.59.° 7445 85p*  7lp* 57p * Qur price £4.75 * each LIV
o 7447 8lp* 75" 65p * SIS
(Doto ond Circuit Booklets alone 20p. 7448 TS0t 6o s0p "
71474 955 Bpc  e7p - | Lowcost Red GoAPl 0.33" Litronix DL 707 Series VS /. ol £1.82" cach  (Red anl
7470 30p* 250 0 Motaralo MLED 500 | 0.33" Monsanto MAN 50/70/84/3600 v/ ¢/ /. all £1.82" Each (Red, green, yellow, Orange
P . B / It €1.49% Foch  (Red Green, yellow
Another marvel from G .1. A 16 pin 7472 2%p* 2p* 17p * @ 1092 package | 0.3 Xciron XAN 70 Series VARA LI 2 L0
© . : - 7473 300" " . P 0.43, Monsanto MAN 4000 Series VL al €2 3 Each  (Red, Green, Yellow, Orange)
12-24 hr. Clock 1.C. with 25 pin-capability Op 25p 20p £ 063" 31747 ' Jumbor 2. h (Red o
and low external parhs couni. Suppiied with 7474 Ipt 2%pt 20p ! - I "R © 28 slealy ,
manufacturers detailed leafler £3.95p%(inc 7475 #7p1 3% 3lp - 15 . °"m‘|’" Sh ep e Anih (el
V) e i i ol 7476 3% 26t 2o 3 NOTE: MAN 4000 Series pin ouls are 14 pin dil the same as MAN 50; 70 and B0 series.
(exciuding cose) avaitoble towards 7482 7507 6% 50p Y
end of \9§5v Phone Clive for details. @ 7485 £1.30 * £1.09 * 87p DIODES ....... Contd
;:g: o ‘372;:. 2607 2lp Free snap-on plastic retainer Our Bulk Buying Power enobles o
2+ £2.80 © £2.10 P . ’
MOLLARD MODULES e T % - 0 125" 0.16 0.2 repeat of our Special Offer
Jaon oot s 4 - dio lens dio. lens dio. lens 0.337 (LT 707) 90p.*(inc. VAT
Stitl make the simplest, highly 749 7o - p (11L209) [MLED 650! Q.63 (LIT 747}£1.99 *(inc VAT)
reliable F.M. tuner g p2e 460 oo 10° 100 10+ 100 10 100
didlo 7493 45p*  40p* ap * Q0= { !
7495 67p*  55p* 45p | Red & p 13p7| 27p e 2%"| 18Bp lép l4p° 0"0”.’0‘0’0‘:
74:83 £1.08 % 8%" 720 " | Green P 24p 227 | 33p ggz ZZP' 0p  2p 2'559 X L1 4N25 ar TILT16
74 35t 28pt 2p * |Ownge 27p  2p  22p°| Bp 7% | 300 27p p” Oesito ottty Hener]
74121 3ip* ' 2Bp - 29| 350 3% 29| 35 33 30p oy e LT ILCEEs
74122 470 39" 3tp -
74141 78t 63p° 53p
74145 680" 58p" 4gp
74154 €£1.67 * £1.48 8p *
74174 £1.00 83p* &7 * £1.95 % £2.27 ] >
7:]13? £1.06 *  88p" 7lp ~ 0-12-15-20-24 £2.48.+ £4.15 -
LP1186 Varactor front end £8-60 ;“22 é?gg . §,z'|_, 4 “'ng ! g ’:"; "“":4" - .10 :’ é T\j T o
LP1185 (.F. Strip 2695 -\ 74198 £135 114 oon - alEa 2SR 33040 O £3.40 5 e4 5 —
LP1400 Muliplex decoder £9-02 CE1.34 " p.p. on transfarmers 10%of price min 20p

eas Customers
educt 2/27 fram Orders for over £6. post
/5 from othe free . Except transformers

Dota Sheet ond photocopy service avaitable 10p. per page
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CONSTRUCTIONAL PROJECTS
PROGRAMMABLE WASH/WIPE CONTROLLER by D. W. Lee

A car wiper delay unit with a difference 112
SOIL SATURATION METER D. W. Lloyd

A simple electronic answer to “'green fingers" 116
CAR/CARAVAN CLOCK by M. Fischer

A crystal controlled clock with some unusual extra facilities 130
OPTO COUPLED REV COUNTER by D. S. Bradbury

0-25,000 r.p.m. meter for aeromodeliers 144

GENERAL FEATURES
USING CMOS DIGITAL I.C.s—2 by D. B. Johnson-Davies & A. M. Marshall

The transmission gate; logic gates; part numbering systems; the quad analogue switch 123
SEMICONDUCTOR UPDATE by D. W. Coles
A look at some recently released devices 143

INGENUITY UNLIMITED

Surround Sound Matrix—W hite Noise Generator—Simple Touch Switch—Better Figures—

Night Light—Car Theft Alarm—Audio Signalling—Cycle Lighting Control—

Charger for Nickel-Cadmium Cells—"Instant” Digital Stop Watch Conversion 150

NEWS AND COMMENT

EDITORIAL—Excommunication 1M
SPACEWATCH by Frank W. Hyde

Details from the Venus probe 120
NEWS BRIEFS

Calculators for the Blind—Sky Communications 126
MARKET PLACE

Some interesting -new products 129
POST OFFICE RESEARCH CENTRE

A look at some of the work being done at the new centre 142
BOOK REVIEWS

Selected books we have received 148
INDUSTRY NOTEBOOK by Nexus

What's happening inside industry 149
PATENTS REVIEW

Thought provoking ideas on file at the British Patent Office 159
READOUT

A selection of readers’ letters 160

Our March issue will be published on Friday, February 13, 1976
(for details of contents see page 119)

©IPC Magazines Limited 1976. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press.
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<>CHINAGLIA

suonansisup BuyesedQ
SUSIHNDW HONIW

‘TRADE ENQUIRIFS WELCOMED

PROFESSIONAL QUALITY TEST EQUIPMENT
FROM ONE OF ITALY'S LEADING MAKERS

CORTINA MINOR
33 RANGE POCKET MULTIMETER

@® SENSITIVITY 20kf)/V d.c. and 4KN/V a.¢c.

@® ACCURACY > 2:5% d.c. and N1, =3-5% on a.c.

@ 33 RANGES. d.c. V, 0-100mV, 1-5V,'5V, 15V, 50V, 150V, 500V, 1-5kV;d.c. 1. 0-50uA, 5mA,
50mA, 500mA, 2:5A; a.c. V, 0-7-5V, 25V, 75V, 250V, 750V, 1-5kV: a.¢. 1, 0-25mA,
250mA, 2-5A; 12:5A; dB, — 10 to +69 in 6 ranges; N 0-10kN, 10MN.

@® ROBUST PROTECTED PRECISION MOVEMENT.

@® CLEAR UNAMBIGUOUS DIAL CALIBRATION WITH ANTI-PARALLAX MIRROR

® COMPACT, MEASURING 155 x 85 x 40mm. WEIGHT 350g WITH INTERNAL BATTERIES.

® PROFESSIONAL COMPONENTS AND CONSTRUCTION STANDARDS THROUGHOUT.

@ FULL AFTER-SALES SERVICE AND SPARES FACILITIES

@® SUPPLIED COMPLETE WITH TOUGH CARRYING CASE, LEADS, HANDBOOK AND FULL

12-MONTH GUARANTEE.

@® OPTIONAL 30kV d.c. PROBE AVAILABLE

Meter£19inc. VAT (80p p.p.). 30kV Probe £9-50inc. VAT

For details of this and the many other exciting instruments in the

Chinaglia range, including muitimeters, component measuring.

automotive and electronic instruments please write or
telephone:

CHINAGLIA

U K I-'I' 19 Mulberry Walk, London
oI\, « SW36DZ Tel: 01-352 1897

The good components service

in relatively few years, Electrovalue has risen to a position
of pre-eminence as mail-order (and industrial) suppliers of
semi-conductors, components, accessories, etc. There are
wide ranges and large stocks to choose from as well as
many worthwhile advantages to enjoy when you order
from Electrovalue.

CATALOGUE 8 NOW READY

Enlarged to 144 pages. New items. Opto-slectronics. Diagram of
components, applications. 1.C. circuits, etc. Better than even No. 7.
Post free 40p, Including voucher for 40p for use on order over
£5-00 list value.

DISCOUNTS

On all C.W.0. mail orders, except for some items marked NETT.

0, on orders {ist value /. on orders list value
5% £5 or more 10% €15 or more

FREE POST AND PACKING

On all C.W.0. mall orders in U.K. over £2 list value. It under. add 10p
handling charge.

PRICE STABILIZATION POLICY

Prices are held and then reviewed over mimimum periods of
3 months with effect trom 1 January 1976

QUALITY GUARANTEE

On everything in our C I°] Ni
or sub-standards merchandise.

ELECTROVALUE LTD

All communications to Dept. 22 28 SY. JUDES ROAD, ENGLEFIELD GREEN,
EGHAM, SURREY TW20 0HB. Telephone Egham 3603, Telex 284475. Shop hours

s rejects,

9-5.30 daily, 9-1 pm Sats.
NORTHERN BRANCH: 680 Burnage Lane, Burnage, Manchester M19 1NA.
Telephone (061) 432 4945, Shop hours Daily $-5.30 pm: 9-1 pm Sats.

BUILD YOURSELF A
2aW AMP FOR ONLY

COMPLETE
KIT SUPPLIED

DORAM one of Britain's leading mail-
order distributors of audio accessories
& compon2nts brings you the INTERNATIONAL

25"~ a 25W per channel Stereo Amp. - that you
can build yoursetf!

This ‘real-value - for- money’kit is supplied
with clear assembly instructions and

reliable components togive you abig

sound to be proudof.

3 Triple Op-amp pre-amplifier

¥ Power ‘Darlingtons’in output stage
W25W perchannel into8ohms

#* Modern, elegant styling

ORIGINATED AND DESIGNED BY ETI
GENUINE
BIG-SOUND VALUE!
2T e = ;;—x——«\

MANY MORE INTERESTING
AUDIO KITS AND COMPONENTS
LISTED IN DORAM'S CATALOGUE

PRICED AT ONLY 601

-
INTERNATIONAL 25

¢ S \
= TS
~ P ° —-
,: P PR S }%‘ B E DORAM ELECTRONICS LTD
o *

JERT U SR P.O. Bux TR8. Lewds LS12 2UF

e m— . — . v— L — Tl Lewds (0532) 34222

90
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®) THE Firm for speakers!

SPEAKERS SPEAKERS Radtord Mo 250
Baker Group 25. 3, B or 15 ohm £8:64  Fane Grescendo 18. 8 or 16 ohm te2-95  pogiord I03 P
Baker Group 35, 3, 8 or 15 ohm £10-25 Fane 910 Mk Il horn £14-95 Radford FN12a or EN12b £12.95
Baker Group 50/12 8 or 15 ohm £14-00  Fane 920 Mk i horn £33-95
Baker Group 50/15 8 or 15 ohm £18-62  Fane HPX1 crossover 200W £2.50 STC 4001G £6-56
Baker Deluxe 124 8 or 15 ohm £13-75  Fane 13 x 8in, 15W dual cone £5~50 Tannoy 10in HPD £67-75
Baker Major 3. 8 or 15 ohm £11-87 Fane 801T 8in d/c, roll surr. £9-95 Tannoy 12in HPD £72-50
Baker Superb 8 or 15 ohm €112 : Tannoy 15in HPD £92-95
‘ auss 12in 200W £73-00 y
Baker/Reoentii2ini8lonitiohm 1000 Gauss 15in 200W £83-00  Wharfedale Super 10 RS/DD 8 ohm £15-00
Baker Auditorium 12in 8 or 15 ohm £16:25 oo ics 18in 200W £110-00
Baker Auditorium 15in 8 or 15 ohm £21-56 I~ i e
N oodmans Axen i
o o oy £12:95  Googmans Audiom 100 15 ohm 0 SPEAKER KITS
Celestion G12H 8 or 15 ohm £15-95  G00dmans Audiom 200 8 ohm £13-90  Baker Major Module 3, 8 or 15 0hm  each £13-44
Celastion}Gil2/s0lelorgislohm 16,50 Goodmans Axiom 402 8 or 15 ohm £20-00
Celestion G12/50TC 8 or 15 ohm £18-00 Goodmans DIN 20 4 or 8 ohm each £14-75
Celestion G15C 8 or 15 ohm £26-95 Goodmans Twinaxiom 8, 8 or 15 ohm £10:14  coodmans Mezzo Twin kit pair £47-19
Celestion G18C 8 or 15 ohm £34-50 gggg:::: z:?z:'??ol‘or;‘s ofiSlohm t::g;g Helme XLK 30 pair £19-00
Celestion HF1300 8 or 15 ohm £7-75  Goodmans 10P 8 or 15 ohm €580 Helme XLK 35 pair £24-00
Cg/estion|HE2000/8lohm £9:50  Goodmans 12P 8 or 15 ohm g13.95  Helme XLK 40 pair- £35-00
Ceiestion MH1000 8 or 15 ohm €13-50  Goodmans 12PG 8 or 15 ohm £15-95 Helme XLK 50 pair £58-00
Celestion CO3K £4:95  Goodmans 12PD 8 or 15 ohm £16-95  Kefkit 1 pair £53-00
Decca London ribbon horn £32-00 Goodmans 12AX 8 or 15 ohm £36-50 Ketkit {ll each £48-00
Decca London CO/1000.8 crossover €7-50 Goodmans 15AX 8 or 15 ohm £40-25  poortess 20-2 each £17-44
Decca DK30 ribbon horn £19:06 Goodmans 15P 8 or 15 ohm £21:00  pooriess 30-28 each £24-38
Decca CO/1/8 crossover (DK30) £5-00 Goodmans 18P 8 or 15 ohm £36-00 Pearless 20-3 each £26-56
EMI 150 13 x 8in d/cone 8 ohm 2 sa i cocdmanshiaxlizog £16-0¢  Peeriess 50-¢ each £40-50
EMI 13 x 8ln 20W bass 8 ohm ey SRl Bid GG O chi 50 Peerless 3-15 each £17-19
EMI 14 x 9in bass 8 ohms, 14A770 £13.25 Jordan Watts Modutle. 4, 8 or 15 ohm £17-06 Peerless 1060 pair £56-00
EMI 8 x 5in, 10W, d/cone, roll surr. £€3-95  gef T27 £6-06 Peerless 1070 sach £48-00
EMI 64in d/cone, roll surr., 8 ohm £4-37 Kef T15 £6-94 Peerless 1120 each £50-00
EMI 8in roli surr. bass £6:-37 Kot B110 £8-37  Richard Allan Twin assembly each £10-95
EMI 5in mid range £3-50  Kef B200 £9-50  Richard Allan Tripie 8 each £16-50
Elac 59RM109 (15 ohm), 59RM11‘(8 ohm} £3-44  Kef B139 £167/95 Richard Allan Triple 12 each £23-95
Elac 64in d/cone, roll surr., 8 chm £4-06 Kef DN8 £2-31 Richard Allan Super Tripie each £28-75
Elac 10in 10RM239, 8 ohm £3-95 Kef DN12 £5-99 Richard Allan RA8 Kit pair £42-00
Kef DN13 SP1015 or SP1017 £4-50 Richard Allan RA82 Kit pair £63-00
E:g:: oy ikl B g7 D g g:g o E0G c27.50  Richard Allan RAB2L Kit pair £73-00
Eagle FRES £g-62 Lowther PM6 Mk | €29:95 Wharfedale Linton Il kit pafr £23-12
Eagle FR8 €12:31 Lowther Pm7 £€48-00 Wharfedale Glendale Il kit pair £40-62
Eagle FR10 £15-62  Peeriess KO10DT 4 or 8 ohm ca.06 harfedale Glendale 3XP kit pain L5800
Eagle HT15 £€4-40 Peertess DT10HFC 8 ohm £9-18 Wharfedale Dovedale Il kit pair £63-12
Eagle HT21 £6-81 Peeriess KO4OMRF 8 ohm M0-31
Eagle MHT10 £€4-44  Peerlegss MT225HFC 8 ohm £3-12
EaglelfR28 Mullicell Inom £9:00  Richard Allan CA12 12in bass £22-00 HI-FI
Fane Pop 15, 8 or 16 ohm €5:25  Richard Alian HP8B £13-25
Fane Pop 25T. 8 or 16 ohm £7-50 Richard Allan LP8B £9-25 ON DEM 0 N STRATIO N
Fane-Pop 33T, 8 or 16 ohm £8-75 Richard Alian DT20 £6-75 H -
Fane Pop 50, 8 or 16 ohm £12-00  Richard Allan CN8260 £15-00 in our showrooms:
Fane Pop 55, 8 or 16 ohm £13-95  Richard Allan CN820 £4-00 .
Fane Pop 60. 8 or 16 ohm £17-25 Richard Allan Super Disco 60W 12in £15.95 Akal, Armstrong, Bowers & Wilkins, Castie, Celestion,
Fane Pop 70. 8 or 16 ohm £18-75  Richard Allen CG15 15in bass £27.95 Dual, Goodmans, Kef, Leak, Pioneer. Radford,
Fane Pop 100, 8 or 16 chm £25-95  Richard Allen Super Disco 12in 60 watt £15-95  Richard Alian, Rotel. Tandberg, Trio, Videotone,
Fane Crescendo 12A. 8 or 16 ohm £34-50  Richard Allen Super Disco 10in 50 watt £9.95 Wharfedale, etc.—ask for our Hi-Fi price list!
Fane Crescendo 12BL, 8 or 16 ohm £36-50 Richard Allen Super Disco 8in 50 watt £11-95 RADF i v . i
Fane Crescendo 15/100A. 8 or 16 ohm £47-50  Radford BD25 £13-44 Sﬁ,’:,‘,’,';;e pov?a,o':,?‘p;“",%ﬁv olitock ampliers:
Fane Crescendo 15/125, 8 or 16 ohm £57-95 Radford MD9 £11-50 ¥ ¥ '

distortion measuring set, etc.
All items guaranteed new and perfect
Prompt despatch
PRICES INCLUDE VAT AND ARE CORRECT AT
8/12/75
Carriage: 50p per speaker (12in and over 75p each),
Tweeters, crossovers 30p each. Kits 80p each (£1-60

Complete kits in stock for Radford Studio 90, Monitor 180, pair. o e booint Chossine + Soosk
Studio 270, Studio 360, Hi-Fi Answers Monitor, Hi-Fi < s UEPRE IR ) MBS

News No-compromise, Wireless World Transmission
Line, Practical Hi-Fi and Audio (Giles) Monitor, etc. WI LM S LOW

Construction leaflets for Radford, Kef, Jordan Watts, A
Tannoy, etc., free on request.
P.A. amplifiers, microphones, etc., by Linear, Shure, Dept P.E.
Loudspeakers: Swan Works, Bank Square,

Eagle’ Beyer' AKG' etc. Wilmshow, Cheshire.

i ___Hi-Fi P.A., Hi-Fi, etc.:10 Swan Street, Wilmslow.
FREE wuth” orders over £10—''Hi-Fi Loudspeakers Wil Radio. etc.. Swift of Wilmsiow.
Enclosures'' book. 5 Swan Street, Wilmslow.

Telephone Wilmslow 29599 (speakers);
26213 (hi-fi, etc.).
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"l MADE IT 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.

e

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
—experiment. You enjoy every minute
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
easy instalments.)

POST
TODAY FO
FREE BOOK

So fast, so easy,
this personalised course
wili 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-t q 4

you pick up the secrets of radio and
elecronics.

You become a person who makes
things. not just another of the millions.
who don’t undersiand. And you could
pave the way to a great new career. to
add to the thrifl 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 afier
the course you can go on to acquire
highpowered technical qualificalions. be-
cause our famous courses go right up to
City & Guilds levels.

Send now for FREE
76 page book—see how
oasy 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 yesrs. Send the
coupon now. There's no obligation.

To: ALDERMASTON COLLEGE, DEPT. CPEQ? CPEO?
READING RG7 4PF
Also at our London Advieory Office, 4 Fore Streel ue,
Moorgate, London EC2Y 5EJ. Tel: 01628 2721
Yes, I'd like to know more about your course. Please send
me free detaiis—plus your big, 76-page pook that tells
about all your courses.

POSTCODE

HOME OF BRIT!SH INSTITUTE OF ENGINEERING TECHNOLOGY
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FREE Brochure

onNew KITS

Whether professional,
student, teacher or amateur,
the field of electronics can open
up a new world for you.
Send 15p to cover postage

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

The following 1s a selection of some of the more popular kits -

Mullard CCTV Camera

PE CCTV Camera

PE Rondo Quadraphonic Four Channel Sound

(Designer Approved )

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 order

CROFTON ELECTRONICS LTD

Dept 'E 124 Colne Road. Twickenham.Middx Q1 898 1569

b2 2 o0 o b o o o

50 ASSORTED TRANSISTOR ELECTROLYTICS, §7p.

200 ASSORTED DISC CERAMICS, 57p.

60 ASSORTED WIRE WOUND RESISTORS. 1 to 10w, §7p.

COMPRESSION TRIMMERS. 10pF, 30pF, 50pF, 1,000pF. AN 6p each.

6 TUNING VARACTOR DIODES. Untested with data, 35p.

18 VOLT 1A MAINS TRANSFORMER. 240V input, 85p,

TAPE RECORDER MECHANICAL COUNTERS, 20p.

6 FETs like 2N3819 for £1.

DISC CERAMICS. 0-01uF 50VW, 0-02uF 50VW, 0-05uF 50VW, 0-1uF 30VW.
All 18p doz.

MINIATURE ELECTROLYTICS. 1,000uF 40VW. 14in x in. 3 for 35p.

600MHz NPN TRANSISTORS TYPE BF224, 6 for 57p.

35 ASSORTED PRE-SETS, 57p, 25 ASSORTED I.F. TRANSFORMERS, 44p.
200 ASSORTED TUBULAR CERAMICS, 57p.

HIGH SPEED DIODES TYPE BA158. 600 PIV 400mA. 10 for 45p.

6 NPN PHOTO TRANSISTORS for 50p. BF180 or BF181, 5 for £1. D

UHF TRANSISTORISED TV TUNERS. Brand new, £1-10.

50 ASSORTED POTENTIOMETERS, £1.

SIGNECTICS DTL JK FLIP-FLOP IC. Type LU320A, 5 for §7p.

7 JAPANESE AND CONTINENTAL TYPE RADIO VOLUME CONTROLS, £1.
HUNTS 32uF 500VW. Size 3in x lin, 25p each. 5 for £1.

FERRANTI ZTX108, 6 for 57p. MULLARD BC148, 6 for 57p.

BF332 RF AMPLIFIER NPN TRANSISTORS. 8 for §7p.

TUBULAR TRIMMERS. Mullard 1 to 4pF or Erle 1 to 12pF. Both Sp each.

FM ICs ltke TAAS70. Untested with data, 5 for §7p. o
SUB-MINIATURE TRANSISTORS. OCS57, Sp; OCS8, 10p; OCSS, 8p; OC80, 10p.
TRANSISTOR IF TRANSFORMERS. 6MHz, 6p; 10-7MHz, 11p; 470MHz, 11p,
25 METAL TRANSISTORS LIKE BC107-8-8. Untested for §7p.

250pF SOLID DILECTRIC TUNING CAPACITORS. Minlature, 33p.

SINGLE PHONO SOCKETS. 8 for 50p.

500yd reel of 14 strand 0-0048 PVC CABLE, £3.

MULLARD LOCKFIT TRANSISTORS. BC147, BC148, BC149, BF194, BF 185,
BF196, BF197, BF332. Al 6 for §7p.

PLASTIC POWER TRANSISTORS. 30W NPN, 22p, PNP, 25p or 38p pair.

Please add 15p for post and packing on orders under £1-50.

J. BIRKETT

RADIO COMPONENT SUPPLIERS

25 The Strait, Lincoln, LN2 1JF
Tel: 20767
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ENTERTAINMENTS LTD.

and excellent reliability has proved exceptionally popular all round.

*
*

New 90°C overtemperature cutout {electronic not mechanical).
New integral output capacitor,
operation.

Short circuit load line type protection with twin summing amplifiers.
Inherently open circuit proof.

Input sensitivity — 10dBm (240mV into 100k) ie suitable for most mixe!
Response 20Hz-40kHz = 1dB.

Typical distortion 0-4% (Noise —80dB).

Compact: 15¢cm x 8cm x 3cm.

Suitable for all public address, discotheque, and group applications.
Fused supply terminal.

Single suppty fine (split supply not reguired}.

* % *

*
*
*
*
*

7.9 .40 1\ N SUSTETI 7000

professional standards - realistic prices

NEW POWER AMPLIFIERS FROM 30 TO 120 WATTS R.M.S.

From Saxon Entertainments come three brilliant new power modules each employing the same
circuitry, using 10 transistors, three diodes and one zener diode with electronic over temperature
cutout as well as normal thermal protection, load line short circuit and incorrect load protection,
integrally mounted output capacitor. Fused supply and output terminals. May be solder or screw
connected. The input impedance is high enough to accept ali types of mixers having an output
of 250mV. Since its recent introduction, the SA. 1208 with its output of 120 watts R.M.S. into 801

New features—new performance standards

no external components required for normal

rs.

SA.608

50 w.r.m.s. into 801
30 w.r.m.s. into 150
Texas 15 A output
transistors.

SYSTEM 7000 DISCOTHEQUE CONTROL UNIT

.

555806

34

 SP-- -3 St

q’eee\gg

% Mono or stereo.

% 2 Deck and one tape inputs, Indlvi-
dually controlled, pius L/R deck fader
(inetfective at centrai).

Wide range bass and treble controls
plus separate MIC volume bass and
treble controls. Overall master control.

* Complete,

tions by plug/socket, etc
*
. " > 1dB

signed.

* Continuously variable autofade depth

snd threshold. P Mono £28 - 50
* Five position monitoring switch with

two mute positions—ample head- Stereo £4500

phone power.

IN MODULAR FORM Send for tull descriptive

cased with all termina-
Noise -80dB. Response 20Hz-50kHz

Stainless steel escutcheon, boldly de-

loallet.

Assembled on P.C.B. Similar characteristics to above. Ideal for constructors.

Mono £18 i 50 Stereo £27 ¢ 50

LEAFLET ON
REQUEST £11-50

SA.1208 SA.308

120 watts RMS 30 tts RMS

into 80 £16-00 into 807 £9-00

NEW POWER SUPPLY UNITS

% One piece, ready to wire assembly with integral glassfibre pcb. * Grain

orlented laminated transformers for compactness. % Facilities for
preamp supply. % Fully fused. % Size of all models 10 x 8 x 13cm.
PM1201 95 volts for one SA1208 £11-00
PM1202 95 volts for two SA1208 £14-00
PM601 65 volts for one or two SA608 £9-00
PM301 45 volts for one or two SA308 £7-50
MINOTAUR

AMPLIFIER

100w r.m.s. into 80},

* Two mixed inputs.
range bass and
controls.

May be operated as a slave amplifier
Extremety compact (27cm X 16ecm x 10cm).
Fully protected aghinst all incorrect loads

wide
treble

* % %

SYSTEM 7000 MODULAR MIXING—UP TO
20 CHANNELS 9 {

Complete versions of the IM7001 and IM7200

modules ensble you to assemble a professional

quality versatlle mixer to your requirements.

Mono and stereo imputs may be combined. l
Up to 20 channeis may be used. |
Each Input module has own monltor switch. ""
Stainless steel pane! on 15cm x 5¢cm matrix
(approx.). l
Input squalisation for all types of signal |
inc. magnetic cartridge.
Headphone monitoring on mixer module. b'!

Stereo Input Module

*

*
*
*
*
*

G{'.

Can be matched to most amplifiers including
&ll SAXON units.

.

£8-50
£8-50
Power Supply Unit for up to 20 Modules £7 - 50

Mono Input Module

Mono Mixer Module Stereo Mixer Module

e IEL

WSIH“

.

£12-00
£12-00

and short circuits

£47-50
SYSTEM 7000 LIGHTING CONTROL UNIT

*

1000 watts per channel. Sound light and
SEQUENTIAL and OVERRIDE.
Individual control of bass middle and
treble.

Master control for easy adjustment.
Piug/socket terminations throughout.
Slider control for function, allows sound/
light, sequencing or combination of both.
Stainless steel front panel to match disco
control unit.

Electronic override eliminates clicks.

y £35-00
" SAXON SUPERFECT LIGHT UNIT

THE MODULAR VERSION OF SYSTEM 7000 LIGHT CONTROL UNIT
Sequential display with variable speed. Continuously vari-
able function displag with no signal. Carries 1,000 watts per
channel. Separate bass, middie. treble and master audio

controls, etc £19 75

SAXON SOUNDLITE

GUARANTEE | Terms of business

Saxon Entertain-
' modules and

o are guaranteed for
twelve months from date
of purchase.

Barclaycard.

Shop hours— Monday to Saturday 9 a.m. to 5 p.m.
Prices subject to alteration without notice.

Phone orders to 01-684 6385 for C.0.D. payment or by Access or

Ordering by post. make cheques, postal orders payable to Saxon
Entertainments Ltd., crossed, or send Access or Barclaycard No.

Qur outstandingly successful 3,000 watt unit in
modular form.

| TRADE ENQUIRIES ONLY TO:
NORMAN ROSE ELECTRICAL LTD.

Phone—London: 01-837 9111, Manchester: 061-273 1498. Birming-
ham: 021-236 4710; Bradford: 0274 24008.

£13-50

Practical Electronics

PRICES INCLUDE CARR. & PACKING, BUT V.A.T. AT 8% MUST BE ADDED TO VALUE

SAXON ENTERTAINMENTS LTD. *

February 1976

E OF ALL ORDERS. " S.A.E. WITH ALL ENQUIRIES

Whitehorse Road, W. Croydon, Surrey CR0 2HS
Telephone: Sales 01 684 0098; Service 01-684 6385
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[} SEMICONDUCTORS
P.0. BOX 6, WARE, HERTS.
POSTAGE AND  Add 25p unless otherwise shown.

PACKING Add extra alrmall. Minimum £1

N\~

The 450 Tuner provides instant program selection at the touch of a
button ensuring accurate tuning of 4 pre-selected stations, any ot
which may be altered as often as you choose, by sirr!ply changing the
settings of the pre-set controls. N

Used with your existing audio equipment or with the BI-KITS
STEREO 30 or the MKE0 Kit, etc. Alternatively the PS12 can be used it no
suitable supply is available, together with the Transtormer T461.

The S450 Is supplied tully built, tested and aligned. The unit is easily
installed using the simple instructions suppiied?

ALg:
60

25
WATTS
(RMS)

® Max Heat Sink temp. 90°C. ® Frequency response 20Hz to 100kHz.
@ Distortion better than 0-1 at 1kHz. @ Supply voltage 15-50V. @ Thermal
dback. ® t design Improvements. @ Load: 3, 4, 5 or 16 ohmas.

Signal to noise ratio 80dB. ® Overall size o”‘y

83mm, 105mm, 13mm.
£ 3- 95

% Especially designed to a strict specification.

Only the tinest components have been used
and the iatest solid-state circuitry incorporated
in this powertul little amphtier which should
satisfy the most critical A.F_ enthusiast

wge

Stabilised Power Supply Type SPM80
SPMB80 is especially designed to power two of the AL60 Amplitiers, up
to 15W (r.m.s.) per channel simultaneously. With the addition of the
mains transformer BMTB80, the unit will provide outputs of up to 1-5A
at 35V. Size 63mm x 105mm x 30mm. Incorporating short circuit

protection.
£ 3. 0 n

Input voltage 33-40V a.c.

Output voltage 33V d.c. nominal

Output current 10mA-1-5A

Overload current 1-7A approx.
Dimenalons 105mm x 83mm x J0mm
Transtormer BMT80 £2-60 plus 62p postage

94

NEW? o sautron
*. STEREO FM TUNER

Fitted with Phase Lock=loop

* FET Input Stage Typical Speclfication:

* VARI-CAP diode tuning Sensibliity 3uV

* Switched AFC Stereo separation 30dB

* Multl turn pre-sets Supply required 20-30v at

* LED Stereo Indicator 90mA max.
PRE-AMPLIFIER PA 100

.’f!:.i'faj:“
XL

STERE030 &

Frequency Res nse +
sensitivity of In::rl: D BRI

1. Tspe input 100mV into 100% ohms

2. Radlo tuner 100myV into 100k ohms
& (’) mlﬂ:!lllc P”U ImV Into 50k ohmge

-U. Input equalises to R1AA cu;

1d8 from 20H2-20kHz. Supplr—g.-;;ah:’;

A top quality stereo pre-amplitier and 20mA
tone control unit. The six push-button
selector switch provides a choice of
nputs  together with two reaily
effective filters for high and low
trequencies, plus tape output.

MK80  AUDIO

Dimensions—299mm x 89mm x 35mm

1 kit of parts to include on/off switch, neon
instruction b’(;s’kslol gg:gzgna RICE So7 it

oklet. TE PRICE 3
Comprlslng: To.k veneered cabinet 5;{;’ 1?}5:“: 62p.posuge haeyaubio S
aluminium chassis, hestsink and front pane! bracket plus by
sockets. etc. KIT PRICE £9-20 plus 62p postage.

COMPLETE
AUDI0O

CHASSIS

7+ 7 WATTS A.M.S.

The Stereo 30 comprises a complete ster, i
supply. Thl_s. with only the addipt'ion of netzagso‘:mg:'gf'évp:wer 3l ers and e
Qquality audio unit suitabie for use with a wide r. e Eoducela on
pick-up, stereo tuner, stereo
really first class resuits, this it i
knobs. mains switch, fuse
enaplmg it to be installed iIn a record
cabinet avaliable, Ideal for the begin
advanced Constructor whe requires Hi-Fi per-
formance with 4 minimum  of instaliation
difticulty (can be installed in 30 mins),

ner or the

TRANSFORMER £2-45 pius 62p p. &
TEAK CASE €365 plus 62p P & B P
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P.0. BOX 6
I-PAI( WARE, HERTS.
SEMICONDUCTORS

POSTAGE & PACKING
Please add 25p Overseas
Add extra for airmall
Minimum order 75p

PRICES-IT’S CRIMINAL
74 SERIES TTL IC’s TRANSISTORS (aom

TYPE QUANTITY TYPE QUANTITY TYPE QUANTITY
100 1 100

¢ P 1 AC128 10p  BF194 9  2N2926Y 8p TYPE PRICE
y y ¥ X " y OA10 15p
7400  0:-08 0-07 7448 0:70 0-!153 74122 0-42 0-40 AC153K  18p  BF195 9 2N3053 s H4
7401 0-12 0-09 7450 0-12 0- 74123 0-58 0-50 AC176K 20 BF196 11p IN055 a0
7402 0-10 0-09 7451 0-12 0-10 74141  0:62 0-60 Ag153/ P RTT 1p Mot sl’ (ojﬁg?—OAm g:
7403 0-12 0-09 7453  0-12 0-10 74145 0-70 0-65 [ At
7404 0-10 0-09 7454 312 0~1g 74150 1:30 1:25 176K MP 38p  BF257 22p  2N3703 8p e @
7405 0-10 0-09 7460 2 01 74151 065 0-60 AC187K 20 BF258 26p IN3704 ]
7406 0-28 0-25 7470 0-26 0-24 74153 0-65 0-60 Ag188K ‘SP Broce o e 89 OABZR%G "
7407 0-28 0-25 7472 0-22 0-20 74154 1-30 125 P P NGt o
7408  0-14 0-10 7473 026 0-22 74155 0-65 0-60 AC187K/ BFX29 18p  2N3706 TINA P
7409 0-14 0-10 7474 0-27 0-23 74156 0:65 0-60 188K MP 38 BFX84 15 IN3707 7
7410 0.08 0-07 7475 0-44 0-40 74157  0-90 0-80 ca? Ql’ i 20: aneror 79 :mgg; 3:
7411 0-20 0-18 7476 0-28 0-25 74160 0-95 0-85 e]074 p p L A
7412 0-20 .0-18 7480 g~4g Mg 74161 0-95 0-85 BC107 6p  BFX86 16p  2N3709 i) o
7413 0-26 0-25 7481 95 0-9 74162 0-95 0-85 108 6 BFYS50 15p INIT10 7
7416 0-28 0-25 7482 0-72 0-62 74163 0-95 0-85 :g 0 SP i B 79 m:ggg g:
7417 0-27 0-24 7483 0-80 0-68 74164 1:20 1-10 108 p p b 4
7420 0-10 0-09 7484 0-85 8'82 74165 1.20 110 BC118 8p  BFYS2 15p :
7422 0-25 0-23 7485 1-20 0-9 74166 1-20 1-10 154 20 BFYS53 14p
7423 0.26 0.4 7486 0-30 025 74174 1.00 0,90  BC'° w el S.C.R.'s
7425 0-26 0-24 7489 2-70 2-50 74175 0-95 0-85 BC147 P P 1A/50V
7426 0-26 0-24 7490 0-38 0-32 74176 1-00 0-95 BC148 8p  2N697 11p FET 705 15p
7427 0-26 0-24 7491 0-60 0-50 74177 1-00 0-95 BC149 10p INT06 6p L.l. 1A/400V 2
7428 0-36 0-34 7492 0-43 0-35 74180 1-00 0-95 ‘ INTOSA 7 P T 1 Tos [
7430 012 0-10 7493 0-38 0-35 74181 200 1-80 BC157 2p P P S5A/50V
7432 0-25 0-22 7494 0-45 0-40 74182 1.00 0-90  BC158 10p  2N708 7 n3903 op TO%% 25p
7433 0-35 0-32 7465 0-58 0.50 74184 1-50 1-40 BC159 10p IN1613 15p e o SNg)ee r
7437 0-25 0-22 7496 0-68 0-63 74190 1-40 1-30 e o p T p
7438 0-25 0-22 74100 100 0-90 74181  1-40 1-30 BC169C /] P 9N3905 9p
7440 0-12 0-10 7418; 8'38 ggg 74192 1-10 1-00  BCi70 Sp 2N1893  18p oy aone 9 VOLTAGE
7441 0-64 0-58 74 3 o 74183 1-10 1-00 5 IN2217 15p
7442 0-60 0-52 74107 0-30 0.25 74194 1-00 0-95 BC”; SP DNV e aNess e REGS.
7443 0-95 0-90 74110 0-50 0-45 74195 0-75 0-70 BC17. P P oN4059 8p | L129
7444 0-95 0-90 74111 0-80 0-75 74196  1:00 0-95  BC182 IN2218A 1P L,y 4060 o (UA7805) 85p
7445 0-75 0-55 74118 0-90 0.82 74197  1-00 0-95 LakK 10p 2N2219 D oneoet . 130
7446 0-95 0-85 74119 130 1-20 74198 1.90 1-80 ] A T T N [ (UA7812) 85p
7447 0-68 0:65 741217 0-26 0-25 74199 1-80 1-70 BC18 10p p IN4062 9p 131
Devices may be mixed to qualify for quantity price. (TTL 74 series ~ BC184 12p  2N2221 p g2 op (UA7815) 85p
only) data is available for the above series of 1.C.’s in booklet form. BC212 2N2221A  15p ——
Price 35p. Lak 10p 2N2222  14p L.E.D.
|c Soc K ETS BC213 10p  2N222A  15p Tnﬁo\%ﬂ
BC214 12p  2N2369  12p UNI RED
BPS8 9p BPSi4 10p BPS16 11p Bt e 2Nz6A 12p

gcizr 1zp oN2s04  12p | JUNCTION

BC328 12p 2N2904A  13p

LlNEAR IC BC337  11p  2N2%05  13p | YT48

1p |TIS4_ 200

741P 8 PIN D.1.L. 20p s e 2o LS T

BF115  10p
BF167  10p  2N2906A 12p  ZTX500  8p
TIM ERS BF173  10p  2N2907  11p  ZTX107  5p
BF198  12p  2N2907A 13p  ZTX108  5p

42p DUAL NE558B 85p Brigs  12p  2N2926G  9p  ZTX108  Sp

S
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iINIT

- JUKE Boxss
-HOME PUAS

TWIN

(less lamps)

edready foruse
V(;’c;:nplete withthree
watt coloured lam‘:vY

00 dent
that flash lndepena S

SoundtoLight .,
MASTER UN?

(less lamp)

INCLUDING CHANNEL
OUTPUT PLYGS Anp

Connects to your A#gonT S vy T Socker.

loudspeaker or loud \ ~
speaker socket. B.C.

Theunit can be Fltt!ng ’
connectedto

£' 95540«

your existing
spotlight fittings
Of 10 our type A or B fittings. asace

end 20p for illustrated leaflet &

ALBEN :
ENGINEERING CO.LTD,

price hst.

BANK

LENGTH

&,§ .‘ 144 inches ULV:T

TYPE A

-

DEPT. PE, THE CRESCENT.
WORSTHORNE,BURNLEY.
" LANCS. Tel-Burnley 20940

TWIN BANK 12 LiGHT
Y PY T UNIT

LIGHT

Fitting

{less lamps)

Flttmg£'5 sn ’ Fitting £]£7wg—u~
TYPE B 3 BANKUNIT

(Less Lamps)

Flttmg£6 sn\ Fitting % £7 26

ALL PRICESINCLUDE V.AT. and POST & PACKING
{These vrices apply to the United Kingdom oaly}

100 WATT SPOT LAMPS
RED,YELLOW.GREEN
BLUE,

CLEAR

3 lamps

E] 18 each|£3-54
B.C. or E.S. Fitting

SPECIAL OFFER

ZN1034E NEW FERRANT! PRECISION TIMER |.C., £2-80, Data 10p
R. M. Marstons Book ‘110 Operational Amplifier Projects ', PLUS
FREE 7471 1.C. £1-80. Only a few left

ZN414 Radio |.C. £1-10. Ferranti Applications Booklet for ZN414 25p.
ZN424E Gated Linear Amplifier [.C. £1-20, Data 10p, which includes
excellent magnetic cartridge preamplifier circuit.

ZMX141 Photo Transistor 60p. New Ferranti Booklet for opto-
devices 25p.

Engineers, Students and Amateurs! New Ferranti E-Line Transistor
83 Page Application Report 50p.

RADNAGE RADIO & ELECTRONICS

2 Bottom Road, Radnage
High Wycombe, Bucks.

Prices inclusive—Add 20p post and packing U.K.. 60p exports
Mali Order Only

TIDY TRAY TOOL BOX

L . Detachable tool box lid, hardboard line,
F ! doubles as a portable working surface.
e i 18 transparent standard size A
component drawers.
Extension plug and socket for Soldering
| iron or small portable tools.
L Substantial steel construction, finished
in blue hammer enamel.
Overall size: 18in high x 164in deep x

———— 7in wide.
Price: £8-78 including VAT
——— Postage and package: £1-25 extra.

WOOD-JEFFREYS LTD.

North Road, Kirkburton, Huddersfield HD8 ORJ
Telephone: Kirkburton 3323
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10% Off on orders over £10
15% Off on orders over £50
20% Off on orders over £100

-

| -

ORDER DIRE

FEBRUARY SPECIALS

CT FROM THE U.S. AND SAVE]

SHIPMENT MADE WITHIN 3 DAYS FROM RECEIPT OF ORDER VIA AIR MAIL — POSTAGE PAID

TTL
74154 £1-05
7400 £0-11 7451 £0-13 74155 75
7401 n 7453 13 74156 71
7402 1 7454 1w 74157 71 TTL LINEAR % PRICE SALE
7403 11 7460 11 74161 95 7441 35p 3207 Sv 74p MAN 2 Red alpha num 32”7 £1-36
7404 1B 7464 21 74163 90 7442 35p 3207 12v 74p MAN 5 Green 7 segment 270" 81
.
7408 13 7465 21 74168 1-10 7447 40p 320T 15v 74p MAN 8 Yellow_ 7 segment 270" !:1
7406 2 7472 22 74165 1-25 7448 40p 3900 25p MCT2 Op.lo-lso transistor ‘69
7407 2 7473 26 74166 1-15 74141 40p  380-8 50p 5739 9 dig 4 func (btry sur) 1-
7408 14 7474 26 74173 95 Q] “p 550 40p
7409 14 7475 41 74175 95 MEMORIES
7410 n 7476 26 74176 95 7489 (82525) 64 bit RAM TTL £1-25
7411 16 7483 70 74177 85 7001 CLOCK CHIP 82523 Programmable ROM 2-00
h data 8rz
7413 29 7485 80 74180 80 £4-00 F93410 256 bit RAM 1-50
7416 22 7486 24 74181 2-50
7417 n 1-50 0
OB Mmoo nm e DVM CHIP 4% DIGIT 8038 FUNCTION GENERATOR
7422 2 7491 71 74185 1-30 MM 5330 — P channel device provides all fogic for 4% digit Voltage controlled oscillator sine, square, triangular
7423 2 7192 44 7419 95 volt meter. 16 pin DIP withdata .. .. ... ... .. £8-00 output 16 pin DP with data £2-50
7425 22 7493 44 74191 95
7426 23 7494 49 74192 96
7427 22 7495 49 74193 85 Data included with order on request.
7430 12 749 55 74194 9; Add 20p ea. if item is priced below 50p
7432 22 74100 1-00 74195 7 ea. Add 40p ea. if item is not ordered.
7y 25 7405 60 7419% 100 PULTRON V.I.P. QUARTZ REGULATED
7438 21 74107 27 74197 75
7440 " 74121 28 74198 1-70 LED WATCH
744 60 74122 50 74199 1-70
7442 55 74123 55 74200 3-90
7443 55 74125 50 MEN’s 5 function — hours, minutes, month, LIHEAR CIRCUITS
7444 60 74126 50 day and seconds.
7445 75 74141 68 Latest slim-line design (prox. %"’ thick) 300 Pos V Reg (super 723) TO-5 43
7446 85 74145 75 Four year.calendar — requires setting only 301 Hi Peri Op Amp mDIP TO-5 8
7447 73 74150 75 on February 29th 02 Volt follower TO-S 4
7548 80 74151 60 @ : . I det R 34 Neg V Reg TO-5 )
% B o o ne year warranty against all defects in 305 Pos V Reg TO-S 52
material and workmanship. w07 Op AMP {super 741) mDIP TO-5 38
Built-i t f A 4 4 308 Mciro Pwr Op Amp mDIP TO-S 60
LOw POWER TTL uilt ul\ phototransistor adjusts intensity of 09K| | SVITA rorlait: TO &
display. ) . 310V Follower Op Amp mDIP I
74000 £6-16 74151 £0-16  7SL90 £0-93 Gold tone — with adjustable mesh strap. 311 Hiperf vV Comp mDIP TO-5 58
7302 16 7455 18 7493 80 319 Hi Speed Dual Comp DIP 7
7a05 16 7H7U 18 a9 89 320 Neg Reg 5.2 12, T0-3 74
7H04 B 7HIZ 27 Fhes 89 322 Precision Timer DIP 60
7306 e 7473 38 7498 1S3 324 Quad Op Amp DIP 1-07
74000 16 7374 38 74lied 153 £4 9 - 5 o 339 Quad Comparalor DIP 92
74120 16 7478 44 7alies 153 ] 30K Pos V reg (SV. 6V, BY, 12V,
7430 16 7TH8S 85 + £1-50 Sh'Png 15V, 18Y, 24V) TO-1 120
7042 89 7dBe M f 340T  Pos v reg (5V. 6V, BY, 12V,
Usual Discount 15V, 18V, 24V) TO-220 1-07
Applies Y2 AF-iF Strip detector DIP “
MIGH SPEED TTL B e 3
74HOO €0-16  74H21 £0-16  74HSS £0-20 380 2w Audio Amp DiP a1
74401 16 74H2Z 1B 74HBO 21 380-8 6w Audio Amp mDIP 6
74104 16 74H30 18 74He! 21 381 Lo Noise Dual preamp DIP %8
74HOB 16 74H40 16 74Hb2 20 LED's 382 Lo Noise Dual preamp DIP %8
: 4
;:::': :: ;:::;‘1’ :: ZiM 7332 MV10B  Red TO 18 014 ::'; ::;:,V,:;’IPD'P R
S H 0 PAVSORAL 3llcad # MEMORIES 55%A  Dual 555 Timer DIP 89
74H2 CRERZNS) MV5020  jumbo Vis. Red
DS “ 560 ::ase lo(:e: toop DI: :-z:
8000 SERIES humbo Vi Red JE T e Ll B RS oros 1m0
ear Dome [ - ' 3
8091 £0-33 8214 £0-93 BRI £0-38 MES Inira red difi. dome 18 2102-2 1024 bit slatic RAM 2-00 :‘7’ i““"'l‘;: c;“ "'[gl'r‘o‘5 :_ﬁ
8042 3 820 93 881z 60 MAN1  Red 7 seg. .270" 1-38 5260 1024 bit RAM 1-20 00 Ol AMPITOS or DIP 137
8095 76 8230  1-42 882 142 MANZ  Red alpha num 32" 272 5261 1024 bit RAM 1-20 A S x> it 5
811 49 520 71 88l 1-42 MAN3  Red 7 seg. 127" 5262 2048 hit RAM 25 71 Dusl Diiference Compar DIF a
8123 B8 8551 91 mn 142 straight pins 1 7489 64 bit ROM TTL 1-50 I i S e
8130 1-20 8552 137 8836 1 MANS  Red 7 seg. .190" 1-18 82523 Programmable ROM 2472 73 Dust Hi Peri Op Amp DIP 65
8200 1-42 8554 137 3880 73 MANS  Green 7 seg. .270" 1-62 79200 256 bit RAM lri-slate 350 741 Comp Op A,,.p",..m‘; 10-5 25
8210 192 8810 4 MAN6 6" high solid seg. 3-81 747 741 Dual Op Amp DIP or TO-5
::::; :*": 7 £ -17"270,_ N Z; 748 freq Adj 741 mDIP 2
S/ seR: 4 1304  FM Mulpn Stereo Demod DIP 65
9000 SERIES m:;s .g' Ihi!h s:qu e z;: o M:I:: S Demsaoir S5
0-i50 Iransisior
9002 €021 9309 £0-49 901 L0-54 A CALCULATOR & Lis3guoualiCome OplAtalrD .
931 63 92 45 %02 49 CLOCK CHIPS 1800° 1 Stereojmultipleter|DIP y
51 2IIC 4 func) iin 4=t e LH2111 Dual IM 211 V Comp DIP 107
3900 Quad Amplifies DIP n
MULTIPLE DISPLAYS 5002 ::r;ep;is::ﬂl e o e e A DI
NSN33 3 digit 12" red led 12 pin  §-90 8038  vollage contr. asc. DIP 320
CMOS Sty (L 5005 R2IDICLucI s s 8864 9 DIG Led Cath Drvr DIP 1-37
MMS725 8 DIG 4 funct chain & dec 110 k 2
74C00 £0-21  73C74 £0-63  74C162£1-78 HP45082 5 digit .11 led magn. lens 1-80 MM3736 18 pin 6 DIG $ funcl 2.42 75150 Uual Line Driver DIP 1-10
74€02 36 74C76 93 74C163 1-78 7405 com. cath MMS738 8 DIG S funct K & mem 2-42 #5451 Dual Perepheral Driver mDIP 2y
74004 41 74C107 82 74Ci6d 192 HP5082 4 digit .11 LED magn. MMS739 9 DIG 4 funct (biry sur) 292 75452 Dual Peripheral Driver mDIP 2
74C08 41 73C1S1 1-59  74C173 1-59 7414 lens comm. cath. 170 MMS311 28 pin BED 6 dig mux 212 75453 (351) Dual Periph Driver mDIP 21
73C10 36 74C158 181 74C195 165 $P.425-09 9 digit .25" neon direct MM5312 24 pin 1 pps BCD 75491 Quad Seq Driver for LED DIP 0
74C20 36 74C157 1.0 BOCYS 82 interface with MOS/1SI, 4 dig mur 1-94 75492 Hex Digil driver DIP 5
74Cs2 1118 74C160 178 BOCYT 82 180 VDC. 7 seg. 98 MMS313 28 pin 1 pps 8CD
74C73 85 7iCie1 178 & dig mux 2.42
10004 £ 18 4013A £ 32 40254 £18 MR BTl o
MM 40 pin alarm 4 di 242
0014 18 40144 106 J027A 2 SHIFT REGISTERS 5316 pin alarm 4 dig
4002A 18 40154 .06 402874 70 4‘_
1006A % 0I6A 40 H036A 2 MM5013 1024 bit accum. dvnamic
40074 19 4017A 85 40354 90 mDIP . 1-20 Satisfaction guaranteed. Send bank cheque with order. tf international money order is
400BA  1-27  4020A 106 40424 1-05 ;‘::‘ng‘: m/:ézzl;"b‘_"““""‘ mDIP ";9 used, send receipt with order. The above prices do not include any taxes leviable by a
S009A 41 H0214 98 H04%A 42 i s ) 5 - -50.
A S a3 5 R 5 purchaser’s country of residence. Minimum order £2
0; 10664
b INTERNATIONAL ELECTRONICS UNLIMITED
oesn £ 31 073 w weza 2 DTL P.O. BOX 1708/ MONTEREY, CA. 93940 LSA
A2 ] 930 0 937 10 939 % i _
0714 19 40754 45284 i-14 912 094 10 %2 e PHONE (408) 659-3171
40724 25 40784 28 45854 1-49 936 10 946 10 %3 @YYy The sbove prices do not include any taxes leviable by & purchase
10814 19 country of residence
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I THVI(E] s s

ELIZABETHAN ‘ ,
STEREO TUNER AMPLIFIER | THE COMPACT'

This compact Tuner Amplifier gives you full medium wave and V. H.F. coverage A compact bookshelf speaker system giving ahigh electro
s accoustic efficiency for the low powered amplifier.
and FM stereo. With inputs for your turntable and tape recorder.

The professional finish can be obtained with the minimum
it has rotary tuming, Volume, Balance. Bass and Treble controls and push of tools, the infinite baffle type enclosures come ready
butten selection switches for

mitred and professionally finished, simply apply glue,

Phono/tape FM Stereo, FM fold up around baffle board, and fix together with
mono, Medium wave masking tape till glue dries. )
and A.F.C. has built-in The cabinet measures 12"x3”x5" deep approx finished in

g simulated teak, mcorporating a qguality 7°x4” elliptical
;ler;ohbeacon i"d gelcted speaker, power handling 4 watts, flux density 30.000
NI S gt: d maxwells, impedance 8-15 ohms nominal, voice coil dia £600
Technical Specifications 2” magnet size 22" approx. pair inclusive.P & P £1.70
15 transistors, 11
diodes, integrated circuit.

Power output 8 watts. Size of tuner ampiifier: EASY Tn BUIln SPEAKER KITs

4" x 10" x 15]" approx. Finished in selected rosewood ™ b fini R ol . b

e ) el (R e ) ese superb simulated teak-finished speaker kits have been specially designed by

maltchln 'l:on[[ruls] I 00 I }f&zgfpfg RT-VC for the cost-conscious hi-fi enthusiast who wants top quality speakers but
9 ¢ [3ig: doesn't want to spend the earth. Built to EMI's

e vl exacting specification. these new RT-VC speaker kits
BSR— DECKS WITH pllNTHs (350 type kit) incorporate 13" x 8" woofer, 3}

tweeter and matching crossover.

Easily put together with just a few basic tools.
MP60 TYPE quustrate). £16 - 00
Less Cartridge p&pfl15

Specification (each speaker): Impedance 8 ohms
Power handling 15 watts RMS (30 watts peak).
itiustrated). Auto. o
M e s, £12:00

Response 20—20,000 Hz. Size 20" x 11" x 93"
approx. Comparable built units {EM! LE3) sold else-
C123 not inustrated). avto.  £10-00
with stereo crystal cartridge p&ptlS0

where for over £45 pair.

£22.00 pair complete +¢s520,2p

Complete with crossover Components and circuit diagram

EM' 3 KIT System consists of a 13" x 87
50 approx. woofer with a 3" tweeter,
£725 £12008& crossover components and  circuit
: FELEUPEP giagram Frequency response: 20 Hz
Complete with crossover 1o 20 KHz. Power handling 15 watts
Components and circuit RMS into 8 ohms. (Peak 30 watts.)
diagram

All Pitnths finished in matching Teak venser

VISGIIIINI I\l STERED SYSTEM

System 1a. £69.0

The new 20+20 watt Stereo Amplmer incorporating the latest silicon transistor solid state circuitry,
the RT-VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak-
fimished cabinet, with anodised tascia to harmonise with any decor. Polished trim and knobs.

The VISCOUNT {V has a comprehensive range of controls — votume, bass, treble, batance, mono/stereo,
mode selector, and scratch filter.

Front panel socket for stereo headphones. And a host of sockets at the rear — for left and right
speakers, tape recorder, auxiliary, tuner, disc and microphone.

SPECIFICATION: 20 watts RMS per channel 40 watts peak Sunable 8-15 ohms speakers. Total
distortion « 10 watts better than 0.2%. Six switched inputs: 1. Magnetic PU. — 3 millivolts @
47 K ohms {RIAA): 2. Crystal/ceramic P.U. — 50 mitlivolts @ 50 K ohms (RIAA) 3, 4 6. Tape
Tuner/Aux. — 140 millivolts @ 50 K ohms {flat fi — 3 millivolts @
50 K ohms {Hat frequency response).

CONTROLS: Push button ON/OFF, stereo/mono. scratch filter. 6 position rotary selector. Individual
rotary controls for treble. bass, balance and volume. Headphone socket, tape out socket. Aux. mains
output. Frequency response: 25 Hz te 25 KHz @ fuil rated output, Signal to noise ratio: better than
—50 dB on ail inputs. Tone control range: Bass +15 dB 50 Hz: Treble +12 d8 « 10 KMz
Power requirements: 200-250V AC. mains @ 60 watts. Approx. size: 15" x 3" x 10"

MPG60 type deck with maguetic cartridge, de luxe plinth and cover

Two Duo Type |la matched speakers — Enciosure size approx. 193" x 10§ x 7§ in simulated
teak. Orive unit 137 x 8 with 3" tweeter. 15 watts handling. 30 watts peak.

Complete System with these speakers £69 00 1£6.50 p & p.

SYStem 2 f 8 5 00 PRICES: SYSTEM |a PRICES: SYSTEM 2

i} y

Viscaunt IV amplifier {As System 1a} Viscount IV B103 Viscount [V B103

MPG60 type deck {As System 1a) amplifier £27.50+£190p & p. amplitier £2750+£190p & p.
Two Dua Tvpe |1 matched speakers 2 Dup Type lia 2 Duo Type lil

— Enclosure size approx. 277 x 13" speakers £30.00+£6.50 p & p, speakers £46.00+£750 p& p. { |
x 114" Finished in teak simulate. MPBO type deck with Mag. cartridge MPBO type deck with Mag. cartridge
Qrive unlts 13" x 8’ bass driver, and de luxe plinth de luxe plinth

two 3" (approx.) tweeters. 20 watts and coves £22.00 ~£3.30p& p. and cover £2200+£3.30p&p
RMS, 8 ohms frequency range Total if purchased Total it purchased

20 Hz 10 18,000 Hz. separately:  £7950 separately:  £9550

Complete System with these Available complete for anly:- £ 69 00 Availabie complete for only £85,00 Scotland and the Orkneys P & P Surcharge
speakers £05()() ~£7.60p & p. £650p8 5. £7.600 80 Sysiem ta £1.75 smemvz £3.50 !
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RADIO KIT— THE

NOW BUILD YOUR OWN
PUSH BUTTON CAR RADID

PUSH BUTTON CAR

TOURIST TT”

Controls volume manual tuning and five push
buttons for station selection, illuminated tuning

scale covering full, medium and long wave bands.
Size chassis 7" wide 2" high

and 43" deep approx. £9.50£105p&p
Speaker including baffle and fixing stiip £2.00
+45p p & p. Car Aerial Recommended — fully
retractable £1.60+40p p & p.

The Tourist | Kit For the experienced constructor.
If you can solder on a printed circuit board you
can build this model. Same technical specification

as Tourist 1. Price £8.20+£1.05p & .

*DISCO AMPLIFIER

Easy 1o assemble construction kit comprising fully
completed and tested printed circuit board on
which no soldering is required. All connections are
simple push fit type making for easy assembly.

Fine tuning push button mechanism is fully built
and tested to mate with printed circuit board.

TECHNICAL SPECIFICATION: (1} Output
4 watts RMS output. For 12 volt operation on
negative or positive earth. (2) Integrated circuit
output stage, pre-built three stage IF Module.

ITY SOUND FOR
LESS THAN £24.00

tereo 21, easy to assemble audio system kit: No soldering
required
The unit is finished in white PV.C. and the acrylic top presents an
unusually interesting vaniation on the modern deck plinth.
! Includes — BSR 3 speed deck, automatic, manual facilities
J together with stereo cartridge.
Two speakers with cabinets.
Amplifier module. Ready built with control panel, speaker leads and
full, easy to follow assembly instructions.
Specifications — For the technically minded:
Input sensitivity 600mV. Bux. input sensitivity 120mV. Power
output 2.7 watts per channel. Qutput impedance 8--15 ohms. Stereo
headphone socket with automatic spesker cutout. Provision for
auxiliary inputs — radio, tape, etc.. and outputs for taping discs.
Overall Dimensions. Speakers approx 153" x 87 x 4" Complete deck
and cover in closed position approx. 155" % 12"x 6"

Complete only £23.20 +£3.0058p

Extras if required. Optional Diamond Styli £1.60.
Specially selected pair of stereo headphones with .individual level
controls and padded earpieces to give optimum performance £5.80.

DUAL

k

Reliant Mk IV Mono Amplifier, ideal for the small
disco or house parties. Output 20 watts RMS into
8 ohms {suitable for 15 ohms).

Inputs *4 electrically mixed inputs. *3 individual
mixing controls. " Separate bass and treble controls
common to all 4 inputs. *Mixer employing FET.
{Field Effect Transistors). *Selid State circuitry.
* Attractive styling.

INPUT SENSITIVITIES — Input — 1). Crystal mic.
guitar or moving coil mic, 2 and 10mV. (Selector
switch for desired sensitivity.) — Inputs — 2), 3}, 4}.
Medium output equipment — ceramic cartridge,
tuner, tape recorder, organs, etc. — ali 250mV
sensitivity. AC Mains, 240V operation. Size approx:

R £20.00 +£135p85.

ILD YOUR OWN STEREQ AMPLIFIER

e

For the man who wants to design his own stereo — here’s
your chance ta start, with Unisound — pre-amp, power
amplifier and control panel. No soldering — just simply
screw togethes. 4 watts pes channel into 8 ohms. Inputs:
120mV {for ceramic cartridge). The heart of Unisaund is
high efficiency I.C. monolithic pawer chips which ensure
very law distortion over the audia spectrum. 240V. AC anly.

Also available with 2 speakers (77x4%) £10 + £1.75 p 6 p. £8.99 1 €105 p & p.
Also available with the ‘Compact’ (see opposite page) easy build speaker kit £13.50+ £2p&p

Elegant self selector push button player
for use with your stereo system.
Compatible with Viscount 'Iv system,
Unisound module and the Stereo 21.
Technical specification Mains input,
240v, Output  sensitivity 125mV.

Yours for only

£1 620 +£1.70p & p.

INCORPORATES : Pre-Amp with full mixing facilities, including switched input
for mic with valume control. switched input for auxiliary with volume control,
bass and treble controls, volume control and blend control for tutables. Two
B.S.R. MP60 type single play professional series decks, fitted with crystalicartridges.

TECHNICAL SPECIFICATION: Console size —

Pre-amp — Output 200mv,  Unit Closed — 17} % 133" x 8§ {app.)
Auxiliary  inputs 200mV and  Unit Open —35}"x 13§ x4]" (app.}
750mV into 1 meg. Mic input — BmV  This disco console is ideally matched
into 100K 240 volt_ operation. for the Reliant IV and Disco 50 or any
Turntables capacity 7°. 10" or  gther quality amplifier.

The unit is lit ished in black PVC with
contrasting  simulated teak edging,
diamand spun control  knobs with
matching control panel.

12" records. Rumbie, wow and flutter
Rumble Better than —35dB. Wow
Better than 0.2%. Flutter Better than
0.06% {Gaumont kalee meter).

Finish — Satin black mainplate with
black turntable mat inlaid with
brushed aluminium trim. Tonearm and
controls  in black and  brushed

aluminium. £49.00 +£6.50 p & p.

T C

21D HIGH STREET, ACTON, LONDON W3 6NG
323 EDGWARE ROAD. LONDON W2

Personal Shoppers EDGWARE RD: 9 a.m.—5.30p.m. Half day Thurs
ACTON: 9.30a.m.—5p.m. Closed all day Wed.

Yours for only

All prices include VAT at current rates
Mait orders to Acton. Terms C.W.0. All enquiries

ped addressed lope. Goods not d hed
outside U.K.

Leaflets avallable for all ltems listed thus*
Send stamped addressed envelope. All ltems
subject to avallabllity. Prices correct at 1st Jan.
1976 and subject to change without notice.

@ Minimum order on ACCESS/BARCLAYCARD (11

DO NOT SEND CARD

Just write your order giving
your credit card number
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NAME

Brochure, without obligation to:

P.O. Box 156, Jersey, Channe! Islands.

Become a
radio amateur.

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

ADDRESS

L
i
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, pept. EB26 ]
i
i

Block caps please .

P.E.JOANNA

Electronic
Piano

ALL PARTS CAN BE
SUPPLIED

Keyboard, Keyswitch, P.C.B.s,

Hardware Semiconductors,
Resistors, Capacitors, Cabinets
Complete kits or easy stages

Constructed Pianos to order
Send S.A.E. for details

Clef Products

31 Mountfield Road, Bramhall
Stockport, Cheshire SK7 1LY
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FULLY GUARANTEED

Mait orderonly VAT extra p&p 20p
Bridge Electronics

PO Box No. 10 Fishponds Bristol BS16 2L X

Newest, neatest
system ever
devised for storing small
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots.
ID and 2D have space dividers. Build'up any
size cabinet for wall, bench or table top.

BUY AT DISCOUNT PRICES!
SINGLE UNITS (ID) (5ins x 2}ins
2%ins). £2 DOZEN.

DOUBLE UNITS (2D) (5ins X 44ins X

2lins). £3-50 DOZEN.

TREBLE (3D) £3-50 for 8.

DOUBLE TREBLE 2drawers, in oneouter

case (6D2), £4-90 for 8.

EXTRA LARGE SIZE (6D|) £4-50 for 8.
PLUS QUANTITY DISCOUNTS!

Orders over £20, less 5%,

Orders over £60, less 74%.

PACKING/POSTAGE/CARRIAGE: Add 50p
to allorders under £10. Orders £10 and over,
please add 109, carriage.

QUOTATIONS FOR LARGER QUANTITIES
Please add 8% V.A.T, to total ramittance

fum (Dept. PE2), 124 Crickiswood
———— s

Broadway, London, N.W.2.
Tei. 01450 4844
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I.L.P. (Electronics) Ltd

HEER SIMPLICITY!

Tuner ..
Gram __
Tape o

™S~

Half HY5
1

Tape 0.p BASS
Fuse
Half HY5 HY50
2 LS ﬂ
TREBLE
BALANCE
VOLUME
Stereo.Mono switch
T -V +V
—1
v

. PSU50 LN
v Lt

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HY5 8 a complete mono hybrid preamplifier. ideally
suited for both mono and stereo applications. Internaily
the device consists of two high quality amplitiers—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: Auxillary 3-100mV;
Input/impedance 47k(1 at tkHz. 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. Signai/Noise Ratio: 68db. Overioad Capa-
bllity: 40db on most sensitive input. Supply Voltage:
=16~25V

The HY50 is a complete solid state hybrid Hi-Fi amplifier
incorporating its own high conductivity heatsink her-
matically sealed in black epoxy resin. Only five connections
are provided, Input. output. power lines and earth.

TECHNICAL SPECIFICATION

Output Power: 25W RMS Into 801. Load Impedance:
4-160. Input Sensitivity: 0db (0-775V RAMS). Input
impedance: 47kfl. Distortlon: Less than 0-1% at 25W
typically 0-05%. Signal/Nolse Ratio: Better than 75db.
Frequency Response: 10H2-50kHz = 3db. Supply Voltage:
+25V. Size: 105 x 50 X 25mm

The PSU50 Incorporates a specially designed transformer

ang_can be used for aither mono or stereo systems

TECHNICAL SPECIFICATIONS
Output voltaga: = 25V. Input voltage: 210-240V. Size:L.70,
D.80, H.60mm

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd.

Crossland House,
Nackington, Canterbury,
Kent CT4 7AD.

5 Dane John, Canterbury,

. Kent
Tel. (0227) 83218

Please Supply ...

Total Purchase Price .
| Enclose Cheque (0 Postal O
Please debit my Access account O Barclaycard account O

Account number
Name and Address
Signature

rders 0O Money Order (J
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INVERTORS P.E. ORION STEREO ASTRO IGNITION

AMPLIFIER =

v '@ &
) 1 ‘@ © @ @,@,‘é‘@ @

-4 Vinis SO0 afere

240v-50Hz from your 12v car battery 20 + 20 Watts r.m.s. into 8 ohm load. Distor- ASTRO IGNITION SYSTEM
—£4- —£19:-10 . ; A
et 200 wart (139 —529.39  tion less than 0-01% 100Hz~10kHz. Frequency Complete kit of dpa"st f°’£9‘_h5':
1 WAL A 300 watt 242375 rognonse + 1dB 20 Hz to 20 kHz. Hum level prov?/rLTan: ‘ssf Ansystsm o
Alt above invertors are in kit form but may q q o incl. . Reaqdy builtwith on y wo
be purcvheased built up In metal case & ready  Virtually nil with vol. full on. connections to alter £12-50 incl.
for use. Price list sent on receipt of s.a.e. R
Prices include post & packing. . ' VAT. Thousands have duse: th(;s
P.W. AUTOMATIC EMERGENCY This is a power amplifier of superb quality System bcth home and abroad.
SUPPLY Consider these advantages mote

240v-50Hz-150 watt invertor with built in INCOrporating the very latest design features. power, faster acceleration, fuel

battery charger. In event of power failure f T o . t
svavitcl'?es ovgr automatically from battery Professional hi-fi enthusiasts have classed it economy, excellent cold starting,

charging to invertor_operation. Cct. a5 ag fantastic and real value for money. The smoother running, no contact

appeared In Dec. 72 P.W. Complete kit of X Breaker burning. Also beoauds of

parts (excludingmeter) £22-50 + £1-10p.&p.  CCT incorporates a low flux transformer and e s (e
i i e high energy rk,

FLUORESCENT LIGHT INVERTOR IT ( M

8 watt-12v-Fluorescent light, ;suitable for lnputs for disc. tape' tuner, etc. mixture can be made weaker giving

tents, caravans, houses, boats & secondary further economy and fewer i)

lighting for factories, hotels, stc . . . . X vt 1 X
;g“—a!naa?:'—:zao-»zs;; p. & p. Buit up— Complete kit of parts including slim line problems. Fitting time when built

£4 + 25p. i 5 inutes approx. Please state
213 Weli—£3:30 +30p p. & p. Built up— bookend case, silk screened front panel & Wh':mer positli)vpe or negative sarth
£4-50 + 30p i - )
TRANSFORMERS & COILS el L el YT & D>l Trade and export enquiries wel-
Both high volume & small order capacity comed.
Special Bifor. Miniature mains wranstormer  The bookend case, I.C.s & semiconductors, P.C. ASTRO ELECTRONICS
12-0-12v—6V.A.—385p plus 10p p. & p. board, Transformer, etc. may be purchased separ- Spring Bank Road, West Park
TRADE & EXPORT ENQUIRIES WELCOMED  ately it desired. Send S.A.E. for further information Chesterfield.

CJLLTD.P.0.BOX 34,CANTERBURY,CT11YT
ALL PRICES INCLUDE P&P AND V.AT. C kit inciudi slim case for § diglt alarm clock with bleep alarm,
snooze and automatic Intensity control, high brightness dispiay driving—with
AERIALS Telescopic, 15- STEREO HEADPHONES Superb optional touch switch controls and crysta! control/battery-back-up (both extra) using
! . . . K50253 and LED displays. Kit #iso Includes PCBs, active and pasgive components,
120 em £1.50 |stereo listening in comfort and ic nticke(. miniature cool transtormer, . flat cable. lov . malns plug
- i - and lead, perspex panel. and fuil instructions.
KEYNECTORS Rapid connect to privacy.30 ;5;’:2"‘,3';)2?3"2:'(8’2 With oASIH"JUJBO"FNDm Dlaplays £27-31, *
mains.Built-in piano switches, SEEREOHEADP! SEND LARGE S.A.E. FOR DETAILS AND PRICES OF THIS MONTH'S
neon & 13A fuse £3.55 | BOXES 3 way unit selects phones P.E. CAR/BOAT CLOCK/JOURNEY TIMER OR PHONE FOR
MULTIMETERS Vdc/ac-10,50,250, [only,speakers only or both £2,30 IMMEDIATE DESPATCH.
1,000.1dc-0.1A. R - 150k £4,95 |STEREO PRE-AMPLIFIERS 35#33 %:A;gss S.A.E. FOR DETAILS OF OUR MODULAR STOPWATCH SYSTEM
PRINTED CIRCUIT KITS Contain 3-30mV.RIAA . Out:200-800mV SEND LARGE S.A.E. FOR DETAILS OF ATTRACTIVE SIMPLE 4 DIGIT GREEN GLOCK
all items necessary to produce flat.20-20kHz . Supply :PP3 £7.30 50Hz CRYSTAL TIMEBASE kit for clocks Incl. advanced kit above £8-28.
printed circuits £3.99 | SPEAKERS Miniature, 75mm cmos Jos 804031 1-82 gmosz 7-33 CD4518  1-03 Olsplay Int
. i | RCA—Motonly CD4032  0-88 CD4083  0-90 CD4520  1.03 SN75481 0-81
SIGNAL INJECTORS Audio through |dia, 8 ohms £0.95 CD4000 ~ 0-17 CD4033  1-14 CDA086  0-58 CD4527 1.30 SN75492 1.02
video signals,ideal servicing SOLDERING IRONS (ANTEX) ggﬁ; :-:; gg:gg; ;':g gg:% ::5 CD4532 1-‘: ;::; ;:2:
amplifiers,radio and tv £4.25 [ 15W, 'C’ miniature irons, CD4006  0-97 CD4038  1-82 GD4069 0. 31;.
- ¢ " i R CD4007  0-17 CD4037 0-78 CD4070  ©- 2-37  Flat Cabl
TEST SWITCHES 5 miniature Sllde"on &" of! 3{3? bit £2.30 CD4008  0-75 GCodoas  o.as oned70 24 U 20;“:”;"00
push to test switches £1.00 |3/3211/8',3/16"bits-each £0.45 gmoos 0-48 CD4039 286 CD4072 O- 8:06 10M for 8-50
D40t 0-48 CDAD4C  0-88 CD4073  ©- 4-07 1OWAY1M 0-80
AUDIO LEADS CiElements £1.10 CD4G11  0-17 CD4041  0-69 CD4075 0. 121 10M for 480
SpdinplgtoSpdinplg. 1.5m £1.20 |25W,X25 irons. low leakage, gg:g:g glz gg:g:g 842: gg:g;g ;- MCM14552 8- 05
2pdinplgto 2p din skt.10m £1.45 |slide on & off 1/8" bit £2,30 | CD4014  0.83 CD4044  0.77 CD4078 0. Clock Chipa lptfnioclo(
e wq/gn " _ . CD4015  0-83 CD4045  1-15 CD4081  0- 2 -80 .
5 pin dinplugto 2 phonoplugs £1,20 | 3/32", 1/8",3/16", bits-each £0.47 GDS0IS 9:s8] cosoes | 13 SDjoar O x:‘S&‘S‘S ::‘ :& 2:
BIB HI-FI ACCESSORIES X25 Elements £1.15 gmon 0-83 204047 074 CD4085  0-59 AY51224 866 000 10-50
5 - . D4018 0:83 D4048 0-48 CD4086 0-59 AYS51202 4-78
Groov-Kleens /42 £1.95 [Soldering Kits,SK1,'C'iron, CD4019 048 CD4049  0-48 CDA0SS 127 mKe0eo0 5.00
}"Tepe Editing Kits /23 £1.50 |2 spare bits 3/32" & 5/32" heat Cowzo os: Cowso was Coioss 0'se B ockets
. .83 s X
Cassette Editing Kits /24 £1.65 |sink, solder,base,booklet  £3.85 Sou o7 Cows 77 SDU0% o MaNATAr Supporns
T3,High CD4023 -17 CD4 0.77 CD409%  0-86 b .
Cassette Head Cleaners /31 £0.65 Stalnds,s 3,High grade basg, CD24  0.64 COA054 095 COM09 150 mcarsns’ 2.67 28 PIN Q-30
Hi-Fi Stereo Test Cassette ~ £2.15 | spring, sponges,accomodation- 'gmozs 017 gomss 100 goasuz 098 MCMOS 2.77 0PN +30
X Da 1-42 CD40%6 08 CD4510  1-12
Cassette Wallets (hold 6)  £0.90 |spere bits v ) £1.10 CD4027 048 CD4057 20-35 CD4517  1-28 Displays Verocuses
CASSETTE HEAD DEMAGNETISER| SOLDER -in handy Bib gmggg ng: gg:ggg 1gv:; gmsu ;-sc 5LT-01 5.80 751410  2-84
- ) . 04 -9 . D4515  2:56 DL704E  0-85 7514110 3-04
Shapedpnlepiece-savestimefd,65 [dispenser £0.43 CD4030  0-48 CDA4061 18-43 CD4516 1-12 FND500 1.50 751412K  4.00
E“RPHONES‘ Stethoscope style, | TRY SOPARES‘ ) ADD VAT at 8% (higher rate does not apply to any of above). 15p P. & P. on orders
8 ohm dynamic £1.20 (10 tools in one-ideal-marking under £3 (despatch is by 1st Class Post). Price list and data sent FREE with an order,
i f or on request (an S.A.E. heipa). Officlal orders welcomed itten ok phoned).
Crystal earphone-lead&plug £0.65 |out Cabinets,Chassis, PCB's Univarsitios, Poiytachnics. Government. Companies. atc. Expart orders (ao VAT
INTERCOMS 2-station, ideal for £2.50 add 35p (Europe), £1 (overseas) for airmail P. & P.
the home-baby alarm,office,with WIRE STRIPPERS & CUTTERS
cable and staples £6.35 | Bib 8B, 8 guage selector, autormatic
MICROPHONES Dynamic,remote |opening,easy grip handles £0.85 l N E 53b ASTON STREET, OXFORD
start/stop,200 ohms, 100-10kHz | FOOT SWITCHES I TEL. 0865 43203
6mV output £2.15 [Push on/off.Anti skid £2.70
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SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS

RELAY

Col. (1) | 2 3 4
Coil ohms :
52 4-8 2¢/o 75p*

Col. (2) 58 5-9 écjo 85p
Working 185 8-12 &M 65p*
d.c. volts 230 9-18 2 c/fo HD | 85p*
Col. 3 430 15-24 4clo 85p*
Contacts 700 12-24 2cjo 65p*
Col. (4) 700 16-24 4 c/o 85p*
Price 1,250 18-36 2 clo | 65p*

2,500 | 31-43 2c/o HD | 65p*
HD = 2,500 | 36-45 | 6M 65p
Heavy duty 1Sk 85-110 6M 65p*

*Incl. Base. All pricesincl. P, & P.

OPEN TYPE RELAYS

6 VOLT D.C. | make contacts 35p. Post | 5p.
VOLT D.C. RELAY

c/o 5 amp conracts. 70 ohm coil. 75p. Post |5p.
2VOLT D.C. RELAY

c/o 5 amp contacts. 120 ohm coil. 75p. Post |5p.
VOLT A.C.2c/o 65p. 3 c/o 75p. Post I5p.
ENCLOSED TYPE RELAYS

24 VOLT D.C. 3 c/o 75p. Post 20p. Base |5p extra.
24 VOLT A.C. MIg. by ITT.3 h.d. c/o contacts.
55p. Post 20p. Base I5p.

5SS VOLT A.C. RELAY

3 h.d.c/ocontacts. Price 55p. Post 20p. Base I5p.
230 VOLT RELAY

3 h.d. c/o contacts. Price 75p. Post 20p. Ocral
plug in base |15p extra.

230/240 VOLT A.C. RELAY, Mfg. by Arrow 2 h.d.

15 amp c/o contacts. Amp connectors. Price £1.
Post 20p.

210/240 VOLT A.C. RELAY

3 c/o 5 amp contacts. Sealed. Mfg. ISKRA.
£1:25. Post 20p. Base |5p extra,

CLARE-ELLIOTT TYPE RP764| G8
24 Volt D.C. 2 ¢c/o.
70p post paid.

110V, 2c/o, 20 amp contacts. £1:25. Post 10p,
Many others from stock—phone for details.

LATCHING RELAY

Twin latching relay, "flip-flop’ 2 cfo
each relag. Mains contacts. {15V
A.C. or 50V D.C. operation. 240V
A.C.with2:5K resistor. 85p. Post 20p.

Miniature relay. 675 ohm coil.

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 watt (1 amp) £10.00
0-5 KVA (24 amp) (MAX) £11-50
| KVA (S amp) (MAX) £16-50
2 KVA (10 amp) (MAX) £30-00
3 KVA (15 amp) (MAX) £33-00
4 XVA (20 amp) (MAX) £60-00
37-5 amp (MAX) £102-50
CARRIAGE AND PACKING EXTRA

L.T. TRANSFORMERS

Volt at 10 amp.

7, 18 Volt at 10 amp.
, 24, 32 Volt at 12 amp. £9.90. Post £1-00
2 Volt at 20 amp. £9. Post £1-00
, 12, 24 Volt at 10 amp. £9.20. Post £1:00
"6,12,17,18,20 Voltat 20 amp. £10-40. Post £1:00

Other types to order at short notice—Phone your

enquiries.

STROBE! STROBE! STROBE!
Buiid a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.

HY-LYGHT STROBE MK ill

For use in large rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20f.p.s.
Light output greater than many (so called 4
Joule) strobes £15:40, Post 75p.

RANGE OF THREE OTHER STROBE
KITS FROM STOCK. FROM £6:30 to £22.
S.A.E. (Foolscap) for details.

£5-60. Post 70p.
£7.90. Post £1:00

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¢.

BLACK LIGHT FLUORESCENT U.V. TUBES

4ft 40 watt, £5°50 (callers only).
21t 20 watt, £4.25, Post 60p. (For use in
standard bi-pin. MINI. 12in 8 watt, £1:60.
Post 25p. 9in 6 watt, £1:30, Post 25p.
Complete ballast unit and holders for 9in and
{2in tube, £1.70, Post 30p. (%in and I2in
measures approx.)

C/O MICRO SWITCH
VERY SPECIAL OFFER. Mfg. b
C.E.M. 3 amp 250 volt. 10 amp IZE

volt. 50 for £3. Post 36p. 100 for £5.

Post 50p. 1,000 for £45. Post paid.

Bulk purchase means LOW! LOW! prices.
DOURLE POLE C/O or 2 make/2 break micro
switch, 10 amp 250v a.c. With detachable roller
assembly. 10 for £2:50. Post 50p (min. order |0).

230/250 VOLT A.C. SOLENOID
Approximately I¥lb pull. Size of feet 13~ &~
Price £1-00, Post 20p.

HEAVY DUTY TYPE. |0 Ib. (approx.) pull. £2°50.
Post 50p.

24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx. 251b
pull | inch travel, Two x approx. Ilb pull + inch

travel. x approx. 4oz. puil £ inch trave!. One
24 volt d.c., | heavy duty single make relay. Price
£2.50, Post£l. ABSOLUTE BARGAIN.

600 WATT DIMMER SWITCH

Easily fitted. Fully guaranteed by makers.
,@ Will control up to 600W of lighting
except fluorescent at mains voltage,
1 Complete with simple instructions.
€275, Post 25p.
1,000 watt model, £4. Post 25p.
2,000 watt model, £8. Post 40p.

CENTRIFUGAL BLOWER *
Mfg by Smiths Industries. 230/240V §
a.c. Miniature Model. Series S£/200.
Size 95mm  x
Aperture 38mm
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.
Mig. by Woods.
Extremely powerful. 220/250V a.c. 0-3A 2,700 r.p.m.
continuously rated. Capacitor start. Cast construc-
gon.(f\perture 66mm X 50mm, O/A 200mm. £12.
ost £1.

INSULATION TESTERS

Test to |.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 61b.
500V, 500 megohms, £30. Post 80p.
i,000V, 1,000 M1, £36. Post 80p.

NEW!

_{| SQUAD LIGHT

4 A new conception in
- tight control. Four
channels each capable
of handling 750 watés
of spot lights, flood lights or dozrens of small
mains lamps. Seven programs all speed
controlied plus flash modulation, effectively
giving |4 different displays. Makes sound-to-
light obsolete. Completely electrically and
mechanically noise free. Can be used on same
circuit as radio mikes or sensitive amplifiers.
A whole new range of lighting effects possible
with astounding results. Already in use in
London’s foremost theatres, night clubs and
discos. Conforms to all R.F.I. tests, including
Common Market regulations. Supplied in
tough, well designed case with embossed
front panel. Price only £60. Post 75p. S.A.E.
(Foolscap) for further details.

U.D.l. SINGLE CHANNEL
750 WATT MANUAL/AUTO DIMMER
750W Solid State Fader, with three functions.
Manual fade; Auto fade-up; Auto fade-down.
Automatic cycling up and down. Functions
selected with ‘three-position’ rocker switch.
Two ranges of cycling for ‘Flashing’ or ‘Slow
blending’. Ready built module 6° x 3” glass
fibre board incorporating 10 amp TRIAC.
Two or more modules for top quality colour
blending and flashing effects. PRICE £15.

22 20 2 2 0 20 o
2R 2 2 0 2 2l o b

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT

6” colour wheels, 33" cassettes.
for details.

S.A.E. (Foolscap)

VARIABLE YOLTAGE TRANSFORMERS
] REVERSIBLE MOTOR

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
21 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
UNLESS OTHERWISE STATED

—
Y

Al Mail Orders—Callers—Ample Parking
Dept. PE2, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560

Showroom open Mon.-Fri.

SERVICE
TRADING CO.
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General Electric, 230V a.c. 1,600
r.p.m. 0-25A. Complete with anti-
vibration mounting bracket and
capacitor. OfAsize | lOmm x 95mm.
Spindle %in. dia. 20mm long. Ex.
equipment tested, £3. Post 50p.

230/240 VOLT A,C. MINIATURE MOTOR.
20 R.P.M. Price ¢|. Post 20p.

BODINE TYPE N.C.l.
GEARED MOTOR

(Type §) 71 r.p.m. torque 10 1b.in,
Reversible 1/70th h.p. cvcle 0°38 ~

amp. (Type 2) 28 r.p.m. torque 20 =
{b. in Reversible |/80th h.p. 50 cycle 0:28 amp.
The above two precision made U.5.A. motors are
offered 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.

GEARED MOTOR

Type $D48 15 r.p.m. 801b, ins. Input 100/200 volt
A.C. Length incl. gearbox 270 mm. Height §35 mm.
Width 150 mm. Shaft drive 16 mm. Weight 85
Kilos. BRAND NEW. Price £10. Carr. £1.

Suitable transformer for use on 220/240 voit A.C.
£3'85. Post 50p.

ROTARY VACUUM AIR PUMP AND
COMPRESSOR T

Carbon vane, oiiless, 100/115V a.c.,
12h.p. motor, 50/60 cycle, 2875/3450
r.p.m., 20 in vacuum, comp. |25
ef.m., 10 ps.i. (approx. figures).
New unused surplus stock. Supplied
with electrical connection data. FRACTION OF
MAKERS' PRICE £12. Post £1:00. Suitable 110/240V,
150 watt auto transformer £3:50, Post 50p. (Both
items together Post £1-25).

PROGRAMME TIMERS
230/240V a.c. |5 r.p.m. Motors.
Fach cam operates a c/o micro
switch. l|deal for lighting effects,
animated displays, etc. Ex equipment

tested,
2 cam model. |15 r.p.m. £2:00 post 35p.
4 cam model. [5r.p.m. £2:50 post 40p.
8 cam model, 20 r.p.m. £4.-75 post 60p.

A.C. MAINS TIMER UNIT
Based on an electric ¢clock, with »

25 amp. single pole switch, AT
which can be preset for any 3 ]
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
timer isalsoincorporated. Ideal
for Tape Recorders, lights,
Electric Blankets, etc. Attractive satin copper finish.
Size 135mm x 130mm x 60mm. Price £2-25. Post
40p. (Total incl. VAT and Post £2:87).

TIME SWITCH

Post 75p or less trans-

‘Horstmann' Type V Mk. Il Time
switch. 200/250 volt A.C. Two on/two P
off every 24 hours, at any manually pre- v
set time. 30 amp contacts. 36 hour

spring reserve in case of power failure.
Day omitting device. Fitted in heavy
high impact case, with glass observa-
tion window. Built to highest Electricity
Board Spec. individually tested. Price
£7°75. Post SOp. (Total inc. VAT £8:91).

TRIAC
Raytheon Tag symmetrical Triac. Type TAG.
25&/500\/. 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 18p.

POWER RHEOSTATS 11!

Supersor Quality Precssion Made
NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously

rated.

25 WATT 10/25/50/100/150/250/500/11/1-5k ohm.
£1.70. Post 20p.

50 WATT _ 1/5/10/25/50/100/250/500/1k  ohm
£2:.10. Pos

t 25p.
100 WATT 1/5/10/25/50/100/250/500/1k/1-5k/2-5k
3-5k{5k ohm £3:30. ost 35p.

Black Silver, Skirted knob calibrated in Nos. 1-9
I4in. dia. brass bush. 'deal for above 22p each.

Personal cailers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H TJ)J)
Phone 01-437 0576
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TUAC

TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD
163 MITCHAM. RD-LONDON SW179PG 01:672 3137 9080

TUAC DISCOTHEQUE MIXER WITH AUTO FADE
19900 E 0

s [ ~ 3
A 4 e e 4 w s o ]
4 .
1§ Q " @ " @
. v M = »
vAOR OECKS TRESLE BABRE MASTER (218 VoL

— e = |

tor ROF
Man ] S A ’ S arx
4
= ® =g e o
Mic @ AUTO . y ] N 2l on m PHONES
3 1
Designed for the discerning D.J. of professional standard. Specification: Deck Inputs—50mV into 1MQ; Deck Tone £31 L] 50
Offering a vast variety of functions. Controls: Mic Vol: Controls—treble +20 - 10dB at 12kHz, Bass +22 — 15dB at
Tone, over-ride depth; auto/Manual Sw; Tape Vol; L & R 40Hz; Mic Input—200 ohms upwards, 2mV into 10kY; Mic PANEL SIZE
Deck Faders; Deck Volume; Treble and Bass; H. Phon Vol  Tone Control—Total Variation Treble 15dB, Total Variation 3
Selector; Master Vol On/Off Sw. Max output 1V RMS. Bass 10dB; Tape Input—30mV into 47k(; Power Require- 18 x 43’“'\.
ments—30-50 volts at 50mA. DEPTH 3in

* TUAC AMPLIFIER MODULES * POWER AND QUALITY %

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

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

TL60
TL100

5x5x3In
@ 60 watts R.M.S. con- 5 x5 x 3in
7 x 6} x 3in linuous sine wave @ 100 watts R.M.S.
ONIpy continuous sine
® 2 RCA. 110 watt wave output
£19 ’ 50 15 amp transistors ®2 RCA 150 watt

15 amp translstors
® ¢ RCA. 150 watt 15 amp output £12.5o £15.oo
transistors

. PS 125 + 45 volts for TP125 £12-25 Specitication on all power modules: All output power
@ Rugged layer wound driver transformer PS 100 = 43 voits for TL100 £11.25 u%ings +0-5d8B: Out:u! impodance 8-15 ohme. TH ar
® Short—Open—and Thermal overioad PS 60 + 38 volts for TL60 £10-00 fuli power 2% typically 1% Input sensitivity 60mV into

protection PS 30 + 25 volts for TL30 £5-90 JOkf?; Frequency response 20Hz-20kHz + 2dB; Hum and
@ Oniy 6 connections PSV 2 for supplying disco mixer  £4-75 noise better than - 70d8

)
STOCKISTS—CALLERS ONLY ,

Geo Mathews, 85/87 Hurst Street, Birmingham (Tel. 021-622 . TL30

1941) £
Arthur Sallis Ltd., 28 Gardner Street (Tel. Brighton 65806) : e NEW FROM TUAC TL30 D.C. COUPLED
Bristo} Disco Centre, .86 Stokes Croft (Tel. Bristoh41666) ¥ - POWER AMPLIFIER MODULE
Socodl, 9 The Friars (Tel. Canterbury 60948) - ST , v
Cookles, 132 West Street (Tel. Crowe 4739) , 2ya ® Qutput power 30 watts R.M.S. con-
Calbarrie Audio, 88 Wellington Stree! (Tel. Luton 411733) ¥ Jimas tinuous sine wave
A1 Music Centre, 88 Oxford Street, Manchester (Tel. 061-236. Output impedance 8-15 ohms

0340) T.H.D. at full power 0:5%
Damon Electronics. 99 Carrington Strest (Tel. Nottingham Signal to noise ratio ~85dB

53880) - Input sensitivity 60mV into 50k ohms
Electra Centre, 58 Lancaster Road (Tel. Preston 58488) Frequency response 25H2-50kHz
Mitchell Electronics, 64 Winchester Street (Tel. Sallsbury 8 transistors

23689) 4 diodes ) o
Only six connections £8 * 0

Mitchell Electronics for Southampton area 5 x 5 x 1}in
Send large stamped addressed envelope with ali'enquiries or send £1

(refundable against purchase) for fully illustrated-20 page catalogue.
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TUAC

MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION
EQUIPMENT
PERSONAL SHOPPERS MON TUES, THURS. FRI and SAT
9am-6pm. WEDSam ! pm

TUAC STEREO DISCO MIXER

v e ofo] T °T¢}[a ¢ ¢

Jle e &

| S P —

o) m ILgfj:;JL@;

= = St =

control on each channel. Volume, treble. and bass controls for each  gwitches. Switched visual cue indlcator.

INPUTS: Four identical stereo inputs with an . P.F.L.; Qutput 250mw Inlo 8 ohme. Rotary volume con(rol Monlloring
Two magnetic and two flat supplied as standard. ngh quality olldnr facility for all 4 via touch £ ’ 5 n
pair of sliders. Sensitivity mag.. 3mV (R.I.LA.A. comp.). Flat 50mV at

1kHz. Bass controls +18dB at B0Hz. Treble controls +18JB at 15kHz. "l Two HiL deck orvoft awitches. Mains

OUTPUT: Up to 3 volts (+120B) avaliable. Attenuated output for TUAC uminated orvof! switch. Auto fade llluminated orvoft switch. Mains Size: 25in long x
Power Modules. Rotsry master and balance controls. Band width  powered with Integral screen and back cover. Complete with full 8ln high x 5in deep
15Hz-25kHz +1dB instructions.

TWIN

60 . (t1:2:5t:w:a:tt:s::\'/z‘r;i?n) £98-00

(single pre-amp version) £65 -00

* (L;i’;\lgliee;r?g-amp version) £81- 00

£80 L 00 E‘:‘:’?&: p%:..?mﬁfﬁ.n’?ﬁz ?.'E'.: * Is.':-\:ienthZpSUt power 125 watts R.M.S. £70-00
controle. Variable wave form control. A ¥ Al Lo-Line Amplifiers are 254in long x 11}in 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—ALSMI

@ RCA BA Triacs

@ 1000W per channel
[ J

[ J

RCA BA Triacs
1000W per channel
Each channel fully
suppressed and
fused

® Master control to =y
operate from 1W to
100W

Fully suppressed and fused

Switched master contro! for

sound operation from W to

125W

Speed control for fixed rate

sequence from 8 per minute

to 50 per second

@ Full logic Integrated circuitry
with optical isolation for

@® Full wave control amplitier protection

@ 12 easy connections : :;l;:;v:oionr;:tol:m.
£15:50 single Channel Version 1500 Watts £7-25 patens appisa for  £22 - 00

ADD SEQUENCE CHASING AND DIMMING EFFECTS '

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

Speed Control 3 per Make cheques P.O.s payable to

min. to 10 per sec. TUAC.LTD (PE2)

Full logic integrated or quote Access Barclaycard No

circultry and post to TUAC LTD" (PE2)

Dimmer control to 163 Mitcham Road. London, SW17 9PG

each channel We accept phone orders aganst

§ easy connections Access Barclaycard holders
Phone 01-672 3137 9080

SEQUENCE DIMMER MODULE—3SDMI £9-50
ALL PRICES INCLUDE V.A.T.(8%) AND POSTAGE AND PACKING

ACCESS-AND BARCLAYCARD ACCEPTED- JUST SEND OR PHONE US YOUR NUMBER HP ENQUIRIES INVITED

Practical Electronics  February 1976 : 105



CRESCENT RADIO LTD.

1-15 &

I7 MAYES ROAD, LONDON N22 6TL

(also) 13 SOUTH MALL, EDMONTON, N.

MAIL ORDER DEPT.

I ST.

BARGAIN PROJECT BOX

A plastic box with moulded
extrusion ralls for PC or Chassis
panels with metal front plate
fitted with four screws (all
supplied).

An jdeal box to give a small
profect a protesslonal finish.
SIZE (Internnl) Blmm X 5Imm X

OUB PRICE 40p. 4 8 %.

L e

MICHAELS TERRACE, WOOD GREEN
LONDON N22 4SJ

Phone 888-4474

“CRESCENT" 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER
U.BUILD.IT
We suppiy the three modules for you to builid
this Disco-Group-P.A. ampllfer into the cabinet

of your cholce.

% THE POWER AMP MODULE
170W r.m.s. 8q. wave 300W instantancous neak
into 8 ohin (60W into 18 ohm).

% THE PRE-AMP MODULE

TFour control pre-amp, Vol. Bass, Treble. Middle
controls, Designed to drive most amplifiers
using F.E.T. firet stage.

Y THE POWER SUPPLY

Is aupplled complete with the mains transformer.

10in 8ohm DUAL
CONEL/§
Manufactur.

ed by
“*ELAC" to
a very high
standard
these loud-
speakers are a real bargaln.
BPEC.—BI:c—lOIn Dual Cone
Power—10 Watts

fixing Instructions are supplled and no
technical knowledge Is required to connect the
three ready wired modules. A fantastle Largain.
#87-80, carr. £1-20. 8cnd B.A.E. for further details
on thls or our ready built amplifiers. <+ 8%.

12-0-12v S00M/A
240V primary transformer bargaln. Approx. size:
60mm x 40mm x 50mm; fixing centres: 73mm.
Our pricec £1.80, + 8°/..

FERRIC CHLORIDE
Anhydrous ferrlc chloride in
double sealed one pound poly
packs.

Our Price 85p per |b. + P/P +
VAT @ 8%.

MINIATURE RELAYS

Brand new range of British made
relays, slze: 1iin X lin X $n.
All two cbangeovers with 250V
1:5A contacts and suitable for
fitting on 0-1m veroboard.
Type Volts Current Ohme
27/A 12V 17TM/A 700 Al
21/A 12V 28M/A 430 #1°30
12/A 6V 33M/A 185 each
+ 8%.

MINI LOUDSPEAKERS

LOW PRICE TRANSISTORS

BF303B 16p TIP42A 76p
AC142R 25p OC75  28p
BC149B 16p AAl28  6p

40-12000Hz. +25° Our price

2375 ea, te LR P.C. ETCHING KIT
This kit contains all that the constructor will need
1.C. SOCKETS + 8% to eteh the circults of his own design. Contents:
D.IL. Plastic etching dish. Sample copperclad Loard.
8 pin—18p 24 pin—24p Laminate Cutter. 1 Ib Ferrlc Chlorlde. Large
14 pln—14p 28 pln—28p Plastic 8poon. Etch Resist Pen. I'ull Eiching
16 pin—14p 36 pin—3a6p Instructions. Complete and Big KIt Value at

2376 + 8% V.

2in. PANEL METERS

8lze 59mm X 46mm

0-50uA —MES 0-100mA—M113
0-100uA—ME7 0-500mA—MI14
0-500uA—MES 0] —MIE15
0ImA —ME9 0:50V ME16
0-5mA —ME10 0:300V n.c.—ME17
0-10mA—ME1] 8 meter —MEIS
0-80mA—ME12 V.U, meler—ME19
£3each, + 8%.

POWER PACKS

PPl 8wltched 3-4}-6-74-9 and 12V ai JOOM/A
with onfoff switch and pilot light. Bize
130M/M x G6M/M x 76M/M, only £4.

PP2 Bwitched 6-7§-8V DBattery Xilmjnator.
Approx. size 23in X 2}in x 38}in. Ideal for
casgette recorders, #8-

PP3 Car converter. From 12V Pos, or Neg. to
= 6-74-8V, Eaasy to fit and transistor
regulated, $3-90. + 8%.

TELESCOPIC AERIAL
Nine sectlon fully swivelling telescople aerlal with
IBA alngle bolt ﬂxlng or two hole fixing bracket.

I.C.
EXTRACTION TOOL
8aves damage to vaiuable I.C.a

ONLY 40p + 8% VAT

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channei: Bass, Mlddle,
Treble. Each channel has jts
own sensitivity control. Just
connect the input of this unijt to
the loudspeaker terminals of
an amplifier, and connect three
250V up to 1000W lamps to
the output terminals of the
unit, and you produce a fascl-
natlng sound-tight  display.
(All guaranteed.)

£18°5001s 75p. P.&P. 482,

CABLE LESS SOLDERING IRON
WAHL *“1S0-TIP "

% Completeiy portabie,

Y¢ Bolders up to 1560 Joints per

charge,
* Rechnrgeu in its own stand.
Y% Fine tlp for all types of solder-

ng.
Y% Only 8in long and weighs just
[

0rs.
oUR PRICE £9°75 + 8%,
(8pare bits are avallable)

nlly cloud 7%.  Our Price
Wp+P/P +VAT@2

DENCO TRANSISTOR TUNING COILS

Coils for transistor Buperhets and con-
verters suitable for chassis or BSA base

mounting.
T colls
Blue:  Aerial coil with base input
winding.
Yellow: Interstage R.F. coll with
couplings

Red: Oscillator coil for 465Kc/s IT
White: Oscillator coll for 1-6M/c IF

Range| s

Mefs 015~ |01~ 147- " o-15 [ 10-5-
04 [1545 53 313

Metres|2,000- | 580~ 180- |60-20 | 26-9:5
750|194 37

Price. Blue: Range 1 = 86p. Ranges 2-5 = 74p
Yellow: Range 1 = 86p. Ranges 23 = 74p.
Red: Ranges 1-5 = 74p. White: Ranges
1-5 = 74p, + 269% VAT.

Low Voltage Stereo Amplifier

8 transistor stereo 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 2}in x 7}in Pfec board.

Ideal for domestic record players, etc.

A BARGAIN AT 26 + 26% VAT

U.K. CARRIAGE 50p UNLESS OTHERWISE STATED
VAT—AIl prices are excluding VAT.

Please add to each item the VAT rate indicated.
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VALVE MAIL ORDER CO.
téa WELLFIELD ROAD, LONDON SWIi6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

#p #p #p
IN21 0.17 Aggi'l’ H)g BY213 0.2
1N23 0-35 | AFZ12  2:00 | yyzi10 045
N8 088 | ABYZ6 088 5yzi a0
IN253 080 | 4ayos Q.05 | BYZIZ  0-40
1N256  0-60 | Agy29 0.30 | BYZ13 0-42
1ING45 018 | AY36 026 | BYZ1O 1.26
IN7264 0-20 | ABYG0 g-ﬁg B;{%éu g-gg
1N914 008 | ABY51 o B 8 R
1N4007 01g | ABY03 020 | C111 0-56
sl1s o8 | A8Yss 020 CR81/05 0.3
! 'S0 | ABY62  0-25 | CR81/40 0-50
18202 028 | A8Y66  0.38 | C84B 90
2G371 076 | A8Z21 100 | CB10B  3.50
2G381 028 | ABZ23 0-76 | DDO00  0-15
2G414 0.30 | AUl04 1-00 | DD003 016
26417 085 | AUY10 150 | DD006  0-25
. 088 BC107 014 | pDOOT  0-40
iNaoi ode | DClo8 013 Dpoos 038
2N 030 [ Boily o1 |OD3 033

0AZ205
0AZ206
0AZ207
0AZ208
0AZ209
0AZ210
0AZ211
0AZ222
0AZ223
0AZ224
OAZ241
0AZ242
OAZ244
0AZ246
0AZ290
0C18

4
0-26
0-46
0-46
0-40
0-40
0-40

9
28170  0-10
78271 018
ZT2l 085
ZT43 0.2
ZTX107 0.12
ZTX108 0-10
ZTX300 0-13
ZTX304 0-24
ZTX500 0.13
ZTX503 016
ZTX531 026
INTEGRATED
CIRCUITS
7400 -16
7401 -16
7402 .16
7403 .16
7404 0-26

0-28

ADIS1 Q44 o
5 o BSX60 098 | 0AT4 .16 | X845  0-85 | 74192 -00
2?}5‘; .;3 BSX76 018 | 0a79 010 | TICH 029 ;ﬂgj ::3
AF114  0-25 | B8Y26  0-17 .18 | Vi5/30P .76 | 19.0C .
6 0A81 048 74105 10
AFLI; 026 | BS¥ST 080 o4u; 015 | V3O/20IP 075 | Tilos  1.go
:g}{"} :g: BSY03A 012 | OASS 015 | V60/201 0-60 | 74197 120
AF118 .57 | BBY95 012 | 0A%0 0.07 | V60/201P 0-76 5:}3; g;z;
AF119 20 BTlOz/ﬁOOgn 0AD) 0.07 | Xalol gig B
AF12. -30 -76 | 0A95  0-07 | XAl02 O ;
AFl>; 080 | BTY4z 092 |fs00 008 | XAI1 0.16 | Plugimsockets
AF126 030 | BTY79/I00R 1| 0A202  0:08 | XAls2 016 | RO Py
AF127  0.80 076 | 0A210 020 | XAl61 025 1
AF139 41 | BTY79/400R | 0A211 035 | XAl62  0-86 16 pin DIL
AF178 055 1-50 050 | XB101  0-48 017
AF179  0.86 | BY100 0-46 | XBloz 030 ~
AF180 06 | BY126 045 | XB103  0-35
AF181 050 | BY127 012 o;z»oa o-lﬂxmu 0-30
AF186 048 | BY182  0.85 | 0AZ204 046 | XBi2l 048
Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m.
Valves, Tubesand Transistors « Closed Sat. | ; m.-3 p.m. anur‘mt
Terms C.W.O. only « Tel. 01-677 2424-7 when going
Post and Packing 12p per order. to press.

V.A.T. Transistors25%.

Integrated Circuits 8%.
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Videomaster
urge allgood elecironics
enthusiasls to play the game

The best thing about the Videomaster Indetail . . . The Videomaster Mk. llt has eleven
Home T.V. Game Mk. Ill is that the sheer integratgd circuits'. .. four tran_sistors “e
pleasure of building itisimmediately followed ~ ©lévendiodes ... iseasytobuild . . . withno

. . L alignment necessary because with ready-built
by the excitement of playing three fascinating an% tested transist(?;ized UHF modulato?, is

games. , , complete with all parts . . . including fully
The famous Videomaster is now drilled and prepared p.c.b. . . . handsome plastic
available for youto make. It plugsinto any box . .. controlleads . . . complete step by step

standard UHF 625 line TV set,and it shouldn’t ~ @ssemblyinstructions . . . Runs ona PP7 9 volt

: battery . . . and has logic and analogue “state
take youlonger than a few hoursto build. of the art" circuiitry all with National Semiconductors

CMOSdevices . . . with full specification.

POST TODAY TO: The cost?Only £19.95 (+vam
Videomaster Ltd

119/120Chancery Lane, London WC2A 1QU ' )
Pleasesendme .. .. ...... (insert no.) Videomaster Mk. lll kits at £21.55 ea. inc. VAT.P & P

| enclose my cheque/moneyorderfor€.......... ..
Tick if VHF Modulator required [] -€1extra

NAME

ADDRESS

;9
m
»

ALLOW 14 DAYS FOR DELIVERY

e e e
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constructors.

Catalogue.

50p.

OVER 5,000 ITEMS - largest UK range of
electronic components for home

200 PAGES - every aspect of electronics and
components for amateurs and hobbyists -
kits, projects, test gear.

DOZENS of new lines and new ranges.
MANY price reductions throughout the new

A Discount Voucher with every copy, worth

FREE

TO EDUCATIONAL ESTABLISHMENTS
when ordered on official notepaper.

Write now for your copy, enclosing 70p remittance

| ELECTRONIC FOOTBALL AND TENNIS
WITH THE FABULOUS

ON YOUR OWN TV

[ Ptay three exciting
electronic ball
OOTBALL, TE
HOLE IN THE WALL on
L. your own TVI Just
plug Video Sport into
the aerlal socket of
i} your TV and away you
go. Completely safe
for you, your children
and your TV. Mains
operated

VIDEO SPORT

—

james.
INIS,

OUR INCREDIBLE PRICE
£29:50 inci. vaT

Demonstrations now in all CENTRES!

LP1178 LP1171

Combined AM/FM tuner modules, together with a
small number of R's and C's and Ferrite Aerial
make up & sensitive FM/MW/LW tuner.

8 Voits supply, supplind with dats and circuit
sheets

LP11711 combined IF strip £4-88.

1
LP1179. FM front end and AM geng

£4-60. i
£8-62 the pair. 7

Suitable Ferrite asrial 87p.

| UHE TV TUNERS |

825 line receiver UHF transistorised tuners U.K
operation. Brand new. (Post/packing 25p sach)

TYPE B 4button push button (adjustabie) £4-80.
TYPE C variable tuning £2-90.
TYPE D 6-button UHF/VHF tuner £5-20

BUILD THE TEXAN + FM TUNER
TEXAN 20 + 20W STEREO AMP

Features glass fibre PC bosrd. Gardners low fieid

, 6-i.Cs. plus diodes, etc
DollaPmd by Texas instruments onglnnn for Henry s
an 1972. Overall size 15f x 24 x 6}in. Mains
operated. Fres teak sleeve with every kit

£29-50

(carriage 50p)
(aiso built and tested
L39-95).

HENELEC STEREO FM TUNER

Features capacity diode tuning, lead and tuning

meter mains igh pe!
and sensitivity. Overall size in teak sleave 8 x 2} x
84in. Complete kit with teak sieeve

226 \ 25 (carriage 50p)

(also built and tested £31-26)

JOIN THE LARGE BAND OF CONSTRUCTORS!

AM/FM MODULES

AM/FM and Decoder Board

Containing Multard
Modules LP1185,
LP1186 and LP1181
with MC1310 decoder
IC on compact printed
circuit board. Ready
aligned, requires only
Farrite Aerial Tuning Gang and AM Oscillator
Coil, Tuning Pot and Zener. 15V supply, out-
put 300mV, 75 ohms aerial input. Input
circuit and instructions supplied

£16 - 50 inc). VAT and postage

NOW OPEN
ELECTRONIC SUPERMARKET
309 EDGWARE ROAD W.2

OF VAT

ALL PRICES INCLUSIVE ”ENR_‘[S

LONDON
EDGWARE ROAO LONQON W2

40748 Elociiomics Centea & Suparmarke1 01 402 8381
303 Bargain Centre

308 Electonics Suparmarkel

TOFTTENHAM COURT ROAD W1t

231 Etncnionice Cantra & Supermaiket Q1 580 3459

NOTTINGHAM

YOUR NEAREST STORE
OUT OF TOWN

9419 Elactionics Centee Notingnam 42668
ALL MAIL ORDEAS TO 303 EDGWARE ROAD W2

Pucet conect at tima of preparation
Sutaect 10 change without notice £ & OF

Barclaycard &
Access welcome
ALL PRICES INCLUDE VAT

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 SOLID STATE SWITCH. 2Hz to
8MHz. Hook up to a @ volt battery and
Gonnect to your scope and have two
traces for ONLY £8-25, P. & P. 25p. (Not
cased, not calibrated.)

WIDE RANGE WOBBULATOR. SMHz to
150MHz up to 15MHz sweep width. Only
3 controls, preset RF tevel, sweep width
and fraquency. Ideal for 10-7 or TV IF
atignment, fliters, receivers. Can be used
with any general purpose scops. Full
instructions supptied. Connect 6-3V
a.c. and use within minutes of receiving.
All this for ONLY £6-78, P. & P. 35p. (Not
cased, not calibrated.)

20Hz to 200kiHz WB, SINE and SQUARE
GENERATOR Four ranges. independent

, thermistor stab

Reudy o use. 9V lupply required. £8-85
each. SINE WAVE only £8-85 each.

*TRIMMER PACK. 2 twin 50/200pF
ceramic, 2 twin 10/60pF ceramic; 2 min
strip with 4 preset 5/20pF on each; 3 air
spaced preset 30/100pF on ceramic base.
1A"_)LpL BRAND NEW. 25p the lot, P. & P.

*PHOTOCELL equ. OCPT1,
*MULLARD OCP70, 10p each.

DELIVERED TO YOUR DOOR, 1cwt of
Electronic Scrap chassis, boards,
etc. No rubbish. FOR ONLY £4-50.

*MODERN TELEPHONES. Type 708: two
tone grey or black, £3-75 each, Type 7006:
two-tone ?vay or Tgroon. £3-78 each.
Style similar 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 2inserts and
lsad, £1-25 each, P. & P. 37p.

*DIALS. ONLY 50p each, P. & P. 25p.
*HIGH VALUE—PHINTED BOARDPACK,

13p each.

P. & P. 35p. (Not cased, not calib )
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.

transistors,
etc —No 2 boud- "the same. No short
leaded transistor computer boards.
£1-75, post paid.
*CRYSTALS. 4-43MHz. Brand new, £1-2§
each, P. & P. 15p.

lESETTA!LE COUNTERS—4 digit by

*METER PACK—3 ditferent meters for £2.
P. & P. §5p.

MIN TRANSFORMER. 240V input, 3V 1A
output. Brand new §5p each, P. & P. 20p.
P.C.B. PACKS. S & D. Quantity 2 sq. ft—
no tiny pieces. 50p, P. & P. 37p.
*CAPACITOR PACK—50 brand new com-
ponents. only S0p, P. & P. 37p.

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

idge. 1,000 ohm coil, £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 Tp each, P.&P.
free.
HE CRYSTAL DRIVE UNIT. 19in 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.

N

(rear Tech. Coliege}

VAT NOT INCLUDED IN PRICE
Goods marked * 25% VAT, otherwise 0%
OPEN 9 a.m. to 8 p.m. ANY DAY

CHILTMEAD L TD

7/8 ARTHUR ROAD READING, BERKS.
Tel. R-ldlnq 582805

ADVERTISEMENT

The Plessey Company Limited and

L.S.I. (Electronic Systems) Limited announce,
following settlement of a dispute between
themselves and General Instrument Corporation

of America and General Instrument
Microelectronics Limited, that the following
metal oxide semiconductor circuits have been

withdrawn from the market:
MP9100 Push button telephone dialler

MP9200 Repertory telephone store
MP1013A Universal asynchronous receiver/transmitter

The equivalent circuits AY-5-9100, AY-5-9200
and AY-5-1013/1013A can be obtained from
General Instrument Microelectronics Limited.

@ PLESSEY Semiconductors
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MAPLIN |
‘ g&g;g@awz@
UPPLIES

P.0. BOX 3, RAYLEIGH, ESSEX

Tel: Southend-on-Sea (0702) 44101

ALL PRICES INCLUDE VAT & POSTAGE & PACKING

(V.K. only)
(20p handling charge If order under £2)

PRICES: Some prices shown on this page may change after January J1st, 1976. For details
send 8 for our |atest newsletter (see back cover). Overseas customers deduct
VAT: details in our newsletter.

Visit our shop 284 London Road Wosftliif-on-sn Essox
MAINS TRANSFORMERS Soss Speakir

Frequency Response
Contorm to BS415. Split bobbin construction. sonzomry P! PLUGS
06V, 500mA + 06V A MIN TR 8V

iF‘I;{:sDansl'y 13,000 Gauss, and
SOCKETS /SWITCHES
-l

A, A
Y

04V, 500mA + 0-8Y, S00mA  MIN TR v
012V, 250mA + 0-12V. 250mA  MIN TR 12V
020V, 150mA + 0-20V. 150mA  MIN TR 20V
0-36. 83mA + 0-38V, 83ImA _ MIN TR 36V
012V, 1A + 012V, 1A TR 2V 1A
089V, 17A + 039V, 14A

TROV 144 £2.08
0-28V. 1A + 0-28V. 144
1858y 1A €387 Size (mm) 40, o ne!

Piease note: No discount
vouchers given on this item.

VEROBOARD

€0-AX
Co-ax Plug
Alyminium — 14p

Plastic barrel  10p Slige sub-min OPDT 1 ORG
Order code ! »
0-15-20V. 1A + 01520V, 1A 0x2701") VERGIows & Cotex\Socke) Slide std DPDT Yp AN
T 127x63 x ’ oy Panel tixing e Push .
R20V1A £3.%0 24 (0.1 ush to make non-iockis
for quantites over 25 95 x 63 . 7 wa‘(o). ) ‘\l/g T‘S‘]’OJAA L") Flush fixing pet ]'5‘9
soeciel discounts are evailedle A S o™ PHONO. Push fo break non-tocking [l Kevboards Marelfi — as used by the prafessionals
’ 2% 16 (0.15") VERG 3P} 0 Plug]plasric top, SPST o flf orotecioc e
R | 20(015) VERO d5P16 Plug Screened Microswitch 54 25 anafeiCllo'C
127 %95 33x24 (0. VERO 45P1¢ Szp Chassis Socke! Single w oY Acm Swell pedal with 10k log pot
Chassis Socket Twin Pedalboard 13-note C to
Uncoppered boards Bushon, P - a ote C to
T e S8 42(0.07)  SREP 0.1 w Line Sockef Screened R :':"W Locking — with changeaver contacts flited
127 x 95 1 x24 (015 SRBP 0151 i, | ol Sering Line Unit (Short)
x24 (0. . dp 2.5mm Plastic Plug Rocker DPST 250v 104 - Spring Line Unit {Long)
Vero Spot Face Cutter ToOoL 2022 42 2.5mm Screened Plug White 45%p Reverberation Driver Module

S Open-type|Chiass s Sockel Toggle Subminiature 24 S.a-e. please for full cetalls : Leaflet ME5 24,
Terminal Pins {Packs of 38 pins) 353;\3:\“::::!:!:!: ys 250v {Type A) SPCT ... 85p gg:lﬂa-::zfﬂphosx‘hsr bronze wire 1P per m.‘".:
For 0.1 Veroboards Single sided PN 2145 13p 3.5mm Screened Plug Toggle Sub-miniature 24 Contact Blo?k's c":’: l:eofvbi'a'\r/‘e 'Ienq"h ip
Double sided PIN 2144 13p 3.5mm Open-type Chassis Socket 230V (Type E) DPDT . g7p - :O'! :\a:e ?Geap)o e (GJ) 4
For 0.15" Veroboards and both uncoppered 1.5mm Plastic Line Socke! Toggle DPDT 250V 15A three pole make (GC i
boards Single sided PiN 2141 20 3.5mm Screened Line Socket y with ON/OFF Prate . 27p 7 four pole make (GE) Phing
Double sided PIN 2140 20V3p 516 tin. Plastic Mono Plug *’ £ ARl (O e

Stop Tabs unengraved (black, grey, red or white) with
DPDT switch (rocker type} p

$d wln, Screened Mono Plug 10 position BCD uulll‘w." %

St Vain, Plastic Stereo Plug slide switch
A N N A Std Win. Screensd Stereo Plug
P . E . J Std Yain. Open-type Mono Chassis Socket <
$10 ain. Open-ype Stereo Chassis Socket » = P o T S

P.C.B.1S l4-board set £17.50 St Yain. Mouided Mono Chassis SOCke! with 2 break contacts 15p Q T H E
See our latest newsletter {send s.a.e.) for STt 1uin. Moulded Stereo Chassis Socke! with 3 break contact: 19V20 M @ gpary“miniature carbon track Uin
detalls of our speclal otfer on the bulk $1d Vain. Plastic Mono Line Socket  21vi s spindle AM AZ ' N G

SKd vain, Screenec Mona Line socke! 289 Vatues avallable: Sk, 10k, 25k. 50k

components, and all the other S T o i aa

100K, 250K, 500Kk, 1M, 2M
parts you need Std vain, Screenad Stereo Line Socket  43p

Lirisingle-gang (+ 1k} 234p
-

DMO2

Chassis Line Log singlegang .
OIN Plug Socket Socke! LIn or Log single with switch gt: A ready-buill, tested and guaranteed digital master osciHator
Y i 2pinL/S 109 9% 1vap Linor Log dual-gang Accuralely generates the top 13 nofes for your organ system and
L E D s 3pin p \op lap reduces the complete tuning of your organ fo ONE SIMPLE ad
. . ol 15 10p ZF 4.7 justment. New design gives selectable € 10 C output ranges o
High-brightness with SeinA(180) 150 10p 1nap : {approx.} 4k fo 8k (highest) or 2k 16 4k or Tk 10 2K, etc, right dowr.
panel clip SponB(20) 10 10p 1nap Slide 60mm track. Metal cased: overatl 10 18Hz to 32Hz! And fhis Aew compatible desigr. is even smatler
0.2in Red 16p &pin 150 lp e length Bsmm Only 3.5in. x 3.7in. incluaing gold-plated edge connexion
Green 43p 7 pin g Top rap (knob extra 12Vap} DMO2T includes bullt-in variable depth and rate frequency shift
Yellow 43 Values available: 1k, 5k, 10k, 25k, SOk, Iremutant
€etowide, 100k, 250k , 500K CAMO2 £15.31. DMO2T £17.81.
Ingle-gang Lin . Log 8149 SAJ 110: T-stage frequency divider in 14-pin DIL package. Sine
@ A gr\:'s:l: Mounting 3-pin Plug SAZI0  37vap ) gulglv;?nq Un mn:a % U or square wave inpuf. Square wave outpu! may be converted 1o
SA Line 3-pin Socket SA1862 (suits SA2190 44p Presets: 0.1W Vertical or Horizontal saw-tooth. £1.94 each or & for £10.74 or 12 for £19.61.
54 Chassis Sockel and Line Plug (30id only fogather) P4l 100, 220. 470 ohms, Tk, 2k2, 4k7, 10k, 22K,
124 Chassis Plug and Line Socke! (sold only fogether ) P360 sip s’ 150Nz 200 B oRN Vha ised

1124 Chassis Socket and Line Ptug (301d only together) P438 “p
2.pin Fiat Pin Line Plug (USA Mains Plug) 9
2-pin Fiat Pin Chassls Socke! (Fia! Pin M/S} Wp
2.pin Flat Pin Line Socket {F1at Pin Conn} 2p

OMNIUM GATHERUM —=— RESISTORS

12way 5 Amp Terminal Block . 17p VaW (MIN RES) 1 0hn 10 TA: $9%; TMZ to 10M 10% E2 2p each
ELECTROLYT'C CAPAC'TORS PVC Insulation Tape (15mm x 10m), Black, Red, Blue, vaW (STD RES) 1 ohm o 10 ohm: $%. 1M2 fa 10M: 10% E12 — 11 ohm fo
= @ Green. Brown, white \9ap It 5% €12 0n0 E24 SR
Ca itage Casa Cap. Voitige Cise - Daic PCB Pen asp METAL OXIDE
W e T e e e / Printed Circuit KIt, contains potishing powder, etch resist sW (OXIDE) 10 onm ta 1M 2% E12 and E24 5p each
e 2 47 63 & 30 e o efching liquid. resis! remaver, flux. copper WIREWOUND
L A ST S PR Clad board, stencil knife, spatule ang IW (W/W MIN) 0.2, 8.27, 0.3, 0.47 onrms. 1 ohm 5% np
22N rching tra a.» 1.2 chm 10 270 Ohm: §% E12 15p
00 470 10 € ing tray
b & 3 100 ez J o o Copper ciad SRBP ""0"‘“00"00'";"“; Aiso 19 Oxide, 1W Carbon Film, SW and 10W Wirewound types stocked
3 - €12:10,12.15, 18, 22. 27, 33, 39, 47, 56, 64, 82 and decades
-E: prt 3 120, 23 H R L / Copper clad “""9"‘“"“"’: E24. 11,13, 18, 20, 24. 30. 34, 43, 51, 82, 75, 9} and decades.
25 B
:g i“ ; :os: 6.3 °= :8 zz o3 Prouculm:!red,lolflck‘
; oo % : 0 TRANSISTORS & DIODES
:: :2 3 !Z‘é ;; 2 1000 10 g? / Solger 10m of 22swg . 28p
2 s 3 1% 4 00 100 18 0 AC127 104 BCIL 19p BFYSI y1p 20 400PIV Bridge ssp
22 % 3 i% 42 O 1000 25 03 AC128 BC24L  ga4p BFYS2 yrp  2N2219 e
205 3 s 4 sw Sen o 'NTEGRATED C'RCU'TS L, AC178 vegp BCI7 7ip BYIM s1p  IN26% prits
FERS 20 o 5 10 w0 02 AC161/2MP £1.07 BC328 20p BIX6! series 22p NS 840
o) oo g B 0. K aFN7 27p BC3W 2yp BLYSS series Y INBWOrve  13p
I R (O < SO < S Av-1Q1 £8-04 MYRIS (TOD £1-73 UATROS (TO3) £1.09 8AX13 & BCS 285p  C1060) ship 209 Gn 44
S 2 220 83 02 3300 &3 AY.S5.1224 £3-40 M252 £9-10 UATBIS(TO3) £1.89 BCIO7 12p BCY7) 20p MCRIOZ Jap  2M1033 i
o % 1 s w4 CA4s [14pin DIL)  gap NESSSV (30 DIL)  g8g ZN4l: (TO19) £1.50 8C108 11p 801 asp  AMJ2955 y2p  2N3034 0p
P A A T LHO0A2C (TO99)  g3.78 SG1495 (14-0in DIL) ga-98 COMNIAE 13p 8C109 up BCIR §7p MJE295S fegy  NI0SS s3p
LMOIA (8pin DIL)  app 5G3402 (14pin OIL) ga2.17 CDANTAE 23p BCta7 18p BLI31 2MPgy.98  MJE30SS 13p  INIIO2 1
Case Sizes tmm) LMI0B (BN DIL)  pay TBASKS €125 COMIIAE 13p BC1O 19p BOIIS Siyp  MPFI02 wp NV 15p
LMIB0 (1a-pin DIL) g1, 13 uA709C (TO 91 42p COMOIGAE sep BC147 124p BDI3? sip OCT1 28p N304 174p
CasaSie Lo Diamensr  Price LM38) (1apin DIL) .48 UAT2IC ITO M) S0p 7400 17 BCl4a 12¢p BDI4O sep SCl46C #8p  IN3705 18p
2 12.5 a8 rap LM3900 (14-0in DIL| ~ g5g wAT2C (lapinDIL  38p 7413 429 BC149 8o BF258 wp ST2 gy 2N3706 15p
k) 12.5 6 70 MCI13HP {14p'0 DIL yy. 9@ UA74IC (R pin DIL 00 747 wp BC1éaC 18p BF259 27p IS4 3 2N3I207 1”
¢ - (24 Tap MC14%6 [140in DIL) ~ ggg uATAIC (140N DIL) 3o 7473 3p BC169C 18p BFX29 24p WOOS 27p  2N3708 1
s 2 83 7ap MCINZP (14pin DILigy.38 VATIC apnDIL  gap 74%  1p 8CI78 189 BFXX0 33p  WOs Jop NI 74p
& b 103 10m MFC40008 Tap uATHC DN DIL)  p 1 ssp 8C179 17p BFXas e 21 S 2Nes
0o n I MFCo0a0 1.8 UATBLDS (TO 92 op 1 s 8Cie2L 124p BFXBS Wp 2Tx108 Vp  2N3%03 2350
e e 154 BE MMS314 (24-9i0 DIL) gq. 7y vATBLIS (TO T2 atp 0 app BC183L e BFxer e N9 s 2N0s 274
0 n 184 ap MVRS (101 £1.73 UATBM0S (Plasti) £1.134 BC184L 15p BFX8 Mjp INdHaE s NS4S b
MVRIZ(TO3 £1.73 UATBMIS (Plastic) £1.134 BCAIL 1ip BEYSO o 240GV Bricge aggp  INS459 “y
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If you're a constructor, | can think of no finer investment.
Do all your ordering in the comfort of your own home.
You'll find nearly all your wants in this superb catalogue.
Just think of it! 6,000 items and nearly 2,000 illustrations
spread over 240 pages.

I've been using Home Radio’s Components Catalogues
for 16 years, so | can claim to know something about
them. The first aim of Home Radio’s staff was to provide a
first rate catalogue of electronic components that was
easy to use. Next, they made it easy for you to order. They
provide a simple order form, or for a small charge—you
only pay for the stamps—they will send you six order
forms and six prepaid envelopes. And nowadays
everyone who has a catalogue can start a credit account.
Send off an order at any time and settle your account with
one monthly cheque. They even have the answer phone
so credit customers can ring up any hour of the day or

Today’s finest Components
Catalogue 89 plus 45p FRekite

POST THIS COUPON

with chequeor PO for £1-30

The price of £1-30 applies only to customers In the U.K. and to
BFPO Addresses

110

[m———————— ===

Please write your Name and Address in block capitals

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

‘—-_--——-_----

HOME RADIO (Components) LTD.. Dept. PE. 234-240 London Road. Mitcham. CR4 3HD Phone (1-648 8422

night, seven days a week. A further incentive for credit
account customers is that after a year you get a new
catalogue, free! | feel sure that by now you'll want one of
these indispensable catalogues. Just fill in the coupon
and send it off with your cheque or postal order. The cost
is 85p plus 45p postage and packing, but remember they
give 14 coupons with every catalogue, each one worth 5p.
So there's 70p you can get back! It certainly is a gilt-edged
investment!

LTD.,

{Components) Dept. PE Regd, No

912966. L.ondon
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EXCOMMUNICATION

ANCIENT and modern are brought together in a news report
concerning an archeological “dig” planned at Babylon.
We learn that the resources of present day technology, includ-
ing magnetometers and computers, will aid the team of
investigators in their search for the remains of the Tower of
Babel, that ancient international talking shop for affairs of
culture, and commerce.

The world has seen many changes since 2,000 B.c. The
modern “Tower of Babel” is represented not by a single
centre, but by an immense network of global telecommuni-
cations—its threads, material or immaterial, spreading out
in all directions, in all media. Today any ‘‘confusion” is only
apparent—not real—for it is a highly organised scheme thanks
to 20th century electronics. Yet demands for communica-
tion in all tongues, including new computer-age languages,
are never fully satisfied. Technology is constantly being
stretched to new frontiers in order to provide additional
channels and more sophisticated signalling methods to per-
mit a greater amount of intelligence to be transmitted fur-
ther distances with, of course, utmost reliability.

Almost coincidental with the recent official opening of the
new Post Office Research Centre, dedicated especially to
meet the great demands for increased, improved, and addi-
tional services in telecommunications, comes a thought-pro-
voking objective view of the anti-social effects some forms of
telecommunications have produced in Amercia in the cen-
tury since Alexander Graham Bell took out his patent for
a telephone in 1876.

In the fourth of his Reith Lectures (BBC Radio 4, Decem-

ber 3, 1975) Daniel J. Boorstin said:

. In the following century, every new advance of electronic
technology—from the telephone to the radio to television—tended
increasingly to isolate individual Americans and keep them at
home.”

In this broadcast the speaker also stated:
«_ .. advancing technology tends to have a proportionately much
greater effect on large quantities than on small. The longer the
distance to be covered, the greater the power of technology to

-reduce the required time. This means that, within the short dis-

tances that circumscribe man's everyday community, the powers
of this technology are negligible.”

The above quoted comments are surely as applicable to
Britain as America, though we have yet to feel the deeper
effects of isolation and segregation of citizens that apparently
is commonly experienced in parts of the U.S.

Telecommunications through its manifold services has
proved a benefit to most people, in some way or another;
it is an indispensable mainstay of modern life. But what is
its likely long term effect upon personal relations; and can
we hope to escape total enmeshment within this network
with its battalions of automated peripherals? Ah, Mr Bell,
little did you realise just what would develop from your
original magneto-telephone. How strange and absurd it seems
that an invention intended to overcome distance and to bring
people “together” seems likely in its ultimate achievement
actually to isolate persons from one another at the local
community level. Is there a remedy, and in whose hands is

it likely to be found?
F.E.B.

Editor
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THE unit to be described provides intermittent
operation of the windscreen wipers, with a maxi-
mum delay of 25 seconds (variwipe facility) and a
programmed wash-wipe facility giving single Handed
operation of the windscreen washers and wipers.

The unit can be fitted to all cars having 6 or 12V
electrical systems regardless of earth polarity, pro-
viding that the vehicle is equipped with self-parking
electrical windscreen wipers (single or two speed) and
an electrical windscreen washer.

CIRCUIT DESCRIPTION

The unit uses the by now familiar 555 timer i.c.
connected in its astable mode to provide the vari-
wipe facility. The circuit diagram is given in Fig. 1.
C2 charges via VR2, VR3 and R3. The output at
pin 3 remains high until the voltage at pin 6 reaches
2/3 V.. When this value is reached the internal
comparator causes pin 7 to go low and C2 dis-
charges through R3, and the relay is energised.

When the voltage at pin 6 reaches 1/3 V., TRl
and TR2 are turned off, hence the relay is switched
off and C2 starts to recharge and the cycle repeats.
VR2, VR3, R3 and C2 determine the time for which
the relay is off, whilst R3 and C2 determine the time
for which the relay is on. The relay needs only to be
energised for sufficient time to start the wipers until
the self-parking switch takes over, and with the com-
ponents used here, this time is approximately 0-5s.
VR2 is the main delay control, VR3 sets the fastest
running speed of the unit, C3 and D3 protect the
i.c. from the back e.m.f. of the relay.

Capacitor C5 and D4 decouple the supply to the
ic. and prevgnt spurious triggering of the relay when
the brake lights, indicators, etc. are operated. With-
out D4 and C5 the supply voltage can drop momen-
tarily when the brake lights are operated. With these
components included the voltage at pin 6 will hardly
change. S1 is the washer motor switch. On closing
S1, ClI charges through R1, the surge limiting resis-
tor, and D1. This positive potential is passed to pin 6
via D2 which normally isolates C1 from C2 prevent-
ing Cl from charging via VR2, etc. Thus, closing

112
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COMPONENTS . . .

Resistors
R1 10Q W 10%
R2 3-9kQ W 10%
R3 22k(2 #W 10%

Potentiometers
VR1 10kQ lin. min. horiz. preset
VR2 1MQ lin. (with switch—see text)
VR3 100k lin. min. horiz. presef

Capacitors
C1  1,000uF 25V elect.
C2 22uF 16V tantalum
C3 0-1uF 100V mylar or polyester
C4 0-01uF 100V mylar or polyester
C5 470uF 25V elect.

Diodes, integrated circuits
D1, 4 1N4001
D2,3 1N914
IC1 NE555

Miscellaneous

FS1 20mm fuse-holder and 500mA anti-surge

fuse

RLA 12V single pole changeover (contacts 5A
rating) coil resistance greater than 1202,
e.g. min. open p.c. relay Doram 349-125

S1 s.p.s.t. biased toggle switch

S2 s.p.s.t. toggle switch (can be incorporated

with VR2—see text)

5A  8-way connecting strip, Veroboard (38 x 24
holes) 0-1in. pitch, plastics box 4} X 3 x 1}

in. (115 X 76 X 32mm).

h
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Fig. 1. Circuit diagram of the controller

S1 causes the washer motor to operate and the relay
to close which starts the windscreen wiper in motion.
Cl1 is discharged through both the VRI, R2 and D2,
R3 combinations. VR1 thus determines the time the
wipers continue to operate after releasing S1. DI
prevents C1 from discharging through the washer
motor when Sl is released. With the components
selected the delay before the wipers self-park can be
varied between 4 and 11 seconds.

Switch S2 can either be a separate switch or be
ganged to VR2! Both alternatives have been tried

CONNECTING STRIPS

but the former was found to be slightly more con-
venient. If a warning light is required S2 should be a
double pole switch and the supply for the light being
taken from before D4 in order to preserve the
decoupling action of ‘D4 and C5.

CONSTRUCTION

The circuit may be conveniently constructed on a
3-8 X 2-4in (80 xX60mm) piece of 0-lin pitch Vero-
board (Fig. 2). If the suggested layout is followed

o= aaxniaﬁgsas:'n‘a'g

A o

‘

DASH MOUNTED PANEL

7 o

Fig. 2. Veroboard cutting details and component layout
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the only breaks necessary are the four beneath the
i.c. and the three between the relay pins.

Construction should commence with cutting and
trimming the board to fit into the case, then the
three holes for the relay should be enlarged with a
small round file or drill.

When the board has been assembled connect S2
and VR2 and then connect points a and b to a
suitable power supply (a 9V battery will suffice).
Set VR3 to maximum resistance, close S2 and after
a short delay the relay should be heard clicking on
and off. If all is well fit the circuit board into the
case using insulating spacers, and connect the flexible
leads to the connecting strip as in Fig. 2.

INSTALLATION

It will be necessary to determine the type of wind-
screen wiper motor used and the method of wiring
it, before the unit can be instalied. Various con-
figurations and the corresponding connections to the
correcting strip are shown in Fig. 3.

The relay specified has contacts rated at 5A, which
have proved quite adequate since they are hardly
ever required to break the supply to the wiper motor.
For the washer motor the connection to point e
from S1 should be taken from the motor side of the
switch for negative earth vehicles. For positive earth
vehicles a slight modification will be needed, see
Fig. 4.

SETTING UP

Having installed the unit with VRl and VR3 set
at maximum resistance, VR2 should be set to mini-
mum resistance and S2 closed. After a short delay
the wipers should make one sweep and then self-
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park. The value of VR3 should be reduced until
there is about a | second delay between the wipers
parking and the relay closing to initiate the next
sweep. It is advisable to hinge the wipers away from
the screen to prevent any damage caused by
“wiping” a dry screen.

Next VRI can be adjusted; closing St should
cause the washers to operate and the wipers to work
continuously for about !l seconds. The value of VRI
should be reduced so that the wipers operate for
long enough to clear the screen and so that the relay
contacts open half way through a sweep of the
wipers, in order to minimise the possibility of the re-
lay contacts having to break the supply to the wiper
motor.

USES

The three functions: continuous wipe, variwipe,
and wash-wipe can be used independently. With the
wipers operating continuously, closing St washes the
screen as normal. With the variwipe in action, closing
St results in the programmed wash-wipe after which
the wipers revert to the variwipe action. If both the
wipers and the variwipe are off, olosing S1 results in
the programmed wash-wipe.

Finally. with the wipers off or on variwipe a very
quick flick of St will start the wipers working for
the preset interval. without giving the washer motor
time to spray more than a few drops of water onto
the screen. This last feature is very useful for clearing
the screen of spray from passing lorries, etc. whilst
on the motorway.

For cars without electric windscreen washers, com-
ponents SI, DI, Rl, D2, CI, VRI and R2 can be
omitted. They can be retained, however, to preserve
the screen olearing action as described above.
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PEIRCENT
SATURATION

2 SATOMETER €

the rzquired depth (i.e. root depth). Then when the
instrument is switched on a direct reading of the
soil samration level is displayed on the meter.
(Saturation being defined as the point at which, when
appliad +o the soil, water is no longer absorbed and
begins to iie on the surface.)

SOILSATURATION METER

ROWING plants today is rapidly becoming a
G necessity with the ever increasing cost of food.
Also being a very popular pastime, it is surprising
how many people still leave the success of their
labours to either luck or their possessing those
coveted “‘green fingers”.

Plants can wither and die in harsh dry summers,
but in the other extreme, over watering can also be
damaging since it can lead to rotting of the roots.
To enable the gardener to control and maintain a
careful watch on the moisture content of the soil,
the Satometer described in this article was produced.

The instrument is a small hand unit and is very
simple to use. It consists of a small hand-held box
with a meter display and is powered by a small 9V
battery. Firstly, a probe is pushed into the soil to

116

By D.W.LLOYD

CIRCUIT OPERATION

The c:ircuit diagram is shown in Fig. 1. The unit
consists af a multivibrator whose output feeds a
diode bridge circuit via a capacitor. The capacitor
is incorporated to isolate d.c. thus preventing possible
polarisaticn of the probes and ensuring repeatable
readings. If any d.c. flows through the probes a
gradual coxide formation takes place which can
slowly alter the calibration of the instrument,

The multivibrator design used is conventional,
except for the inclusion of Zener diodes D1, D2 and
D3. These have been added so that circuit operating
conditions do not vary as the battery ages.

So:l saturation is displayed on a 100xA meter
connected via a calibrating resistor across the diode
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Fig. 1. Circuit diagram of the Satometer

CDMPDNE“TS bridge. Capacitor C4 smooths the supply to the
¢ meter. )
CONSTRUCTION
Resistors Constructing the unit is straightforward, the most
R1 4-7kN difficult part being the large hole in the front panel
:g 32.7(’;1“ for the barrel of the meter. In the absence of a
R4 82k proper tool to make this, one can use the standard
R5 4-7k0N method of drilling small holes round the circum-
R6 4-7kN
R7 68kN

All 10% $W carbon

Potentlometers
VR1 22k lin.

Capacitors
C1-2  0-1uF plastic or ceramic
C3 0-47uF plastic or ceramic
C4 0-1uF plastic or ceramic
Semlconductors
D1-3  5-1V Zener diode (BZY88 5V1)
D4-7 1NS914 or 1N4148
TR1-2 BC107
Miscellaneous
S1 3-way 2-pole switch ;

ME1 100uA meter movement (SW100)
SK1 Din socket

PC1 Din plug ‘ - :
gin. x tin. dia. (230mm % 10mm) copper tube, 11in. . . o P Sy
(280mm) 6BA threaded rod, tin.dia. (8mm x 20mm) . o0 : S ,g
brass rod, 9in. (230mm) flexible insulation (an old s o ¢
p.v.c. cable sheath of the correct size will suffice) :
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SATOMETER WIRING :

Fig. 2. Internal layout and Veroboard details Fig. 3. Details of the probe
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ference of the hole to be made, knocking the centre
out and then filing down the rough edges .with a
round file.

CASE

Plastics boxes obtainable from most hobby shops
give a very professional appearance to the finished
instrument. The one used in this article was supplied
with a front panel ready for drilling. The front
panel is held by four posts, one at each corner of
the box and these were also usefully employed to
anchor a piece of bent aluminium which provided
a battery space. Foam draught excluder was then
used to hold the battery in place.

The only other piece of metal work is the cali-
bration pot bracket which, as can be seen, is very
simple. This completes all of the hardware. It can
all be assembled in the box or on the front panel as
appropriate. The component board should now be
dealt with, and when complete this fits on the rear
of the meter.

The component board is constructed on Vero-
board, and the layout is given in Fig. 2.

PROBE DETAILS

The probe is made from a tube of copper piping
and a solid brass or copper tip, with an insulating
coat along the whole length, except for the area
indicated in Fig. 3. The tip is insulated from
the main stem by an old plastics “Biro” stem as
shown. Brass is a good material as the non-
insulating parts require no treatmen! against rust,
and the wire connections at the blunt end can be
soldered direct. To ease insertion into the earth
the end is filed into a point.

Insulation of the rod 1s important and a coating
that will not come off when the probe is inserted
into the ground is essential. A good hard paint
well keyed onto the rod is therefore used. Finally,
a din plug and socket and a length of wire are used
to connect the probe to the instrument.

SETTING UP

Testing of this unit is done by obtaining a bucket
of soil from your garden and watering it until it
can absorb no more. The soil is then saturated and
with the probe inserted to about half the bucket’s
depth, the calibration potentiometer is adjusted until
the meter reads 100 per cent saturation. The unit
is now ready and calibrated for use.

USE OF THE SATOMETER

The ifull benefits of the Satometer cannot be
realised unless plant requirements are known. A
trip 1o a local library would therefore be worthwhile
to give you all the information required, as it is a
far reaching subject which is impossible to cover
here. However, for the majority of plants a 50 per
cent level is usually adequate. Roses, for example,
will be happy with anything from about 30 per cent
to 70 per cent. Marrows are watery plants though
and prefer an average of 80 per cent with only plus
or ‘minus 10 per cent variation for good results. So
by adjusfing your watering techniques you should be
able to get results as good as the experts.
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SYNCHRONOME

This is the TTL equivalent of the more
expensive kind of mechanical metronome, with
accented beat for duple, triple and quadruple
rhythms. Ideal aid for the musician

PEAK LEVEL INDIGRTOR

A versatile stereo add-on unit for the hi-fi
enfhusiast which can find use as a tape recorder
level indicator, or, with a calibrated attenuator,
as a compact a.c. voltmeter

THD HILTER

A very deep notch filter with associated
feedback to sharpen the response, this device
‘can be used to measure the total harmonic
distortion generated by amplifiers, tape
recorders, and hi-fi equipment in general
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VENUS PROBE

Another milestone in space and
astronomical history was made by
the arrival of Venus 9 and J0, the
two Soviet spacecraft with the facili-
ties of landing two descent craft on
the surface of Venus, the mystery
planet. The history of this mission
follows a more or less normal pat-
tern; the vehicles were launched
according to plan and made their
swift journey from Bikaner to the
vicinity of Venus.

The five-month journey was com-
pleted without mishap and then the
drama began. Previous attempts

but none had succeeded in reaching
the surface of the planet. On this
occasion, however, two descent craft
were landed, one from Venus 9 and
the other from Venwus 10. The
two landings were made at different
points on the surface but at almost
the same time.

TOUCH DOWN

The descent craft landed at a
speed of between 7 and 8 metres a
second. Pictures were taken imme-
diately after landing for, as it turned
out, there was no dust to be dis-
turbed, as on Mars and the Moon.

The descent craft from Venus 9
landed on a plateau which was
approximately 2,500 metres above
what might be termed the Venusian
“sea level”. The descent craft from
Venus 10 landed on a plain some
2,200 kilometres away from the
other craft, It is, therefore, a very
unique situation where two levels of
the planetary surface could be

- assessed at the same time. The
Venus 10 craft sent back some very
remarkable photographs which could
be turned over to the newspapers
without further processing. :

Once again here was a situation
for which the planners were not
prepared, yet the results so dramatic-
ally obtained were the result of very
special design techniques. Since the
atmosphere of the planet was so
dense it had been assumed that the
light reaching the surface from the
Sun would be at a very low level.
The cameras were, therefore, de-
siﬁned for very low level lighting.
The result was perfect pictures of
the Venusian surface,

FIRST PICTURES

The first picture sent back was
from the craft which landed on the

plateau. This showed a scattered
collection of rocks, large and
typical of young mountainous

regions. The next picture from the
plain was quite different, showing
rocks from an older type of moun-
tainous landscape. It would seem
that from the examination of the
rocks that they are laminar and
sedimentary in nature. These are
well known types with which geolo:
gists are familiar,

had been made to Jand descent craft -

BY FRANK W. HYDE

The landscape showed rock out-
crops among the more general
debris. A Soviet planetologist, Dr
Mikhail Marov, said that the plain
showed a stony desert. This means
that Venus can be classed as a
young and still living planet. So
though the same pattern appears as
for all the solid planets, the surface
of Venus is arid and uninviting. Tt
is also very hot and the crust is
probably pliant for ‘this reason.

The formations on the plateau
show that it is probably tectonic
and the fact that some of the rocks
show recent fracture may indicate
some volcanic activity. Considering
the nature of the accumulations, the
dark colour and content of radio-
active elements, these rocks would
appear to be similar to the basalt
rocks on Earth. Similarly, the his-
tory of the crust formation like the
Moon and the Earth confirms that
there is a standard geochemical pro-
cess on all the solid planets. Thus,
though having a different appearance
from each other they are still a
standard type.

ATMOSPHERIC STUDIES

During the lowering of the descent
craft which took about 75 minutes
physical and chemical parameters
were measured. The optical nature
of atmosphere was studied and also
the structure as the descent craft
went lower and lower towards the
surface of the planet.

During the time that signals were
received, which Jasted some 65
minutes for each descent craft, mea-
surement of the light was recorded.
The photography of the terrain and
an examination of the nature of the
rocks near the craft was also made.
In both the pictures returned it was
possible to see the curved horizon

of the planet. The actual tempera-

.a high degree of stable orientation.

ture was somewhat higher than
had been suspected. This was 465°C;
the wind velocity at the surface was
35 metres/sec, and the pressure of
the atmosphere 92 atmospheres.

SPECIAL TECHNIQUE

The photography was by a speci-
ally developed system which con-
sisted of a panoramic television
system with opto-mechanical scan-
ning. The pictures were relayed
via Venus 10. The pictures will, of
course, be the subject of extensive
study for they have in the
words of Chief Topographer, Boris
Nepoklonov, “we can surely dis-
miss already the old idea of Venus
as a desert created by constant wind
erosion, and an extreme rafge in
temperature”.

Rocks were not sharp but resemble
pancakes with sections of cooled
lava or weathered rock debris in
between, From the standpoint of
geochemistry, Alexander Badilev-
sky, says that everything points to a
planet that is “living”. - However,
this is something to be studied both
in the pictures and from the results
of other experiments which are
part of the Venus mission. .

SECOND GENERATION

The two main spacecraft Venus 9
and Venus 10 could be said to be
the second generation of automatic
stations intended for a deeper study
of Venus,

The special heat resisting shell is
cast off after the first stage of
braking; this makes it possible to
instal experiments outside the shell
of the craft, thus providing greater
facilities for study of the planet.
Also, it was possible in the new
design to instal better shock ab-
sorbing equipment which could have

Many problems arose in the re-
design of the shell which had to
be small and capable of withstand-
Ing temperatures up to 2,000°C and
a frontal force of more than 300
tons when entering the Venusian
atmosphere. Further, it had to be
easy to jettison the heat shell,

Perhaps it would be right to con-
clude this story of the new and very
exciting chapter in the exploration
of the so-called mystery planet by
citing Dmitry Grigoryev’s words—
“We geologists of the Earth find jt
difficult at first glance to suppose
that we are seeing on these photo-
graphs outcrops destroyed in situ. It
looks more likely that some un-
known force has scattered these
rocks over the planet’s surface.
Perhaps they fell or slipped down
from the surrounding rocks, It
could also be caused %y meteorite
craters of gigantic size. They do
resemble the sedimentary rocks well
known to us.” -

T
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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
have a real understanding of electronics by a

! p .modern, practical and visual method. No
e AR, e previous knowledge is required, no maths, and
;i @8- 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
g pace. A tutor is available to whom you can

it write, at any time, for advice or help during

: \\ .your work. A Certificate is given at the end
,-—/»;\ s sse  Of every course.

I 2.‘3

A Build an oscilloscope.

A

@ -U.)- ‘@;?
o \ As the first stage of your training, . ., 1 5 . ".,-i"'
£ ) you actually build your own Cathode T ,A T
O IS 7 ray oscilloscope! This is no l = o .
toy, but a test instrument L,
| O that you will need not only for the T []E"-f_jL ﬁeg N
course's practical experiments, F o ootsa £ S :},‘;\
O @ 00 ‘ but also later if you decide to * C‘ e
develop your knowledge and enter the arry out over 40
<> ol profession. It remains your property Read, draw and Y q
) ®) and represents a very large saving understand experiments

over buying a similar piece

. , on basic circuits.
of essential equipment.

circuit dlagrams. We show you how to conduct

In a short time you will be able to
read and draw circuit diagrams,
understand the very fundamentals

countless other electronic devices

experiments on a wide variety of
different circuits and turn the
information gained into a working

of television, radio, computers and knowledge of testing, servicing and

maintaining all types of electronic

PLUS
FREE GIFT!

ALL STUDENTS ENROLLING IN
OUR COURSES RECEIVE A FREE
CIRCUIT BOARD ORIGINATING
FROM A COMPUTER AND CON- 1 & ELECTRONICS SCHOOL, Dept. EL26
TAINING MANY DIFFERENT P.O. Box 156, Jersey, Channel Islands
COMPONENTS THAT CAN BE B ame
USED IN EXPERIMENTS AND

PROVIDE AN EXCELLENT B ADDRESS
EXAMPLE OF CURRENT ]
ELECTRONIC PRACTICE

and their servicing procedures.

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.

I Brochure without obligation to:
BRITISH NATIONAL RADIO

equipment, radio, t.v. etc.

(Block caps please) 1
.----------------------------.
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"Sparkrite ' was voted best ol B systems lested by Popular Motoring Magazine

TO ELECTRONICS DESIGN ASSOCIATES DEPT. PE2,
82 Bath Street. Walsell, W81 IDE. Phone 33852.

FROM Nomeo.... .

Aiidress.

Qty.
T T SPARKRITE MK 2 DY Assembly kits @ £10.93 -
SPARKRITE MX 2-Ready Buiti Nogative serth @ £13.08
| SPARKAITE MK 2 Rsady Buik Positive sarth o £13.08

ignition changeaver switches @ [281)

R.P.M. Limit systoms in the sbove wnits @ (242

1 onclese chegua/P.0.9 for £
Chogue No.

(Sond SAE # iru;.—-nln‘wlnl)

jmriia mk2

The tried, tested, proven, reliable, complete,
professional, capacitive discharge,

Sparkrite MK 2 is a high performance. high quality, capaci-
tive discharge, electronic ignition systam.

Because &1 the superb design of the Sparkrite clrcuit it
completely eliminates problems of the contact breaker.
There is no misfire because contsct breaker bounce Is eli-
tninated electtonically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high
R.P.M. Contact breaker burn is eliminated by reducing the
current to about 1/50th of the norm. It wilt perform squally
well with new. old, or even badly pitted points and is not
dependent upon the dwell time of the co breskers
for recharging the system. Sparkrite Incorporstes 8 short cir-
cuit protected inverter which eliminates the problems of
SCRA Jock on and therefore eliminates the possibility of
blowing the transistors or the SCR. {Many capacitive dis-
charge ignitions are not completely foolproot in this re-
spect.}

Sparnrite can theretore give you

up to 20% better fuel consumption. instant ali weather
starting. cleaner plugs they last up t0 5 times longer
without attention. faster acceleratlon, higher top speeds.
longer coit and battery life. efficient fuel burning and less
air pollution, smoother running. contlnual peak perfor-
mance.

THE KIT-COMPRISES EVERYTHING NEEDED

Ready drilled pressed steel case coated in matt black epoxy
resin, ready drilled base and heatsink, top quality 5 year

Electronic Ignition Kit

g trans! and cables. coil con
nectors, printed circuit board, nuts, bolts. sificon grease
full instructions to make the kit negalive or positive earth.
and 10 page instattation instructions.

OPTIONAL EXTRAS

Electronic R.P.M. limitation.

This can be included in the unit to prevent over revving,

an advantage to most cOmpanies. hire firms, high perfor

mance drlvars ete.

Electronic/conventiona! [grition switeh.

Gives Instant changeover from “Sparkrite” ignition lo con-
i ignition for p . static im

ing etc.. and will also switch the ignltion oft compietely

as a security device. Includes: switch. connectors, mounting

bracket and instructions. Cables excluded.

PRICES

DY assembly kit £10.93 incl V.AT. post and packing
Ready but unit £13.86 incl. VAT post and pachking
{Both 10 fit all vehicles with coil/disiributor ignition up to
8 cylinders.|

Switch for instant changeover from “Sparkrite Ignition 1o
conventional ignition £2.79 incl. V AT, post and packing
RPM fimiting control £2.42 inct. V.A.T post and packing
{Fitted in case on ready built ynit, dashhoard mounting
on kit

CALLERS WELCOME

AT LAST! THE GREAT RADIO OFFER WE HAVE
BEEN WAITING FOR! Think of the year 1984

RUSSIAN EARTH SHRINKER!

Huﬁéf{,{f’mesﬁsp ’ -\
that the Russlsns havs done It all NOW! Mc[ﬁﬂ”’ 4 ” SHRINKS YEARS AHEAD IN SPACE-AGE
v N MEW:.3 m " the WORLD TECHNOLOGY,QUALITY,PERFORMANCE,

It's a radio enthusiast's dream come true! This AND
oF BR 1§ '10135x9%x3% | RELIABILITY AND 7
;i ail, V) N iInONE!
‘ RMODEL

Brand New. space-age model is so far ahead Latty
of its time It will probably make your present specnuss\ Qrecad UE
| | “GiANTSPEAKE
withWORLDWIDE

radio seem like & '‘crystal set’'! Compare its
RECEPTION

performance with other radios costing up to £80
or more—we'll refund your money in full if
ISSIONS

and what might be produced then—now get the
ASTRAD SOLAR MX 11 and SEE for yourself

¢
t l91 PORTABLE RADIO&
COMMUNICATIONS RECEIVER
A AYTOMATIC ELECT:
W™~ PIN-POINT VISUAL TUNING INDICATOR
with AUTO-STATION COLOUR CHANGE

you're not absolutely thrilied! Fantastic specifl-
catlon! Latest advanced solid state. multi-
trangistor INTEGRATED CIRCUITS for maximum
selectivity, rellability and interference rejection
Instant PUSH BUTTON multi-waveband and
function selection. Wider band spread with
latest automatic electronic “‘lock-in‘" prismatic
colour change visual indicator for pin-point
tuning, plus 'switch-in" automatic frequency
contro! for ultra perfect tuning sensitivity.
EVERY WAVEBAND Inetantly st your fingertips
inctuding VHF, standard long, medium and & host
of short waves to cover the four corners of the
earth 24 hours of the day, including all normal
stations, local city and regional broadcasts,
commaercial, pop and continental stations plus an
incredible variety of specialised transmissions,
short mobile, experimental transmissions and
messages from all over the world! Separate
Treble and Bass plus ON/OFF, Hi LO volume
controls for utter perfection of reproduction
and tone. Large single rotary station tuning
control. Electronically controlied dial Hlumina-
tion (for use In dark) with energy saving feature.
DIN input/output sockst for tape recorders,
record players, etc. TV styls co-axiai and
additional sockets for short-wave and car aerials,
personal earphone, external power supply, etc
Completely portable—runs economically on
standard batteries obtainable everywhere, or | in a flash for transmissions the world over!
direct through battery eliminator from 220/250V A.C. Mains supply. Also tabulous as a CAR RADIO! Beautitul teak effect finish cabinet, size 13}in. x 94in. x 33in. overail
approx. incorporating “fold-away ' carry handle. Internal ferrite rod aerial plus 31in. telescopic swivel antenna. Complete with full operating instructions and
WRITTEN GUARANTEE (full UK. service facilities and spares). ONLY £29-95 box, post etc. 75p. *BUT WAIT, for only 85p sxtra you can also get the
sensational '"COMPUTERISEO" WORLD TUNING GUIDE (enables you to zone and time in a flash for transmissions the world over—even lets you
know when to tune into the UK. when abroad—No guessing, No messing'} plus standard long Iife batteries {send tota) £31-55). Mains/Battery Eliminator
under haif price it purchased with Radio. Yes, only £2-12 extra, It required. (Send total £33-87). Send quickly. 7 days mail order approvai from receipt
of goods. Refund If not deligh Or call at either store. Access & Barclaycarde welcome—Pleags state number when ordering by post.

OPERTUNlTIES LTD Dept. PE/44, 164 UXBRIDGE ROAD, LONDON W12 8AQ (Thur. 1, Frl.

¥ > POUR!
RoNIC | N o PR
— 25" s T

EQUIVALENT TO
RANSISTORS
AND DIODES

C
PE
AVEBANDS-:
ANM/EMPLWS

STANDARDLONG,
@ AND MEDIUM

5 SHORT WAVE BANDS
TO COVER THE WORLD!

ms AUTOMATIC FREQUENCY CONTRG

Mains/Battery
Efiminator £4-25

» SPECIAL:BONUS:
Under half price
if purchased with

BOX, POST
3L g1 radio ONLY£2.12!

{ncupes W, AT, NOMORE O Pav;}

WORLD TUNING GUIDE

No more guesswork-instant data at your
fingertips enables you to zone and time

{facing Shapherds Bush Gresn). Also 37/39 High Hol 0
Lane}, London, W.C.1. (Thur. 7). Both Mon. to Set. Dglo 8. ey S
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By D.B. JOHNSON-DAVIES & A.M. MARSHALL 5.

PART 2

HE opening article of this series described the

main basic element from which complementary
MOS i.c.s are constructed —the complementary
inverter pair. This is an arrangement where n- and
p-channel MOSFETs are connected in series to operate
in push-pull fashion across the supply rails (Fig.
2.1).

When one device is on, the other is off and the
idling or quiescent power consumption is a few
nanowatts. The switching characteristic of the cMos
inverter very closely approaches that of the ideal
switch. The switching thresholds of the two devices
are typically 45 per cent of the supply voltage. Thus
cMos has a high degree of immunity to noise—a
powerful attribute in industrial and automotive
applications.

Switching power consumption increases linearly
with operating speed. At 2MHz a typical cMos gate
will consume ImW at 5V-—the same as a low-power
TTL gate. At 20kHz the power consumption of the
cMmos gate will reduce to 0.0lmW, while the con-
sumption of the TTL gate remains at ImW.

Finally, it was shown that cMos operates from a
single positive supply which, for standard devices,
can be anywhere in the range of 3 to 15V. The posi-
tive rail is called Vpp, since the drains of the
p-channel devices are connected to it. The other rail
is generally referred to as Vgs, since the sources of
the n-channel devices are connected to it. It is nor-
mally OV but can be negative if the signal has a
negative swing.

THE TRANSMISSION GATE

Another way of arranging the n- and p-channel
devices is to connect them in parallel instead of in
series as in the inverter. This forms the cMos trans-
mission gate which has a considerably superior per-
formance over any other form of semiconductor
switch. It behaves as a bi-directional single-pole,
single-throw switch with a very high off/on resis-
tance ratio of 10° ohms. It can handle both analogue
and digital signals.

All cMos i.c.s are constructed from the two basic
building blocks; the inverter and the transmission
gate. The transmission gate enables cMOS to do
things that are virtually impossible with other logic
families.
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The basic transmission gate circuit is shown in
Fig. 2.2. The transmission gate is on when the gate
of the p-channel device is at OV and the gate of
the n-channel device is at V;,. When the levels at
the gates are reversed, the transmission gate is off
and a resistance of about 10!! exists between the
input and the output.

In the basic form shown in Fig. 2.2 the resistance
between the input and the output when the trans-
mission gate is on (Ryy) is several hundred ohms;
the actual value varies rather sharply with the
voltage applied at the input. The addition of a third
p-channel device to delay the turn off of the
n-channel device, gives a much flatter Rgy versus
V,x curve. This enables the transmission gate to
switch analogue signals with very low distortion.

The advantage of having opposite polarity devices
in parallel, is that the analogue signal can swing over
the whole cMos supply range. With a single device,
the signal swing is limited by the gate threshold.
Furthermore, with the complementary pair, the
signal can flow both ways.

The circuit of Fig. 2.2 is used extensively in the
fabrication of flip-flops, latches, shift registers and
counters. It enables these functions to be imple-
mented much more economically than the equivalent
bipolar functions, which means that more logic can
be integrated on a cMos chip. As an example, a
D-type flip-flop in cMos requires an eighth of the
chip area as the same function in TTL.

THE BILATERAL SWITCH

When the parallel pair is combined with an
inverter, as in Fig. 2.3, we have the cMos bilateral
switch, This is operated by the application of a
“0” (Vgg) Or a “1” (Vpp) to a single control terminal.
When the control pin is high, both the n- and p-
channel devices are on; thus the switch is on.
Similarly, both parallel devices are off when the
control terminal is low.

LOGIC GATES

NOR and NAND gates are readily formed by com-
bining the complementary inverter pairs in series-
parallel-arrangements.
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If p-channe]l devices are connected in series from
the positive rail to the output, and the n-channel
devices connected in parallel from the OV rail, NorR
gates are created (Fig. 2.4).

On the other hand, if the p-channel devices are
put in parallel and the n-channel devices in series,
NAND gates are formed (Fig. 2.5).

For clarity these arrangements are represented in
Figs. 2.4 and 2.5 by interlocking pushbuttons. It can
be scen, in the case of the NOR gate, that if all inputs
are low, then all the series transistors are on and the
output is high. If one input is high, then one of the
series transistors will be off and the output will be
low, whatever the state of the other inputs. Similarly

oo
Q
Fig. 2.1 (left). Complementary p- and
— n-channel devices connected to
||—>—p form the basic cMOS element, an
L4 o inverter

Fig. 2.2. Paraliel connection
of the complementary pair
forming the basic trans-
mission gate. It is not only
a basic building element in
CMOS i.c.s but also makes
an excellent switch for ana-
logue signals
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p
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wzso B Ron
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Fig. 2.3. The cmos bilateral switch,
formed by adding an inverter as a
control element. It is equivalent to
a fully-floating s.p.s.t. switch and
both digital and analogue signals
can pass in either direction. Trans-
mission bandwidth is at Jeast
50MHz

Fig. 2.4. Simplified representation of series-
parallel connection of CMOS inverters to form
3-input NOR gate. When all inputs are ‘'low"’, the
output is ‘“*high". If any input goes ‘*high”, the
output goes "low"

Fig. 2.5. CMOS 2-input NAND gate; the comple-
ment of the NOR gate. The n-channel devices
are now in series instead of parallel. If either
input goes *“'low", the output goes '*high"”
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‘with the NAND gate; if all inputs are high, the out-
put will be low since the n-channel devices in series
will all be on and connect the output to the OV rail.
If any input goes low, then the output will be high.

FAN-IN AND FAN-OUT

cMos has limited fan-in and almost unlimited fan-
out. As shown above, each extra input to a gate
requires an additional complementary pair. This in
practice limits the number of inputs, for standard
gates, to four. The reason for this is that what is
known as pattern sensitivity at the output, becomes a
significant problem as the number of elements in a
gate is increased.

Pattern sensitivity can be understood by réferring
to Fig. 2.4. When all the inputs are low, the output
is connected to Vp,;, via the series p-channel devices.
If the output imp&dance is to be held within reason-
able limits, then as more elements (i.e. inputs) are
added, the on resistance of each series device musf
be increased. This is done by enlarging their
geometries or chip areas. Similarly, the n-channel
devices in the NAND gate {Fig. 2.5) have to be progres-
sively increased in size.

BUFFER SOLUTION

The solution to pattern sensitivity is to buffer the
gate output with two inverters. This need not in-
crease the chip area, since smaller geometry transis-
tors can be used to generate the logic function while
only two large transistors are required for the final
output inverter.

Apart from eliminating patterning, output buffer-
ing improves cMos performance in several other
ways. Since the input geometries are small, the input
capacitances are reduced thus increasing the perfor-
mance at high speeds. Output drive can be truly
symmetrical, since there is only one sink or source
transistor regardless of the number of inputs. The
added buffer stages also provide increased voltage
gain, which further improves the switching transfer
characteristic and increases the noise immunity (Fig.
2.6).

Fan-out is limited only by the effect on operating
speed of paralleling output capacitances. The d.c.
fan-out amply covers any designer’s practicable
requirements; being more than 100,

PART NUMBERING SYSTEMS

This series of articles is concerned with the stan-
dard cmos logic family, which was originated by
RCA as the CD4000 series undér the trade mark
COS/MOS. In 1971 Motorola made a firm commit-
ment to the production of cMos with the announce-
ment of not only second-source versions of some of
the CD4000 series, but also some special Motorola
designs. The Motorola trade mark is McMOS.

Today Motorola and RCA are, by far, the two
largest producers of the standard cMos logic family.
This series of articles will, therefore, be confined to
the products, and their various designation systems,
of these two companies.

The situation is that both companies offer a range
of cMos devices which are pin-for-pin replacements
for one another, although the precise specification
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and the internal construction may vary between the
two companies. Also, both companies manufacture
cmos devices which are special in-house designs but
which are not necessarily second-sourced by the
other.

PREFIXES AND SUFFIXES

RCA prefix cMos devices, CD4---; while Motorola
uses MCl4---. Thus the CD4001 is equivalent to
the MC14001. The infix 5 appears in parts originated
by Motorola and has no other significance. Thus the
MC14518 is equivalent to the CD4518.

Suffixes indicate type of packaging and operating
temperature and voltage range. The ordinary com-
mercial plastic packaged device is the type that will
be used throughout in these articles.

For this type of device Motorola uses the suffix
CP which specifies an operating voltage range of 3
to 16V, and an operating temperature range of —40
to +85°C. '

RCA uses the suffix AE or BE. AE specifies 3 to
15V operation over the temperature range —40 to
+85°C, while BE specifies 3 to 18V operation
over the same temperature range and incorporates
output buffering (see above under fan-in).

: )

Yooy,

Fig. 2.6. Comparison of the switch-
ing characteristic of buffered and
unbuffered gates. Feeding the gate
output through two inverters gives
an ideal transfer characteristic,
increases noise immunity and
avoids output patterning
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Fig. 2.7. Package diagram of the
4016 and 4066 quad analogue
switches. Each switch is indepen-
dent and can transmit signals with
a bandwidth of up to 50MHz, while
the on/off control pins can be
switched at up to 10MHz




Other suffixes indicate military-grade devices or
more expensive packaging, and need not concern us
heré.

Therefore when cMos devices are described and
used in circuits in these articles and no prefixes or
suffixes are used, it should be understood that
reference is being made to the commercial plastic-
packaged range, described above, from either
Motorola or RCA.

THE QUAD ANALOGUE SWITCH

cMos technology has produced an excellent means
of switching analogue signals. The cmos bilateral
switch avoids the drawbacks encountered in bipolar,
f.e.t. or single-channel Mos analogue transmission
configurations. Also it can be used independently of
any other logic or component in many systems that
require fully-floating switches.

The 4016 contains four independent bidirectional
switches in one 14-pin dual-in-line package (Fig.
2.7). The switches are purely ohmic with an on
resistance of about 300 ohms and off resistance in
the region of 101 ohms. They will transmit
frequencies of up to SOMHz, while the on/ off control
pin can be switched at up to 10MHz. This makes
it a simple matter to multiplex video signals with low
distortion. A simple, high-performance oscilloscope
trace doubler/quadrupler using this technique will be
described later in this series.

REMOTE SWITCHING

The matching between four switches on a chip is
excellent and crosstalk is low; typically —50 to
—80dB. The control is isolated from the switching
circuit and has a very high impedance of 102 ohms.
Thus the 4016 would be excellent for remote switch-
ing over long lines in noisy environments. Another
application is in switching electronic organ-stop
filters. Pre-arranged mixtures of stops can also be
selected by a simple toggle switch.

The only constraint on the switched signal relative
to the control signal is that the switched signal must
never exceed the levels of the supply lines. Thus if
a sine wave of 10V peak-to-peak with an average
value of OV is to be switched, V,,;, must be at least
+5V and Vg at least —5V.

The output of cMos devices is generally the
inverter. This is a “totem pole™ structurc whereby the
output is always at either V,,;, or Vgs. Certain appli-
cations, such as digital filters, require outputs similar
to the TTL open-collector output. This is easily imple-
mented with the 4016, as is three-state operation for
common bussing of outputs. This will be discussed
later.

An alternative pin-compatible device to the 4016
is the 4066. This has a lower Ry of around 80 ohms
at 15V.

The 4016 is one of the few cMos devices where
the specification varies considerably between manu-
facturers. For critical applications the data sheets
should be consulted.

Next month: CMOS gates and flip-flops. How gates
can be biased in the switching région to give low
power, high gain linear amplification. An oscillo-
scope trace doubler will be described.
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BLIND CALCULATORS

THE development of two new calculators from
America should be of great help to the blind.
Developed by the American Foundation for the Blind,

one calculator has braille output and the other a voice

output.

The braille calculator is a modified standard five
function type with a floating decimal point and equipped
with a braille cell. Within the cell is a two-by-three array
of solenoids positioned beneath a similar array of small
pins. Energising the solenoids forces the pins above the
cell surface in patterns which represent the decimal
point and numerals 0 to 9 in braille.

The audible calculator, developed for the Foundation
by Telesensory Systems Inc. of California, has a 24-
word vocabulary built into a speech generating read-
only memory i.c. It has six basic functions, including
square root, percent, automatic constant, floating decimal
and an eight-digit visual display.

The speech key can be depressed repeatedly to
announce the display information without initiating
further calculations.

The American Foundation for the Blind hope to be
able to offer these calculators on a world-wide distribu-
tion basis.

SKY LINK

HE world's biggest communications satellite success-

fully launched from Cape Canaveral in September,
is now undergoing tests and will go into service shortly
over the busy Atlantic region carrying phone calls to
and from the UK, the rest of Europe, North and South
America, Africa and the Middle East.

The satellite is capable of carrying more than 6,000
telephone calls and two television channels at once. It
is the first of a new generation of high capacity satellites
to be launched over the coming years.

Nearly eight feet taller than a l.ondon double-decker
bus, the satellite is provided by the International Tele-
communications Satellite Organisation (Intelsat) in which
the UK is the second largest shareholder. United King-
dom calls will be handled by the Post Office’s earth
satellite station at Goonhilly, Cornwall.
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RADIO EXGHANGE LTD.

NEW EDU-KIT MAJOR

Amplifier tor

.® o)

COMPLETELY SOLDERLESS
ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

@ 4 Transietor Earpiece @® 5 Transistor Push Pull @ Batteryless Crystal Radio
Radio Amplifier @ One Transistor Radio.
@ Signal Tracer Transldstor Loud- Transistor Regenera-
Signal Injecto: speaker Radio MW/LW. tive Radio
O |gna‘ LS ®5 Transistor 8hort @ 3 Transistor Regenecra-
@ Transistor Tester NPN Wave Radio tive Radio
—PNP @® Electronic Metrononic @ Audible Continuity
@ 4 Transistor Push Pull @ Electronic Noise Genera- Tester

@ 24 Resistors @ 21 Capacitors @ 10 Transistors @ 3}* Loudspeaker @ Karpiece @ Mica Baseboard

@ 312-way Connectors @ 2 Volume Controls @ 2 8lider Switches @ 1 Tuning Condenser @ 3 Knobs

@® Ready Wound MW/LW/8W Coils @ Ferrite Rod @ 6! yards of wire @ 1 yard of sleeving, etc
Complete kit of parts including construction plans

Total building costs
P.P. and Ins. 65p

@ Sensitive Pre-Ampll@er.

£9-99

=

Ny
,)

ELECTRONIC CONSTRUCTION KiT KITS

E c K V.H.F. Receiver Kit.

8 translstors and 3 diodes. Push pull output.
3in loudspeaker, gain control, superb 9 section
swivel ratchet and retractable chrome plated tele-
scopic aerial, V.H.F. tuning capacitor, resistors,
capacitors, transistors, etc. Will receive T.V.
sound, public service band, aircraft, V.H.F. local
stations, ete. Operates from a 9 voit P.P. 7
battery (not supplied with kit).

Complete kit of parts £F*9 5 P.P. and Ins. 55p
INCLUDING CONSTRUCTION PLANS

E.CK. 4

7 Transistors, 6 tuneable wnv:bundl. MW,LW, Trawler Band,
3 Short Wave Banda. Receiver K

With 5in X 3in loudspeaker. Push pull output stage
gain control, and rotary switch. 7 transistors and 4 diodes.
6 section chrome-plated teleacopic aerial. 8 in !ensnl\e
ready wound ferrite rod aerial, tuning capacltor reslstors.
capacitors, etc. Operates from a 9 volt P.P. 7 battery (not

supplied with kit). \

Complete kit of parts €725 P.P. and Ins. 55p
INCLUDING CONSTRUCTION PLANS

TRANS EIGHT

8 Transistors and 3 Diodes

6 Tunable wavebands: MW, LW, 8W 1, 8W2, 8W3 and trawler band. Senaitive
ferrite rod aerial for MW and LW. Telescopic aerial for short waves. 3in
apeaker, 8 improved type transistors plus 3 diodes. Attractive case in black
with red grille, dial and black knoba with polished metal inserts 8ize 9in x
J4in X 23in approx. Push pull output. Battery economiser switch for extended
battery life. Ample power to drive a larger speaker. Parts price list and
plana free with parts.

Total building costs £699 P.P. and Ins. 55p

V.HF. AR
CONVERTER KIT

Build this converter kit and
receive the alrcraft band by
placing it by the side of a
radio tuned to medlum wave
or the long wave band and
operating as shown in the
instructions supplied free
with all parts.

Uses a retractable chrome
plated teleacopic aerial, gain
control, V.H.F. tuning capacitor, transistor, etc.

All parts including case and plans

£4 35 PP. & Ins. 40p

ROAMER TEN MARK 2

WITH VHF INCLUDING AIRCRAFT

Now with free earpiece and awitched socket. 10
transistors. Latest d4in 2 watt ferrite magnet loud-
speaker. 9 tuneable wavebands, MW1, MW2, LW
8W1, W2, 8W3, trawler band, VEF

and local statlions, also aircratt band.

Buiit in ferrite rod aerial for,
MW/LW. Chrome plated

6 sectlon telescopic

aerlal, can be angled

and rotated for peak

short wave and VHF
llstening. Push pull

output using 600mW
transistors. Car aerial

and tape record
socketa. 10 transistors

plus 3 diodes. Ganged

{Overseas Seamail P. & P, £2:50)

Build Radios,
Amplifiers, etc.

Five units
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 boarde, 10
transistors, 4 diodes, resistors, capacitors, 3 *in knoba,
Units once constructed are detachable from master
unit, enabling them to be stored for future use. Ideal
for schools, educational authofities and all those
interested in radio construction.

Parts price list and plans free with parts.

Total £6 99 P.P. and Ins. 55p

building (Overseas Seamail

costs 40)

6 Transistors and 3 diodes. Power by 9V battery.
Ferrite rod aerial. 3in lowlspeaker, etc. MW/LW
coverage. Push pull output. Parts price list and
plans free with parts.

Total £ 5 5

Bulldlng

P.P. and Ins, 50p
(Overseas Seamail
£2:30)
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tuning condenser with

VHF section. Beparate coll for aircraft band. Volume
>nfoft. Wave Change and tone controls. Attractive
Case in black with silver blocking 8ize 9in X 7in X 4in.
Fasy to tollow instructions and diagrams. Parte price
list and plans 50p free with parts.

£I I 8 1 P.P.ss&plns.

NEW JIFFY TESTER

Easy to build and operate, fits in the pocket. A quick
checker for continuity of resistors, chokes, diodes,
transistors, circuit wiring (not mains)and Imul eakers.
Complete wnt G

earpiece, jack
plug and socket
resistors, capa-
citors, com-
ponents, ctc.
Parts price
building £3 ]5
costs: .
P.P.and Ins, 30p FEB SE =G 7 e
(Overseas Sezmzll P. & P. L1:70) i

POCKET
FIVE

Total building
costs

Total

To: RADIO EXCHANGE LTD.
61A High Street
Bedford MK40 1SA

Tel.: 0234 52367, REG NO, 788372
@ Callere side entrance '‘Lavells’ S8hop.
@® Open 10-1, 2.30-4.30 Mon. Fri. 9-12 Sat

3 tunable wave-

bands. MW, LW

and trawler band. Yenclosef............ . for

7 stages, 5 transis-

tors and 2 diodes, supersensitive ferrite rod aerial,

attractive black and gold case. 8ize 5lin X 1jin X Name ..........iciiiiii e
8‘«m approx. Plans and parts price list free with

Total P.P. and Ins. 45p Address ............ . i
Bmldmg £5 99 (Overseas Se;matl

RADIO EXCHANGE LTD.
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GREENWELD

HAVE MOVED TO LARGER PREMISES AT:
443 MILLBROOK ROAD
SOUTHAMPTON SO1 OHX

Tel. (0703) 772501

Ail mail order and callers to this address please—callers only to 21 Dept-
ford Broadway, SE8 (Tel. 01-692 2009) and 38 Lower Addiscombe Road,
Croydon (Tel. 01-688 2850)

T4l
8pin DIL fult spec., 10+ 28p, 25 + 23p,
100+ 21

BARGAIN PACKS

12BC107 £1-20 25 IN4001  £1-20
14B8C108 £1-20 22 1N4002  £1-20
12B8C108 £1-20 20 IN4O03  £1-20
15 BC148 £1-20 18 IN40O4 £1-20
12B8C149 £1-20 16 IN4OOS  £1-20
12BC157 £1-20 14 1N4006  £1-20
12B8C158 £1-20 12 IN40O7  £1-20
12BC150 £1-20  -40 IN4148  £1-20
22N2646 £1-20 32N30S5 £1-20
108C320 £1-20 1 SN76660 £1-20
12BF184 £1-20 1 SN76013 £1-20
7BFI73  £1-20 474C £1-20
§ BF181 £1-20 2555 £1-20
12 BF195 £1-20 6BY103 £1-20
12BC548 £1°20 6 BC3488 £1-20
Al tull-spec. marked devices.
PC ETCHING KIT Mk Il

Contains 11b ferric chioride, 100 8q. in
copper clad board, DALO Quick Dri
etch resist pen, abrasive cleaner,
2 miniature drill bits, etching dish
and instructions, £3-85.

Tib BARGAIN PARCELS

Hundreds of new components—pots,
resistors, capacitors, switches, PC
Boards with transistors, diodes and
zeners, loads of odds and ends. Only
£3-25,

TRANSISTOR PACKS

200 assorted mainly out of spec tran-
sistors, mostly unmarked—NPN, PNP
plastic., TOS, TO18, RF, AF, small
signal and TO3 power devices. About
75% usable devices. Only £1.80.
1,000 unmarked 1N4148 diodes, 95%
OK. Only g4,

100 unmarked BC108, untested £2°10.

RE-SETTABLE COUNTERS
4 digit 24v operation, 68mA. Speed
up to 10 impulses/sec, £1-50.

CALCULATOR KEYBOARDS

4 different types—all have 0-8 and

DP keys plus the following:

Type A has 10 function keys and 5
position slide switch, slze 200 x
135mm. Price £1-50.

Type B has 13 function keys and 5
position slide switch, size 200 x
135mm. Price £1-85.

Type C has 14 function keys and 7
poaition slide switch and a 3 posi-
tion slide switch. size 185 x 115mm.
Price £1-80.

Type D has 19 function keys and &
position slide switch. Size 220 x
125mm. Price £2-10,

HEAT SINKS
Large (155 x 135 x 80mm) with 2 x
0C29. Weight 3ib, £1-30.

0DDS AND ENDS

80V 10A rectifiers—4 mounted on
heat sink, ideal for battery charger,
£1-20.

Screw mixture—approx. 500 assorted
screws 2BA to 8BA plus some seif-
tapping, few nuts and washers, etc.,
£1.

Telephone handsets, brand new,
but old type so only £1-20 pair.

115V 85W soldering irons, £1-20.
230V 700W immersion heater, 75p.
VHF power transistor by Texas, type
2N3375, £1-20,

5558
8 pin DIL full spec., 3+ 52p, 10+
4p, 25+ 41p.

RESISTOR AND CAPACITOR PACKS
400 assorted carbon resistors £1-50
250 hi-stabs, 1, 2, $% 1W £1-40
100 wirewounds 2-15W £2-00
200 miniature resistors, }. 1

and W, mostly carbon film £1-10
200 poly, mica, ceramic caps £1:10
100 polyester, 0-01-2-2uF £1-30
200 miniature electrolytics, but

many unmarked so only £1-10
15 airspaced and compression

trimmers £1-10

JUMBO PACK: 1 each of the above
8 packs, £10-90 value for oniy £8-50!

TRANSFORMERS

ANl have mains primaries: 8-0-6V
100mA  90p; 9-0-8V 100mA 95p;
12-0-12v 50mA lﬂp, 12-0-12V 100mA
£1; 24-0-24v 500mA £2:05. Multi-
tapped transformer to give 3, 4, 5,
6, 8, 9, 10, 12, 15, 18, 20, 24 or 30V,
or 12-0-12V, or 15-0-15V—1A version
£3-15; 2A version £4-45; 30-0-30V 1A
£3-25; 6-0-8V 1}A £1:95; 12-0-12V 1A
£2-15; 25V 1-75A £2; 17V 1A £2-10,
COMPUTER PANELS

Large quantity always availabie; 3ib
assorted £1-75; 7Ib £3-88; 56ib £16.
Pack with about 500 components inc.
at least 50 transistors £1.

Pack with 12 high quaiity panels,
inc. 1Cs, power transistors, multi-
turn trimpots, hundreds of smaii
signal transistors, resistors, zeners,
capacitors, etc., only £2-75.

FERRIC CHLORIDE

technical quality in 11b
ed packs: 1lb 85p; 3ib
1-90; 10ib £4-80; 100Ib £38,

VEROBOARD

100 8q.in assorted sizes and pltches,
about 8 pleces (all 0- 1in if requested),
£1-20.

RELAYS

Lots of different types available to
callers. Minlature plug-in types, 430 +
430 ohm coll, 4 c/o contacts, 80p.
PO 3000 type 500 ohm coll (operates
on 8V). 1 heavy duty make contact,
80p. Omron 11 pin plug-in type, mains
coil, 3 c/o contacts rated 10A, £1-20.
PE Gas Ignitor Kit, as featured in
July 1975 edition. StHi only £3.

VEROBOXES

Professional quality, two-tone grey
poiystyrene boxes with threaded
inserts for mounting PC boards:
120 % 85 x 40mm £1-52; 150 x 80 x
50mm £1-75; 188 x 110 x 80mm £2-40.
Sloping front type: 220 x 174 x 100/
§2mm £4-20,

DEVELOPMENT PACKS

50V ceramic piate capacitors, 5%:
10 of each value 22pF to 1,000pF,
total 210 caps., £3.

CR25 carbon film {W resistors, 5%:
10 of each value 10 ohms to 1MQ,
total 610 resistors, £7-50.
Electrolytics. wire ended 25V work-
ing, 10 each of: 1, 2-2, 4-7, 10, 22, 47
and 100mF, 70 capacitora for £3-80.
400mW zeners 5%, 10 sach 3V to 30V,
260 in all. Only £14,

Genuine GOLDRING Stylus r. s p. 25

[el- 1] £2-38 Q850 £1-98
Q800/H £2-38 Q800/E £4-42

MICROPHONES®F. s p. 250

UD130—Cardioid dynsmic dual impedance 800’

and 50kN £6-58
ECM81—Cardiold condenser omni-directional
800 and 50kl impedance £11-99

RX201—Cardioid dynamic 600N echo mike, 4
transistors, 1-5sec reverberation time, with

volume control and on—off switch £9-93
Phliips type cassette mike £1-85
Cassette stick mike with remote control £1-30
Gem 2 station intercom (baby alarm) £3-85

CASSETTES (Low Noise) r.sr. 25

1-5 over 6

C60 35p 32p
C90 43p 40p
c120 55p S2p

SOLDERING IRONS r.2P. 25

12V d.c. 15 watt £1-24 250V a.c. 40 watt£1-40

CABINET KITS . & P. 85p per pair

12" x §* or 7" x 4" cutout) £2-90 each
12" X 12" ‘;}" (10" 8" or 8” x 5" cutout) £4-05 each

18" x 11" x 74" (8" and 3", 8” x §” or 8” cutout) £5-10
22" x 14" x 74" (13" x 8” or 12" and 3" cutout)
ALL PRICES INCLUDE VAT )
items subject to availability and manufacturers
increase. U.K. only.

£6-15 each

Riversdale Electronics
Mail Order Department IEIZN

\ P.0.Box 470, Manchester MI60 4BU /,

Oo you want promotion. a betler job.
hgher pay”

YOURSELF FORA

BETTER JOB -~ MORE PAY!

This helpful guide 10 success shoukd be
sead by every ambitious engineer

“"New Opportunities”” shows

you how to get them through s Jow-cost
heme study course There are no books to
buy and you can pay-as-you-learn

Send for this helpful 76 page FREE book
now No obligation and nobody will czll on
you [1 could be the best thing you ever did

Free with every order—base connection data sheet on over 50 popular
digitsl/linear ICs, voltage regs., etc.

All prices quoted inctude VAT and UK/BFPO postage. Most orders des-
patched on day of receipt. SAE with enquiries or for List please. Send
10p for Multimeter catalogue—free on request on orders over £3. Official
Orders accepted from Schools, etc. Export/Wholoule enquiries

welcome. Surplus ¢

P ay
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~ S SRS CUT OUT THIS COUPON I Il Il S
CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest. Post to the address delow,
C &G.Radio. TV& O C. & G. LI Insalls- O

Electronics. Mechanics tions and Wiring
Practical Radio end O  Radio Amateurs O  Generai  Electrical O
Electronics  (Tech- Practical TV Engineering
natron) Colour Television Society of Engineers O

Servicing

Computer Electronics
C. & G. LI Radio TV
Servicing cert.

Post Master General
Ist & 2nd class certs.
C. & G. FElectrical
Engineering Practise

Electronyg  Engineer-
ing
Television Mainten-
ance and Servicing
Genersl Radio and
TV Enginesring
Radio Servicing. Main-
tenance and Repairs

(Electrical Engineer-
ing)
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AERIAL FIXING

Claimed to take less than two
minutes to erect, a new type of TV
or radio aerial bracket has just been
introduced by Rawlplug.

The adjustable arms of the corner
bracket fit into two small holes
which have to be chiselled out of
the mortar of the brickwork. Once
in position, a single locking nut js
then tightened to complete instal-
lation.

One bracket is reckoned to be
sufficient for aerial masts up to 6ft
high. Two brackets are recom-
mended for higher masts.

Ideal for most domestic aerial in-
stallations, the Rawlplug SSBI re-
tails at £2:2]1 plus VAT (8%). For
addresses of nearest stockists,
readers should write to: The Rawl-
plug Co. Ltd.,, Rawlplug House,
147 London Road, Kingston-upon-
Thames, Surrey, KT2 6NH.

FIRE ALARM

Ideal for garages, lofts and small
rooms, the new fire alarm system,
type FB-75, from Photain Controls
is also suitable for the elderly or
infirm.

The unit has been designed so
that it is easily installed by just
fixing to a wall and connecting to
the nearest power point. Once con-
nected to the supply the unit will
sound the alarm (85dB) automatic-
ally for any temperature rise, smokc
detection or, if operated manually
by pulling a cord, emergency.

For smoke detection it is claimed
that the alarm will operate within
30 secs of the unit detecting a level
of smoke equivalent to 5 per cent
obscuration of a light beam over a
distance of 1 metre, The heat de-
tection will operate the alarm when

MARKET
PLACE

[tems 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.

the ambient temperature reaches
60°C and will reset when the tem-
perature falls to 55°C.

Once triggered the alarm bell will
only cease ringing when smoke or
heat are no longer present. In the
case of manual operation, pulling
the cord for a second time stops
the bell ringing.

The recommended retail price for
the FB-75 is £20 plus VAT. Further
information is available from
Photain Controls, Unit 18, Hangar
3, The Aerodrome, Ford, Sussex.

POWER UNITS

A range of Selmar compact and
reliable mains charging and power
units for electronic calculators or
low-voltage equipment, such as bat-
tery operated recorders, is now being
marketed by Stellar Components
(Sales).

These power units have been de-
signed to meet the new British
Electrical Safety Standards which

become law in April. Suitable for
most models of calculators, the units
are supplied with a four-pronged
universal plug to cover various in-
put sockets found on calculators.
From a safety point of view it
would seem to be a bad practice
to have three of the four prongs.
with a voltage at their tips, bare to
the elements—a possible safety risk?
One of the units from the range
iIs a multi-voltage unit which
switches between 4:5V, 6V and 9V
at 300mA. The recommended re-
tail price for this unit ijs £3-95 plus
VAT. Details and prices for the
other units can be obtained from
Stellar Components (Sales) Ltd.,
The Causeway, Maldon, Essex.

DATELINE

To coincide with the announce-
ment of AMI Microsystems setting-
up a new section to market certain
products under the brand name of
OM-EX, they have introduced a
range of special “notebooks” cum
executive desk-top calculators/calen-
dars, They are also marketing a
range of led. and lcd. digital
watches under the same name.

These include a calendar holder,
notebook and 3-ring binder in-
corporating a 4 or 5 function
calculator with an 8-digit display,
floating decimal and automatic
constant,

The highlight of the range is a
memo pad holder with a built-in
solid-state clock as well as a cal-
culator/calendar.

The recommended retail price for
the basic calendar/calculator clock
set is £32:50. Complete details of
the range of units is available from
AMI Microsystems Ltd., 108a Com-
mercial Road, Swindon, Wilts.

SSB1 aerial mast fixing bracket
from Rawlplug

The OM-EX executive desk set
and leather notebook

Selmar low voltage charger/power

unit from Stellar Components
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l:llll:l( With Independent .Inur-y Timer

* Accuracy within a few seconds per week

% Back-up batteries ensure crystal timebase working with ignition off

* Alarm and other optional facilities available

A DIGITAL clock intended expressly for car use
must provide the function of any digital ¢lock

to provide an attractive, accurate and reliable
display of time. But. additionally, the fact that the
clock is in a car demands features not usually found
in mains-powered units.

To be legible during the day the display should
have the maximum possible brightness, and in order
not to distract the driver at night this intensity
should be reduced. preferably automatically.

A car clock becomes far more attractive if, in
addition to showing the time. it can be used as a
stop-walch to time journeys. without interfering with
the clock function.

The car clock described here includes all these
features.

By M. Fischer*

SUMMARY OF FEATURES

The jumbo-sized l.e.d. displays are driven at the
maximum current (and intensity) compatible with a
long life-time, giving a readout which is legible under
anv conditions other than having bright sunlight
shining directly onto it. The clock i.c. chosen, the
MK 350253, has a three-level automatic intensity con-
trol.” and the display enable input allows an extra
MK 50253 or MKS0250 to be added to serve as a
journey timer, sharing the clock display circuitry.

A crystal timebase is used, capable of giving an
accuracy of a few seconds a week.

Back-up dry batteries are incorporated to ensure
uninterrupted operation if ever the clock is discon-
nected from the car battery.

Sintel — ! a s ’ g —

130

Practical Electronics

February 1976



AN EXTREMELY VERSATILE DESIGN

The basic car clock design described in this
article is capable of modification or expansion to
provide other timing and controlling functions. For
such uses, which will generally imply out-of-car
installation, the first requirement is conversion for
a.c. mains operation.

A mains alarm clock can readily be realised;
there is adequate room in the specified case for
inclusion of the alternative and additional electronic
assemblies.

If the clock is to be used as a controller, a larger
size case may be necessary.

Full details of these interesting possibilities will
be given in a second article next month.

COMPONENTS . . .

The MKS50253 has an alarm facility and wiring
for using this has been included on the clock PCB

The clock is built on four printed circuit boards:
the displays (PCB3): the clock (PCB2); the crystal
timebase (PCB4) and the power supply and journey
timer (PCB1). The clock p.c.b. will also accommo-
date all components needed to build a mains-only
alarm clock: details of using this and other optional
functions will be given next month.

CIRCUIT DESCRIPTION

The main circuit diagram is given in Fig. [. This
shows the clock. display. journey timer and power
supply sections. with-all interconnections. The prac-
tical division into three printed circuit board assem-
blies is indicated. The crystal timebase circuit is
shown in Fig. 2. There are only three connections
from this circuit (which occupies PCB4) to the other
boards. so little difficulty should arise in correlating
Fig. | and Fig. 2.

Resistors
R1, R2, R6, R9 120kQ) (4 off)
R3-R5 3-3k02 (3 off)
R7 ORP12 (Mullard)
R8 3-3kQ
R10 12kQ
R11 1.2kQ2
R12 820k Q
R13 1-2k€2
R14-R28 33k (15 off)
R£3-R35 1209 $W (7 off)
R36-R47 3-3kQ (12 off)
R48 15Q
R49 3:3kQ
R50 12kQ
R51-R53 3-3kQ (3 off)
R54, R55 12k (2 off)
R56 12kQ
R57 10MQ
R58 120k O
R59 100Q2
R60 3:3kQ2

All :W 10% unless otherwise stated

Potentiometers
xs; 32';(&2 }miniature horizontal preset

VR3 50kQ

Capacitors
C1  10nF ceramic 63V
C2 10nF ceramic 63V
C3 10nF ceramic 63V
C4 10nF ceramic 63V
C5 100uF elect. 25V
C6 2:2uF elect. 63V
C7 100pF elect. 25V
C8 10uF elect. 25V
C9 5-22pF trimmer (Mullard 808-00006)
C10 (see text)
C11 82pF ceramic
Ct2 10nF ceramic 63V
C13 10nF ceramic 63V
C14 10nF ceramic 63V

Integrated Circuits
IC1 CD4011AE
1C2 MK50253 or MK50250
IC3 MK50253

IC4 CD4011AE
1IC5 CD4020AE
1IC6 CD4025AE

Crystal

Display

Miscellaneous

Diodes
D1-D10 1N914 or 1N4148 (10 off)
D11 T1L209 (L.E.D.)
D12 1N914 or 1N4148
D13 TIL209 (L.E.D))
D14 1N4001
D15 1N4001
D16 1N914 or 1N4148
D17 1N4001
D18 1N914 or 1N4148
D19 4V7 400mW Zener
D20 16V 400mW Zener
D21 12V 400mW Zener

D22 TIL209 (L.E.D.))

Transistors
TR1 2N3703 TR6 2N3704
TR2 2N3704 TR7 2N3703
TR3 2N3704 TR8-TR14 2N3704 (7 off)
TR4 2N3703 TR15 2N3704
TR5 2N3704
Thyristors

CSR1-6 TIC44 (6 off)

Switches
S$1-S10 Miniature s.p. push-to-make (9 off)
S$11-512 on off switch (2 off)

Batteries
B1, B2 9V battery, PP3 (2 off)

XL1 32-768kHz miniature quartz crystal

X1-X6 L.e.d. displays FND500 (6 off)

FS1 Line fuse connector with 2A fuse. 20-way flexible
flat cable, tinned copper wire, battery clips (2 off),
Soldercon i.c. pin sockets, printed circuit boards
PCB1, 2, 3 & 4 (4 off), Verocase 75-1410J, red Perspex
front panel. .LS1 802 miniature loudspeaker.
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located on PCB2)
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Fig. 2. Circuit of the crystal timebase, Crystal frequency is 32:768kHz

One further portion of circuitry remains: though
this is optional—and is likely to be of interest only
if a mains version of the clock is contemplated.
The circuit in question is the alarm. and is given
in Fig. 3.

In the following sections, dealing with the circuitry,
the major items of interest in the overall system
are described. No attempt has been made however

to describe the internal functions of the clock
integrated circuits.
V414
—'17-—3
‘ st (SrO7E] 19
S0
5 15
sit! ok
i3
OS\/L i [PINS)
12

R60
33k

»
* 022
TIL 209

Fig. 3. Circuit of optional alarm
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DISPLAY DRIVERS

During the time a particular digit is on, the
corresponding digit output pin of the IC3
(MK50253) goes to near Vg5, firing one of the
thyristors CSR1 to CSR6; Simultaneously the selected
segment outputs also go to near Vg and as the
emitters of the segment driving transistors (TR8-
TRI14) are held at a maximum of <43V by the
selected display l.e.d.s and thyristor, these transistors
go into saturation producing asegment current deter-
mined by the value of their collector resistors R29-
R35.

At the end of a digit pulse there is an inter-digit
blanking time during which all the IC3 digit and
segment output pins are open-circuited. This turns
off all the segment driving transistors, which in turn
removes the thyristor anode current, switching the
thyristor off.

AUTOMATIC INTENSITY CONTROL

The cadmium sulphide photoresistor R7. R8 and
VRI form a potential divider between V +(4) and
OV which drives an output voltage corresponding to
the ambient light level, being high when the latter
is high. Through its intensity control input, pin I,
the clock i.c. determines whether the voltage is high,
medium or low and varies the percentage of time
(duty cycle) each digit is on, and hence the apparent
intensity. The three duty cycles are:

Intensity Dty Cycle
Bright 143%
Medium 7-89%
Dim 2:6%

OTHER FUNCTIONS

The setting switches S1-S8 are simple connections
to V +(4). Note that after switching on, the MINUTES
SET button /ias to be pressed before the clock will
start counting and before the other setting switches,
will work. ,

The “P.M.” lLe.d. (DI13) brightness is automatically
varied to match the rest of the readout. The time is
displayed in a 12-hour format if pin 21 is left open,
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Clock Display board (PCB3)

or in a 24-hour format 1if the pin is connected (by
the jumper provided) to V +(4).

The alarm is not used in the clock described in
this article. but the circuit is shown in Fig. 3 for
those who want to add it. The alarm output con-
sists of a “bleep” tone of about S00Hz generated in
the clock i.c. Each time the SNOOZE button is pressed
the tone is interrupted for 10 minutes.

JOURNEY TIMER

When wired in the 24-hour mode IC2 is reset
to zero if the power supply is interrupted. This and
the count inhibit feature are used to provide
journey timer ‘“‘stop-watch™ with START, STOP and
RESET, which reads in hours, minutes and seconds.

When the display enable pin of IC2 is taken to
0V, all the digit and segment output pins are open-
circuited. By connecting each digit and segment
driver pin of the journecy timer IC2 to the identical
pin on the clock chip IC3, the readout cian be made
to show either the time, or the journey timer count.
by suitable manipulation of the two display enable
inputs.

This display selection and the journey timer Start-
Stop are driven by cmos flip-flops formed by
IC1a, b and IClc, d. These are controlled by push-
button switches S1, S2. S6 and S7.

The display outputs of both IC2 and IC3 are dis-
abled when the ignition is off, so as to turn off the
readout and thereby reduce the current consumption
of the whole unit to ubout 20mA. The diodes on the
various inputs to the journey timer i.c. (IC2) ensure
that these inputs are at OV when V+4(3) is at OV
during resetting.

CRYSTAL TIMEBASE

The circuit diagram for the crystal timebase
appears in Fig. 2.

A miniature 32-768kHz crystal XL1i (manufac-
tured for electronic watches) is used with & cm0S
oscillator IC4 and a divider 1C5 to provide outputs
at 64Hz, 32Hz, 16Hz. 8Hz, 4Hz and 2Hz. The latter
five signals arc used to gate the 64Hz square wave
so that in every hualf second only 25 out of 32
pulses are allowed to reach the clock i.c.s. replucing
the SOHz signal which would normally be derived
from the muins.

The gating system is formed by part of 1C4 und
the whole of IC6 suitably interconnected.

POWER SUPPLY

TRS and TR6 form a comparator which switches
TR4 on if the voltage of the car battery (B3) fulls
below a level preset by VR2. This action allows
batteries Bl and B2 to supply power to the clock
i.c.s. and cMoS l.cs.
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Fig. 4. Main circuit
board PCB1 com-
ponent layout
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As these batteries will conduct for a few seconds
a day at the most, their life will only be limited by
their shelf life, and this should be over one year.

Without this extra back-up the clock could be
reset by a low car battery voltage during starting the
engine (as this can fall as low as 5V).

Diodes have been included to prevent damage
being done by reverse voltage spikes from the car,
again occasionally experienced on starting.

A 2A line fuse FSI1 is fitted in the lead from
PCB2 to the car battery.

CONSTRUCTION

Full size diagrams of the printed circuit boards
are given, see Figs. 6, 7. 9 and 1!. Component lay-
outs for each board are given, see Figs. 4, 5, 8
and 10. Inter-wiring is indicated in the PCB diagrams.
General assembly can be seen in the photograph of
the completed clock.

Although the sequence of assembly of the clock
is not critical, the following points should be noted.

Soldercon i.c. sockets should be used to mount
the displays and i.c.s. The carrier strips on these
should not be broken off until all other soldering
has been done.

The light dependent resistor R7 should be mounted
after the FNDS500 digits, with its face just behind the
front plane of the digits, pointing a few degrees
away from them.

The use of flat cable for as much of the wiring
as possible helps to keep the unit tidy. The wires
connecting the segment and digit pins of the journey
timer i.c. to those of the clock i.c. are soldered to
the bottom of PCBI! at the base of the IC3 socket
pins.

The display board PCB3 is held in place by two
tinned copper wire struts passing through the clock
board PCB2.

{2
c://
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PART OF PCB2

(IC3)

IGN.+E IGN-E
S7 S6

on

X1-X6 1
{P.C.B.L)

Fig. 6. PCB1 printed circuit master and connecting details. Note the wiring
on the left edge is soldered direct to IC3 pins on board PCB2

St S12 S8
S3 SLESS S1O VR3

PCB 2

Fig. 7. PCB2 printed circuit master and wiring connecting details

Practical Electronics  February 1976

137



SERRATED EDGE o 2

-/ o o a o
£

SHORT

/" LEAD

134 X6 X5 XL X3 X2 X1 ©D11
SHORT LEAD H H ]] H
o o

Fig. 8. Display board PCB3 component layout

|

~ =
|y ——— ] . - . . o
8 o Fig. 9. PCB3 printed circuit master and flying lead details “
a 0 TOPCB.2 TO PCB.2 ' +2
z O SEGMENT DIGIT 3@®o
© = OUTPUTS OUTPUTS o o %
@ pol ® 2 g
S Sy
> P o
- 2 0
p h
.u) ~
~

HANDLING THE 1.C.s

Standard m.o.s. handling pre-
cautions should be used with the
MKS50253/0 and the cMoOs i.c.s.
An easy procedure is to hold the
conductive foam in which the i.c.
is shipped with the left hand,
with the foam and a finger touch-
ing several tracks of the p.c.b.
until the i.c. is in its socket: with
the right hand take out the
i.c. and insert in its socket.

To remove an ic. from its
socket, reverse this procedure,
putting the ic. back into the
foam which will have been held
with the left hand against tracks
of the p.c.b.

This way, the body, the foam,
the cMos and the p.c.b. will all be
at the same potential, not allow-
ing static to build up.

It is also advisable to be touch-
ing some of the pins (of the i.c.)
while doing the transferring.

Always switch off power be-
fore inserting or removing i.c.s:
if soldering on the board after
i.c.s have been inserted, always
wire tip of soldering iron to
p.c.b. OV, and keep the power off.
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Fig. 10. Crystal Timebase board PCB4 component
layout. Note that the crystal is fixed to the board by
double sided adhesive tape

CRYSTAL AND DISPLAYS

The crystal leads are fragile—so beware! The
crystal is fixed to the p.c.b. with some double-sided
adhesive tape, about 5mm from the holes for the
crystal leads, which should have a gentle bend in
them.

The FNDS500 display has indentations on the top
edge (to identify the top of the display). Before
switching on double-check that the displays are
correctly inserted and that the necessary jumpers
are in the p.c.b.

If at any time when the power is on, one segment
of a digit is not making proper contact, the full
12V can appear across two segment diodes of the
other digits, exceeding their 3V maximum reverse
voltage and blowing them. For the same reason they
must never be inserted or removed while power is
on.

SETTING UP

Power Supply: The car battery voltage at which the
back-up batteries B1, B2 cut-in is adjusted by VR2.
If the cut-in voltage is too high, say 11V, the clock
may go on to “back-up™ at times other than during
starting. If the cut«in voltage is too low, say 85V,
the am./pm. diode D13 may start flashing to
indicate a low voltage, or the clock may be reset to
zero.

VR2 should be adjusted so that cut-in occurs at a
car battery voltage of about 10-5V. The car battery
voltage may be “varied” for this operation by put-
ting diodes (IN4001) in senies with it to drop the
voltage in 0-6V steps, measuring the resultant voltage
with a multimeter. The cut-in can be detected by
using a 50mA ammeter or an le.d. to indicate that
current is being taken from the back-up batteries.

Automatic Intensity Control: Adjust VR to obtain
the desired set of thresholds.

Crystal Timebase Frequency: This may be adjusted
using the trimmer capacitor C9. To increase the
frequency, reduce the capacitance of C9; to reduce
the frequency, increase the capacitance of C9. The
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Fig. 11. PCB4 printed circuit master

trimmer is at maximum capacitance when the brass
parts cover the nickel parts. If with the trimmer at
maximum capacitance, the frequency is still too high,
a capacitor must be inserted in parallel with C9 in
the position “C10".

The Speaking Clock is a sufficiently accurate
reference for frequency adjusting. The Post Office
state that the variation from one day to the next is
less than 1/20 second.

OPERATION

At switch-on the clock may start displaying either
the Clock time or the Journey Timer count. The
latter will be 00-00-00; the former will be 12-00-00
if the clock is in the 12-hour mode, 00-00-00 if it is
in the 24-hour mode.

SETTING THE CLOCK

Press the DISPLAY cLOCK button (S2) to switch the
displays to display clock time. Then press the MINs
SET (S5), TENS MINS SET (S4) and HOURS SET (S3)
buttons until the correct time is being displayed. The
counting is inhibited as long as the COUNT INHIBIT
button (S8) is being pressed. Note: The clock will
start counting after, and only after, the MINS SET
button has been depressed (even if only
momentarily).

SETTING JOURNEY TIMER

Push the DISPLAY JOURNEY TIMER button (S1), and,
if the unit has just been switched on, the RESET
button (S9). From now on, the Journey Timer will
operate as a stop-watch, controlled by the START
(S7). sToP (S6) and RESET buttons. It can be stopped
and started again without resetting. The display can
be switched back to DISPLAY CLOCK without affect-
ing the Journey Timer, and all the control buttons
of both functions are functional irrespective of
which display mode has been selected.

Next month: An extension of facilities and some
further interesting and useful applications will be
described.
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Now...the most exciting Sinclair kit ever

The Black Watch kit

At £17.95,it’s

* practical—-easily built by
anyone in anevening's
straightforward assembly.

, The Black Watch by Sinclair is unique.

Controlled by aquartzcrystal...

A powered by two hearing aid
batteries...using brightred LEDs to
show hours and minutes and

g8 Mminutes and seconds...it'salso
styled in the cool prestige Sinclair
fashion: no knobs, no buttons,

R noflash.

The Black Watch kit is unique,

too. It's rational—Sinclair have
reduced the separate
components to just four.

It's simple-anybody who can

use asolderingiron can

assemble a Biack Watch without

./ difficulty. From opening the kit to

m®” wearing the watchis a couple of
hours' work.

xcomplete —rightdown to
strap and batteries.

xguaranteed. A correctly-
assembled watch is
guaranteed for ayear. 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 trimmer to
achieve an accuracy withina
second aweek.

The special 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 (suppiied). Change your batteries
steel bracelet available as extra- Touch-and-see case— yourself—-no expensive jeweller’s
see order form.) no unprofessional buttons. service.
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The Black Watch-using the unique
Sinclair-designed state-of-the-art IC.

The chip...

The heart of the Black Watchis a
unique IC designed by Sinclair and
custom-built for them using
state-of-the-art technology-
integrated injection logic.

This chip of silicon measures only
3mm x 3 mmand contains over
2000 transistors.The circuitincludes

a) reference oscillator

b) divider chain

c) decoder circuits

d) display inhibit circuits
e) display driving circuits.

The chip is totally designed and
manufacturedin the UK, andis
the first design to incorporate
all circuitry for a digital
watch on asingle chip.

Batteries

Take advantage of this no-risks,
money-back offer today!

The Sinclair Black Watch is fully
guaranteed. Return your kit within
10 days and we'll refund your money
without question. All parts are tested
and checkedbefore despatch -

and correctly-assembled watches
are guaranteed for one year.

Simply fillin the FREEPOST order
form and postit—today!

Price inkit form: £17.95 (inc. black
strap, VAT, p&p).

sirnci=ir-

Sinclair Radionics Ltd,

London Road, Stives,
Huntingdon, Cambs., PE174HJ.
Tel: Stives (0480) 64646.

Reg. no: 699483 England. VAT Reg. no: 213 8170 88.
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...and how it works
Acrystal-controlled referenceis used
to drive a chain of 15 binary dividers
which reduce the frequency from
32,768 Hz to 1Hz.This accurate
signal is then counted into units of
seconds, minutes, and hours, and on
request the stored information is
processed by the decoders and
display drivers to feed the four
7-segment LED displays. When the
display is notin operation, special
power-saving circuits on the chip
reduce current consumption to only
afew microamps.

LED display

Trimmer

To:Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE17 4BR.

Please send me

Kit(s) at £17.95 (inc. black

.. (aty) Sinclair Black Watch
strap, VAT, p&p).

(aty) black stainless-steel
bracelet(s) at £2.00
(inc. VAT, p&p).

Name

Total £

Complete kit

£17995!

The kit contains

printed circuit board

unique Sinclair-designed IC

encapsulated quartz crystal

trimmer

capacitor

LED display

2-part case with window in

position

batteries

battery-clip
. black strap (black stainless-
steel bracelet optional extra-
see order form)
fullinstructions for building
and use.

Allyou provide is a fine soldering
iron and a pair of cutters. If you've
any queries or problems in building,
ring or write to.the Sinclair service
departmentfor help.

13
2.
3.
4.
5.
6.
7.

-t
2o

1n.

Quartz crystal

2000-transistor silicon integrated circuit

*lenclose cheque for £.
made outto Sinclair Radionics Ltd
and crossed

* Please debit my *Barclaycard/Access/
American Express accountnumber

Address

- PE2

I Please print. FREEPOST-no stamp required.

*Delete asrequired

—_————e e
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AN explosion in telecommunications is under way.

To meet the increasing demands in telephone, telex,
computer data, facsimile and other proposed services, a
technical revolution will have to take place during the
next decade.

Preparations for this revolution are being determinedly
and efficiently pursued at the new Post Office Research
Centre, Martlesham Heath, Suffolk, recently opened by
The Queen. Claimed to be the most advanced centre of
its kind in Europe, it will replace Dollis Hill, London,
which has been for 54 years the home of Post Office
Research.

With a very creditable list of technical achievements
in telecommunications behind it, the Post Office is deter-
mined to maintain Britain’s leading position in world
telecommunications in the future. The ultra modern
custom designed £11 million centre will assure the right
facilities and environment for the staff of 1,800. This
will include 850 research engineers and scientists, 550
technicians, 80 draughtsmen and 80 trainees.

Of the many important areas of research currently
undertaken at Martiesham, mention has to be restricted
to but a few. Those mentioned below are vitally impor-
tant and indicative of the advanced technology soon to
be applied in practice.

TOWARDS THE ALL ELECTRONIC EXCHANGE

Electromagnetic relays are the basic of today’s auto-
matic telephone service. In the course of the next ten
years these bulky devices will be replaced by semi-
conductor microprocessors for logical and timing opera-
tions. The use of electronic circuits for line signalling
will allow existing bulky transformers to be replaced
by miniature transformers. Greater reliability, smaller
space requirements and lower unit costs will result from
this adoption of new technology.

DIGITAL EXCHANGE SWITCHING

The Post Office Research Department has pioneered
work on central digital trunk exchanges. These are now
past the research stage. Attention is now being turned
to the digital local exchange. Higher speed data and
facsimile are the kind of new services that digital
techniques will permit. Investigations are being made
into systems based upon TTL and cMos.

COMPONENT RELIABILITY

The supreme importance of semiconductor devices in
future developments of the telecommunications network
is underlined by the detailed work on component
reliability standards being undertaken at Martlesham.
The task is approached through a blend of basic studies
of failure mechanisms and component testing. with the
emphasis on accelerated testing to simulate a normal
lifespan, often using elevated ambient temperature as
the stress factor. Bipolar i.c.s under investigation include
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linear, TTL and ECL types. Special procedures are being
developed for evaluating complex Mos devices, both
p- and n-channel types.

TRANSMISSION METHODS

To cope with the rapidly rising demand upon the tele-
communications network, new additional transmission
methods will have to be brought into use in the next
decade. Research and development has been undertaken
in two distinct areas: microwaves via waveguides and
optical waves along glass fibres.

The use of circular waveguide to carry millimetric
digital signals in the frequency band 30-110GHz has
been successfully demonstrated over a 14km route
between Martlesham and Wickham Market in Suffolk.
The waveguide consists of a 50mm diameter helix of
fine copper wire set within a glass fibre tube. It is in-
stalled into a welded steel duct; the waveguide and the
duct are pressurised with dry nitrogen and dry air
respectively.

In an operational system repeaters should only be
necessary at intervals of 25 to 30km. The repeaters
utilise the latest technical advances in solid state devices
and microwave integrated circuits.

The system when exploited up to 90GHz has an
inherent transmission capability of 24 Gbits/s each way,
i.e. the equivalent of more than 300,000 two-way tele-
phone circuits. Further capacity is available above
90GHz if required. This high-capacity waveguide system
should have a significant role to play in the trunk net-
work of the future.

OPTICAL FIBRE COMMUNICATION

For shorter links, as between exchanges in built-up
areas, optical fibre cables are expected to offer economic
advantages to metal pair and coaxial cables. Lower
attenuation at higher message frequencies means fewer
repeater amplifiers. The fibre cable will be smaller,
lighter and more flexible than existing cables of similar
message capacity.

Work in progress at Martlesham covers most aspects
of optical cable transmission, including fibre materials
and the devices needed to interface between fibres and
conventional electronic circuits.

A practical problem for fieldwork has been solved—
this being the jointing of the hair-thin fibres. A special
jib has been designed which ensures a perfect cut to
the end of the fibre; joints can then be made with the
minimum of optical attenuation.

An eight megabit-per-second system is being developed
which will be capable of transmitting 120 telephony
channels over a 4 to 5km length of fibre. This system
will use a semiconductor (gallium arsenide) light-emitting
diode operating at the infra-red wavelength of about 900
nanometres, together with large-core multimode fibre
having an attenuation of about 7dB/km; a _silican
avalanche photodiode detector will be used. with con-
ventional solid-state amplifying circuits.
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SEMIGONDUCTOR

IPINTE, e cones

S8CHOTTKY FUQITIVES

| always thought that Schottky
diodes were destined for perpetual
imprisonment inside the faster variety
of t.t.l. logic (the 74S series), but it
seems that some of the little blighters
have made good their escape and can
be obtained individually from Ferranti,

Schottky Barrierdiodes have a lot of
interesting properties which makes
them well worth a second glance.
Their forward voltage drop is much
smaller than that of a conventional
silicon diode when operated at low
currents, being typically less than
450mV at 1mA.

Their switching performance is
nothing short of spectacular due to a
complete absence of charge storage,
and sub-nanosecond performance is
quite possible. If you can think of an
applicationforone oftheseinteresting
devices as a fast switch or very high
frequency detector or mixer, you will
be interested in the ZC2800 and
ZC5800 series.

CLOCK WATCHERS

There are numerous MOS Is.i.
clock clips available to amateurs at
the moment, and they all have their
particular advantages and disadvant-
ages. Indeed, the most difficult
problem seems to be selecting the
best device for a particular clock
design! You may think that there is
not much left to say about these
circuits, and that any new design is
likely to be just a variation on the
theme rather than a fundamental
change of direction.

The new Motorola clock chip,
MC14440L is, however, a very
definite change of direction when
compared with run-of-the-mill devices
because it utilises cMOSs technology
to give an incredibly low power drain
of typically 5uA (yes, that's right,
micro amps!) from a 1.5V battery
supply.

Now you may be thinking that 5uA

for the chip isn’t going to put much |

strain on the battery but 200mA for
the lLe.d.'s certainly will, but the
display problem has been taken care
of, because the MC14440L teams up
with liquid crystal displays to give a
clock that will run for a very long time
indeed from a single cell!

So, goodbye, mains leads, power
packs and the rather doubtful
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accuracy of mains frequency (the
MC14440L runs from a 32:768kHz
crystal) and hello small, cool, portable
clocks which can go anywhere,
anytime.

The usefulness of the MC14440L
does not stop there however, because
it also has a seconds and date
capability and a simple time setting
circuitto make the whole thing child’s
play. Apart from a display and a
crystal, the only external components
are a few R's, C's and diodes, which
makes the MC14440L easy to in-
corporate into the smallest case
design. The chip comes in a 40-pin
d.i.l. package, but a tiny 10mm square
version (MC144402) is available for
use in digital watches, -

SAMPLE HOLD

Sample/hold circuits have been
used in analogue instrumentation
circuits for many years, but very little
has been seen of these useful
building blocks in any amateur
designs because of their high cost.

The idea is quite simple. At a
particular point in time an analogue
input voltage is sampled, and stored
across a capacitor. The capacitor is
used as an input to a very high input
impedance d.c. amplifier so that the
capacitor is not appreciably dis-
charged and an amplifier output
voltage is produced proportional to
the input voltage at the time the
sample was taken. The output
voltage from the *hold" amplifier
remains steady until another sample
is taken.

The basic principles are simple, but
in practice if the sample time is short,
and the hold time long, the design of
such a circuit using readily available
components is by no means simple,
and a popular solution in the past has
been to purchase a ready-made circuit
in modular form. Thisis an expensive
way out, and now at last there is a
better way with the introduction of a
new monolithic i.c. from Harris, the
H A2425.

The HA2425 contains a high
slew-rate input amplifier, a high
performance sampling switch, and an
output amplifier with a MOSFET
input circuit, connected as a unity
gain follower.

A sample/hold circuit can be used

to “freeze' a time varying input -

signal so that an analogue to digital

ZC2800
ZC5800
MC14440L
MC144402

HA2425
MC3491
MC3490
MC3494

conversion sequence can be per-
formed, and for this type of application
the circuit is often used in the track-
and-hold mode, where the output
is allowed to follow the input signal
between *“snap-shots”, The HA2425
Is of course suitable for both sample/
hold and track/hold applications,
but as we have come to expect from
monolithic solutions to old problems,
this new i.c. is very versatile, and
can be used for a wide variety of
other, original applications including
analogue multiplexers, de-multi-
plexers, gated oscillators, phase
sensitive detectors and gated op-
amps.

QAS DRIVERS

L.e.d. displays are cheap and
simple, but if what you really want is
an easy-to-read display with style,
you would be better off using one of
the excellent gas discharge types now
available. Now | don't mean the older
“Nixie'" type of display tubes which
were pretty ghastly in some respects,
but the new, seven segment devices
made by Beckman and Sperry.

These new gas discharge displays
look really good, but although the
appearance is vastly improved, the
old problems associated with driving
high voltage cold cathode tubes
remain the same, and are likely to
send most of us back to the l.e.d.

Thanks to a new family of devices
from Motorola, however, the stylish
gas displays may be adorning many
a clock or counter in the near future.
| am referring to the MC3491 cathode
driver and the MC3490 and MC3494
anode drivers which take all the high
voltage donkey work out of powering
a gas discharge display.

The MC3491 contains eight high
voltage drivers for connection to the
seven cathode segments and decimal
point of a display, and each of these
drivers acts as a programmed
current source to produce optimum
display results,

The MC3490 and MC3494 are
complementary to the MC3491 and
are intended to control the anodes of
a time shared display system. The
MC3490 accepts a positive going
input from the scan circuits while the
MC3494 is designed for negative
going inputs. All three devices are
very versatile in use and can be used
in CMOS and MOS systems.

143




His article describes an optically coupled r.p.m.
meter designed to measure the propeller speed of

model aircraft engines. The circuit which is intended
for use with two bladed propellers has two switched
ranges of 0-10,000 rp.m. and 0-25000 r.p.m. in
order to cover the normal operational range of these
engines

The meter may be used by aeromodellers to pick
the optimum diameter and pitch of propeller for a
particular engine. This is done by checking if the
engine will run with a particular propeller at the
r.p.m. where it produces its maximum power output.

Also as many modellers prefer to mix their own
fuels, this meter would be extremely useful in
evaluating an engine’s performance on the fuel. For
instance, the performance of common fuel mixes is
very dependent on the percentage of nitrate additive
used. However, this additive is quite expensive and
in excess can reduce the operational life of an
engine considerably. So by measuring the r.p.m. of
an engine for different fuels a compromise between
cost and performance may be found.

BASIC PRINCIPLES

To measure the speed of an engine an MS4A
photodiode is positioned facing the rotating pro-
peller. The output of the photodiode will be a
steady d.c. level (due to ambient lighting conditions)
added to which is a pulsing voltage caused by the
blades of the propeller. These pulses may be of
either polarity. for instance if the background
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lighting behind the propeller is high then a negative
pulse will be given every time a propeller blade
interrupts the light falling on the photodiode.

However, if the propeller reflects more light on
to the photodiode than it cuts off then the pulses
will be positive going. As both these conditions may
occur in practice the following stages of the instru-
ment must be able to handle them.

These input ‘pulses are passed through an a.c.
amplifier which is followed by a limiting amplifier.
The object of these stages is to provide the con-
stant amplitude pulses that are required by the type
of pulse counter used in this circuit. The limiting
amplifier is followed by a pulse counter which drives
a ImA movement meter. The two r.p.m. ranges
of the instrument are obtained by applying different
shunt resistors across the meter to vary its sensitivity.

CIRCUIT OPERATION

The input voltage produced by the photodiode
D1 (Fig. 1) is coupled via Cl to the base of TRI.
TRI1 is biased as a normal ampiifier and has a volt-
age gain of approximately 120. The collector of
TR1 is coupled to the base of TR2 via C2. TR2 is
biased via R3 so that its collector is normally at
zero volts.

For negative going input pulses, the pulses on the
collector of TR1 will be positive going. Since TR2
is already saturated a pulse cannot turn it on any
harder but it will charge up C2 so that when the
pulse finishes and the voltage on the collector of
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TR1 falls to its quiescent level, TR2's base will be
taken low enough for the transistor to turn off. At
high speeds C2 must charge sufficiently in a short
time and so the value of C2 is kept small.

For positive going pulses the operation of TRI
and TR2 is more straightforward. The pulses
appearing at the collector of TR1 will now be nega-

tive going and so will switch TR2 off and on with- .

out substantial charging of C2.

When TR2 turns off, its collector voltage rises up
to about 56V where it is restricted from further
increase by the Zener diode D2. Thus for normal
inputs the pulse height at the collector of TR2 is
limited to 5-6V and is essentially unaffected by sup-
ply and input level variations. Now when the volt-
age on the collector of TR2 is low, the junction of
the emitters of TR3 and TR4 is held at about 0-6V
by TR4 and so C5 has a charge on it given by CV.

DETECTOR AC AMPLIFIER

LIMITING AMPLIFIER
—A

Since a two bladed propeller at 10000 r.p.m, gives
one pulse every 3ms,

I x 107% x 44

Thus for a ImA meter to read full scale at 10,000
r.p.m. the resistor VR1 must be adjusted to shunt
away 0-47maA.

For measuring propeller speeds up to 25,000
r.p.m., an extra shunt resistor VR2 is switched
across the meter via 82.

Although the values of VRI and VR2 were
chosen to facilitate easy calibration of the instru-
ment with the recommended meter, they will allow
a wide range of meter movements to be used suc-
cessfully although they may be a little difficult to
set up. A table giving usable movements is given.

PULSE COUNTING

— &= N hl
.
R2
s1
vaut 4
. -
20«0 — 81
TR1 -6  ov
C1 WIF |
22pF
\‘ s ZTX 107 TX 212
01 c3 202
MSLA |0'01pF KSOS6A

Fig. 1. Circuit of the r.p.m. meter

When TR2 collector voltage rises to 56V, TR3
partly discharges C5 by bringing the junction of
emitters up to about 5V and so the charge on CS5
changes by C(V,—V,) Coulombs. This change of

charge is independent of normal input pulse widths
and rise times and is only determined by the pulse
height which is fixed by D2, and by CS which should
be of paper construction for high stability.

The charge lost by C5 is passed on to C4 via
TR3 in the form of high current pulses. The accuracy
of the instrument would be impaired if TR3 were
allowed to saturate during these pulses and so the
internal resistance of C4 must be low enough to
eliminate the possibility of this occurring. -‘To this
end a high value capacitor was used for C4 as these
tend to have lower internal resistances than their
low value counterparts of similar voltage ratings.

The charge built up on C4 is bled away by the
ImA meter and its shunts at a rate dependent on
the charge and since this charge is related to the
pulse rate per second the meter reading will indicate
the same.

The current fed to the meter circuitry is given by—

Ccv

==Y

T
where CV is the change of charge on C5 per pulse
and T is the period between pulses.
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Table 1: Usable movements
Meter Sensitivity Maximum Meter Resistance
1mA 175Q
250pA 2:2kQ
100uA 6kQ2
501 A 12k
It is possible to use a ImA meter movement

whose resistance is as high as 820 ohms if the value
of VRI is increased to 4-7 kilohms and VR2 to 470
ohms.

The accuracy and high frequency stability of the
circuit when operated with poor batteries or in low
light levels are ensured by C3 and C6.

The finished circuit draws a supply current of
about 10mA and so will operate for many hours
when powered by an Ever Ready PP3 battery. The
batteries should be replaced when their output volt-
age falls below 7V as the calibration of the instru-
ment may become inaccurate,




Photo showing assembly. The p.c.b. and component arrangement are shown below

COMPONENTS . . .

$2

minature Type''.

S2 As Above.

B1 Ever Ready Battery Type PP3.
Instrument Case Size 10 x 10 x 5cms.
P.C. Copper Laminate Size 4 x 7cms.

— -VE

METER
-VE

p— S1

®;

Resistors l

RT  220k(2 ) = 5

R2  1:2kQ

R3 220k }%WW% e :O 2 3

R4 2:2kQ J a3

VR1 1kQ 7 i B ORA® B ¢ W ey

VR2 22OQ / C R \GA s

51 VR2

Semiconductors

TR1 ZTX107 e ¢ {

TR2 ZTX107 = VR

TR3 ZTX107 ACTIVE AREA ry |fr2 T wo)| R y ce

TR4 ZTX212 ¢ : 2 = =

D1 MS4A,

D2 KSOS6A O I o
Potentiometers

VR1 1kQ METER +VE 8 S2

VR2 220Q2
Capacitors

C1  22uF 10V Electrolytic 0O

C2  1uF 10V Electrolytic O

C3 0-01uF 18V Disc

C4  47uF 10V Electrolytic

C5 1uF 63V Paper

C6 47uF 10V Electrolytic =
Miscellaneous

M1 1mA "Sew" Panel Meter Type SD460. 8

S1 Single Pole Change Over Switch “Sub- >

O

Fig. 2 Component layout and p.c.b. master
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CONSTRUCTION

The prototype meter was constructed using the '

printed circuit shown in Fig. 2. To make the printed
circuit first cut out the correct size of copper lamin-
ate board and on the copper side, lightly mark out
the desired hole points with a scribe or a centre
punch. Then with suitable paint and a fine brush put
blobs of paint on the punch marks and join these up
to the pattern shown with fine straight lines. This
method of painting the printed circuit can give very
neat results if done carefully. Allow the paint to
dry and then drop the board into a solution of
ferric chloride to etch away the unwanted copper.
When the etching process is complete, clean off the
paint from the remaining copper and drill the holes
for the components.

The printed circuit, photodiode, meter and battery
were all mounted in an instrument case size 10cm X
10cm X Scm, although if a larger meter is used
the case size should be adjusted to suit. With the
meter mounted on the top of the case, the photo-
diode should be positioned on the side of the case
above the meter so that when the photodiode is
held near a propeller, the meter will be lying face
up and easy to read. To mount the photodiode, cut
a lcm square hole in the desired position on the
instrument case, then on the inside of the case
glue a perspex window over the hole to seal the
case against the ingress of oil and dirt. Then place
the photodiode against the inside of the window and
glue the wires of the device to the perspex with an
impact adhesive to hold the device firm. Cut off the
excess wire from the photodiode and connect it to
the circuit board via some suitably fine, flexible
wires, taking care to get the polarity correct.

TEST AND CALIBRATION

Once the circuit is complete and connected to
its battery, the following voltages may be measured
with respect to the negative rail whilst the photo-
diode is momentarily covered up. TRic—4-5V
+2V, TR2¢—01V,

Also, shorting the base of TR2 to earth should
cause its collector voltage to rise to approximately
5-5V. If there is any serious discrepancy in any of
the above test voltages, check possible faults such
as incorrect component location, short circuits, dry
joints, etc.

Once the constructor is satisfied with the above
checks the instrument may be calibrated. A simple
way of calibrating the meter is to make use of the

100Hz flcker given off by mains fed lamps since,

this corresponds to an engine speed of 3,000 r.p.m.
Hold the instrument within a foot or so of a 100W
lamp and adjust VRI until the meter reads 3,000
r.p.m. on the 10,000 r.p.m. range, then after switch-
ing S2 on adjust VR2 until the meter reads cor-
rectly on the 25,000 r.p.m. range. The accuracy of
this method is limited due to the small meter deflec-
tion at the calibration point.

If a signal generator and an le.d. are available
the instrument may be accurately calibrated. The
generator must provide an output greater than 2V
r.m.s. between 100 and 1,000Hz.

Connect the circuit shown in Fig. 4 to the output
of the generator and place the l.e.d. near the photo-
diode, being careful to shield out any background
lighting as this way contain I00Hz flicker if any
mains fed lamps are near.
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Fig. 3. Additional components needed for calibration

’

Set the signal generator to 333Hz and adjust VR
until the instrument reads full scale on the 10,000
r.p.m. range. then raise the frequency to- 833Hz and
adjust VR2 for full scale deflection on the 25,000
r.p.m. range. The accuracy of calibration achieved
by this method will depend on the signal generator
itself.

\

USING THE R.P.M. METER

Once the instrument is calibrated, all that is neces-
sary to determine the r.p.m. of an engine is to hold
the meter a few inches away from its propeller and
read off the speed. If an erratic reading is obtained,
try moving the meter nearer the propeller or more
adjacent to the end of the propeller blades.

If the propeller has more than two blades, the
true engine speed may be obtained by using the
following formula.

2 X instrument reading
number of blades on propeller

> *

True r.p.m. =
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TRANSISTOR ELECTRONIC ORGANS FOR
THE AMATEUR

By Alan Douglas and S. Astley

Published by Pitman Publishing

119 pages, 215mm X 140mm. Price £4.50

HIS is the third and entirely revised edition on the
“naming of ‘parts” and circuitry of small home
entertainment organs. In previous editions complete con-
structional details of a transistorised two manual pedal
organ was given. With the appearance of integrated
circuits—which has meant integrated oscillators and
divider systems, distribution gates, amplifiers and rhythm
chips—the discrete transistor divider organ is almost an
anachronism and for this reason I think the omission
is justified. -
Unfortunately there is a dearth of books on topical
organ circuitry, unless you are fortunate enough to be
on the mailing list of companies such as ITT, G.I. or
AMI whose ambit of activities embrace organ electronics.
This edition fulfils a need in that it covers most aspects
of the modern electronic organ combining circuitry, in-
formed opinion and practical advice which one would
expect from the co-author Alan Douglas, doyen of the
Electronics Organ Constructors Society.

G.G.

ELECTRONIC TEST EQUIPMENT
By Harry Kitchen
Published by Argus Books
199 pages, 225mm X 140mm. Price £4.50

TEST equipment has a vital role in electronics. In’
design, construction, routine maintenance and
trouble shooting, one is wholly dependent on the means
to measure, as this is the only way to interpret conditions
within a circuit,

The range of test gear available is enormous, varying
in sophistication with requirement. But even the most
well equipped laboratory has a nucleus from which it
has grown and the instruments that usually constitute
this are basically the content of this book, namely the
multimeter, electronics meter, a.f. and r.f. oscillator and
the oscilloscope.

As one would expect from an author who has been
a regular contributor to both this magazine and to
Practical Wireless, his advice on choosing and using these
instruments is essentially practical.

In each of the six chapters the principles and common
basic circuitry of an instrument is presented. This is
distilled with the wisdom of years of experience and
many of the personal choices of instrument would prove
an excellent basis for a home workshop or laboratory.

- G.G.

ABC OF HI-FI
By John Earl
Published by Fountain Press Argus Books
168 pages, 222mm x 140mm. Price £3.75

Goob book for those starting to learn about hi-fi.
It contains a wealth of potted information relating
to techniques and equipment as well as to the effects
they both are employed to produce or to avoid. Most
of the vocabulary the budding enthusiast must learn is
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to be found within these pages. The contents are sub-
divided into seven chapters, each dealing with a clearly
defined subject area: amplifiers, loudspeakers. pro-
gramme sources and signals, quadraphony. radio tuners
and aerials. recording and replay, sound and room
acoustics. (I

The one comparatively new area is quadraphony. This
chapter alone might make the book a useful purchase
for followers of the art who while, perhaps, well versed
in the more orthodox techniques are yet in some
ignorance of the considerable enrichment of the hi-f
language this latest development has been responsible
for.

Within each chapter subjects are arranged alpha-
betically; they range from the mundane (“Hum’.
“Downlead™) to the more exotic (‘“ambiophony”.
“Dolby Noise Reduction™). treatment varies from the
short sentence to a page or more per item. Diagrams,
photographs and oscillograms are used to illustrate the
text. which has a down-to-earth and practical flavour.

D.D.R.

PHYSICAL ELECTRONICS
By J. Seymour
Published by Pitman Paperbacks
438 pages, 150mm x 210mm. Price £3.25

AIMED at students in electronic engineering and young
professional engineers, the book manages to cover
this sometimes heavy subject of the physics of electronics
without becoming too bogged down—a trap all too
many authors often find themselves falling into.

The student will find the book extremely useful as a
course book, and the material in it relevant to all three
years’ work at his university or college. Also, due to its
having all the basic information on the functioning of
all the popularly used devices, it will provide a good
reference for engineers who occasionally need to resort
to a textbook, because ‘“they remember doing how an
f.e.t. (for instance) works a few years back, but can’t
quite remember the details”.

The book has chapters on microwave devices, junction
transistors, field-effect devices, masers and lasers and a
comprehensive appendix which expands on some of the
theory referred to throughout the rest of the book.

R.W.L.

ILE.R.E. JOURNAL, GOLDEN JUBILEE ISSUE

oLLOWERs of electronics, amateur as well as pro-
fessional. will find much that is both technically
and historically interesting in this Golden Jubilee issue
of the 1.E.R.E. Journal, The Radio Electronic Engineer
(Vol. 45, No. 10, October 1975).

1t contains 19 papers from Institute members who
recall developments in a variety of fields over the last
50 years. A wide panorama of technological progress
and achievement is built up by this collection of
authoritative papers.

Some of the areas reviewed are: semiconductor
devices; electronic components: lasers and optical elec-
tronics; fixed and mobile communications; television;
radio navigation aids; computer engineering; electronics
and nuclear power: ocean technology; medical elec-
tronics; electronics in space.

The Radio and Electronic Engineer is normally avail-
able only to members of the LE.R.E. but copies of
this issue can be purchased by interested non-members
for £2.50 per copy. Send remittance to The Institution
of Electronic and Radio Engineers, 8-9 Bedford Square.
London WICB 3RG.
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HAPPY NEW YEAR

While the great buying public is
still tightening its belt in face of
economic problems at home, with
consequent slackness in consumer
electronics business, 1976 looks
like being a busy and therefore
happy year for manufacturers of
professional equipment.

The United States is already past
the bottom and what's good for
the United States is generally good
for the rest of the free world.
Recent market surveys forecast
accelerating business in the first
quarter of 1976 with some market
sectors showing gains of as much
as 25 per cent. .

In Britain, leading capital ‘goods
exporters are still doing excellerit
business with substantial backlogs
of order due for delivery. A star
export performer is the EMI-
Scanner X-ray equipment but there
are plenty of other big sellers:
Redifon, for example, recently
clinched another flight simulator
order, this time for a £3 million
installation in Iraq. Radio communi-
cations is still strong with Marconi
and Racal leading the field.

Aerospace is doing better than
ever with record exports of mis-
siles, principally the Rapier, which
in its later version has a strong
electronic content, and service
companies like International
Aeradio are still pulling in extra
business like the re-equipment of
Sharjah International Airport with
navigational aids and other equip-
ment under a £1.2 million contract.
In telecommunications GEC won a
South African Post Office contract
for stored programme control
equipment worth £2-5 million.

At home there is optimism that
recent pronouncements by the
Government on giving encourage-
ment to expansion of private in-
dustry really mean what they say
and are not mere window-dressing.
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It the regeneration of British in-
dustry means anything at all it
means modernisation, including
higher levels of automation which,
in turn, means more business for
electronics.

Consumer electronics may be
down in the dumps at the moment
but cannot be negiected. An in-
teresting pointer is that Plessey-
owned Garrard Engineering Ltd.
has been recruiting design engi-
neers for what is described as the
“next generation of consumer
electronics”. To date, Garrard has
been exclusively in the record
changer business. There is now a
big programme of diversification
and expansion into both audio and
video cassettes and complete
equipments such as home music
centres and video recorders.

We also have the example of
Sinclair Radionics whose long-
awaited thrust into the digital
watch market is now with us. The
“Black Watch” got away to a flying
start with a £30,000 national adver-
tising campaign and production is
now running at 5,000 units a week
in a bid to capture 30 per cent
(250,000 units) of the total UK
market in 1976.

BATTERY POWER

The electric car has come back.
Yes, back! The first electric horse-
less carriage ran in Britain long
before the turn of the century and
there were electric taxi-cabs run-
ning in London from 1897 to 1899.

Electric road traction is more
common in Britain than most
people imagine. Present estimates
are that there are some 50,000 elec-
trically driven commercial vehicles
on the roads, about half the world’s
total- In addition there are some
75,000 electrically powered trucks
and mobile hoists in use in British
industry, So there is already a firm
home base on which to build a
huge export market. :

The problem s the same toda
as it was at the turn of the cen-
tury—the battery. Front runner for
the new generation of electric cars
is the sodium-sulphur battery
which, weight-for-weight, is claimed
to store five times more energy
than the conventional lead-acid
battery and, of course, it is the
power/weight ratio which has
always been the stumbling biock.

Now the U.K. Atomic Energy
Authority, the British Railways
Board, Chloride Silent Power Ltd.,
and the Departments of Industry
and Environment have come to-
gether in a massive assault on the
problem. Research will continue
separately at the laboratories of
UKAEA, British Rail and Chioride,
but resuits will be pooled and co-
ordinated to eliminate duplication
of effort.

Similar work is going on in the
United States. The Energy Research
Laboratories of Gould Inc. are

working on several battery projects.
A nickel-zinc battery twice as good
as lead-acid is aiready in use in
U.S. Post Office delivery vehicles.
A Government-funded project for a
battery equivalent in performance
to the British sodium-sulphur pro-
ject is expected to be ready for
prototype trials by 1981.

British Rail, however, plan to
have a rail car powered by sodium-
sulphur batteries running by 1979.
It could, on present projection,
have a range of 170 miles with a
top speed of 75 mph. R&D time
scales tend to be elastic but if all
goes well with the British effort it
suggests a two-year lead.

If the British project proves suc-
cessful it will not only generate
direct product sales but will also
bring in “invisible exports’ through
world licensing agreements.

The prospect of millions of elec-
tric cars on the world's roads is
heartening for the electronics in-
dustry because of all the electronic
control gear which is needed.

COMPUTERS

The 1975 Marketing Award from
the Institute of Marketing went to
International Computers Ltd for its
strategy in selling the 2903 com-
puter. In the first two years after
the launch, ICL sold over a thou-
sand and the 2903 has now estab-
lished itself as Europe’s best sell-
ing computer.

Apart from completely new busi-
ness (i.e. firsttime computer
buyers), some 200 existing compu-
ter users switched to the 2903 with
the bulk of the displaced compu-
ters, according to ICL, being of
IBM manufacture. Total sales of
the 2903 are approaching 1,500
with 50 per cent being exported.

As part of a forward research
programme, ICL is setting up a
pilot plant for the development of
advanced technology I.s.i. circuits.
The company says it has no inten-
tion of going into volume produc-
tion and the piant will be used
mainly for design speed-up and,
thus, earlier exploitation of the new
and powerful semiconductor tech-
nologies now becoming available.

MPU TAKEOVER IN 1984

By 1984, the year we all love
to hate, microcomputer sales in
Western Europe will have multi-
plied 60-fold according to market-
researchers Frost & Sullivan. Total
sales for 1984 will be £307 million
compared with €5 million in 1974,
Over the decade sales will have
topped £1,200 million with Britain,
France and Germany accounting for
two-thirds of the European market.

As the MPU will find its main
application in “smart’” and ‘‘intel-
ligent’ equipment, .it looks as if
Orwell’s terrifying vision of things
to come may well come true if we
substitute MPU for Big Brother.
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A selection ot readers
suggested circuits. It
. should be emphasised
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?

SURROUND SOUND MA TRIX

ITH the increasing popularity

of four channel audio systems,
one requires also a mode whereby
stereo records can be played as
well.

The circuit of Fig. | is a very
simple matrix providing surround
sound from any stereo source. The
inputs, front-right (R) and front-
left (L), are derived from the pre-
amplifier of the stereo amplifier
(preferably, after the volume and
tone controls, so that these act as
common controls for the whole of
the system, but before the balance
control).

The outputs, rear-right (Rr) and
rear-left (RI), are taken through the
rear level controls VR2 and VR3
to an additional stereo power amp-
lifier, and subsequently fed to the
rear speakers.

The operation of the circuit is
such that when the Depth Control.
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VRiafb, is at minimum, the rear
outputs follow the front signals
at 180° phase shift (Rr = —R: R/
= -L). since IC! and .1C2 are
working as virtual earth inverting
amplifiers. When VR is at maxi-

information which is rich in am-
bient .content. ’

In use. the setting of VRI! is
dependent on personal requirements
and the type of material played.

The outputs can be expressed
generally as: Rr = —(R —xL) and
Rl = —(L —xR), where x is a

fraction dependent on the setting
gf VR! and can be anything from

to 1.

The maximum setting is not al-
ways the best; for example, the out
of phase signal of worn records is
very noisy and distorted. There
should be no output on playing a
mono record when VR1 is at maxi-
mum setting, since L equals R, in
this case VR should clearly be set
to minimum.

With the resistor values shown,
the voltage gain is unity, Should
some gain be required. resistors R1,
R2. R4 and R5 should be reduced
in value according to the formula:

gain = o7 or g These four input
resistors should be all of the

same value. The value of the feed-
back resistors R3 and Ré must be
the same as VRlajb; these should
be maintained as specified. VRI is

mum. ICI and IC2 are working as @  dual-gang linear 100k(2 +
differential amplifiers. and so the 100k{) potentiometer. ,
rear signals are subtractions of each M. Greenfeld,
other (Rr = L —R; Rl = R — Leeds.
L), thereby reproducing only the
out of phase signal of the stereo
—owv
R6
1 0-22F 100K0
R [
L 6
C2 021F
L 1c2
VR3 (
Fig. 1
—o-
Z
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RETURN OF POST MAIL ORDER SERVICE

BSR HI-FI AUTOCHANGER

STEREO AND MONO

Plays 12", 10" or 7” neovda
Auto or Manual. A high
quality unit backed by l'ﬂ
rellabliity with 12 months'
uarantee. A.C. 200/250V
ze 134 x 113in.
Above motor board 3iin. Below motor boerd Zfin.
With tubular srm and cuing device

gn’g"‘r.%z:o and MONG 210 95 Post 75p

PORTABLE PLAYER CABINET

ELAC 9 x 5ln HI-FI SPEAKER TYPE 55RM

This famous unit now avallable, 10 watts, 8ohm.
£ 3 N 45 Post
3%p
QUALITY LOUDSPEAKER ENCLOSURE
Teek veneered }in thick wood cabinet. Size
1 In x 184in x 8}in. Welght 23ibs. This
net lnlurn s wide mesh Sliver Grill

for mount-
ing ‘I’mttu or uld-nnngc Horn. The tully

Wodern design. Rexine covered
Vynsir front griile. Chrome mllng- 5 25
° Post 75p
Motor bosrd cut for B8R or Garrard deck
SYSTEM

Slze 17 x 15 x 8ln approx.
COMPLETE STEREQO HI-FI

Two tull size loudspeakers 13} x 10 x 3}in. Player unit
clips to loudspeakers making It extremely compact,
oversll size only 134 x 10 x B{in., 3 watts per chennel,
plays all records 33 r.p.m., 45 r.p.m. Separate voluma and

FEW ONLY

Bargain Price

£25

£1 corrlage

Attractive
Tesk finish

SPECIAL OFFER!

SMlTHs'S CLCOCKWORK 15 AMP
TIME SWITCH
0-60 MINUTES £2 - 50 pout 355, ==y
Singls pole two-way. Surface mount-
Ing with flxing screws. Wili rapleca
existing wall switch to give light

tor return home, garsge, sutomatic
antl-burglar lights, etc. Varlable knob.
Turn on or off at full or intermediete
settings. Brand new snd fully g
TEAKWOOD LOUDSPEAKER GRILLES will easily fit to
battie bosrd. Size 16; x 104In—75p. 104 x Tjin—4Sp

WEYRAD P50 — TRANSISTOR COILS

RA2W Ferrite Aerial 85p Driver Trans. LFDT4...65p
\.F. P50/2CC 470 ke/s 40p Printed Circult, PCA1 85p
3ed I.F. P50/3CC Cg: J.B. Tuning Gsng 1-20

Weyrad Bookle
oPT1

60p
Muliard Ferrite Rod 8 x }in., 20p. 8 x 4(n., 20p. 3 x $in. Iw

VOLUME CONTROLS | 80 Ohm Coax 5p yd.

BRITISH AERIALITE
Skl to 2MM. LOG or LIN. 9

IAL-AIR SPACED
L8 250. D.P. dop. STEREO | &'y c2:wo ya, £3
L/8 55p. D.P. 75p. Edge 5K. | FRINGE Low Loss
§.P. Transistor 30p. ideal 825 and colour 1°p yd

8§ Inch Wooler £7-50 Carr, 85p
RCS POWER PACK KIT pout
£3-35%
Instructions.
PRE-AMPLIFIER—BRITISH MADE
1} x 1} x }in. Response 25 c/s t0 25 Ilel. 2! d® gein.

sedled bass compartment Is cut out for

Rosewood Version £8-50 Carr.

Baffle could be cut to take isrger speaker.

12 VOLT, 7350mA. Complete with

printed circult board and assembly

12 VOLT 300mA KIT, £3-15, 9 VOLT 1 AMP KIT, €335,
R.C.S. GENERAL PURPOSE TRANSISTOR
ides! for Mike, Tape, P.U., Guitar, etc. Can be used with
Battery 9-12V or H.T. fine 200-300V c. operation. Size:
For use with vaive or transietor equipment. £1 45 Post
Fult Instructions supplied. Detsils 8.A.E.

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5V d.c. operation over 300 hours continuous on 8P2
battery, fully adjustable swing and speed. Ideal

NEW MODEL “‘BAKER Louolrux:u nm WATT.
GROUP 50/12. 8 OR 15 OHM HIGH POW £14 - 5
FULL RANGE PROFESSIONAL ouAu'rv “post

BAKER MAJOR 12" £11-50
*‘k -‘-wﬂ“

TN
’.

30-14,500 c/s, 12in. double
cone, woofer and tweeter
cone with @ BAKER
ceremic magnet assembly
having s flux density of
14,000 gauss snd a total flux
of 145,000 Maxwells. Bass
resonance 40 c/s. Rsted 25W.
NOTE: 3 or 8 o 15 ochms must
be stated.

Module kit, 30-17,000 c/s
with  tweeter, crossover,

ineructons.  £14+50

Instructions.
Post 80p each
Please state I or 3 or 15 ohms.

'AK!I ‘BIG-SOUND'' SPEAKERS Post 50p eech
‘Group 25’ | ‘Group 35' | ‘Group 50/15'

ww £8-95] 12»£10-50| 1 £19-50

3 or 8 or 15 ohm :orlorI!ohm lon!ohm

TEAK VENEERED HI-FI SPEAKER AND CABINETS
For 12in or 10in dia. speaker 20 x 13 x 12in, £12-50 Post #5p
Foruxllnovlnlpnlm 16 x 10 x 7in, £6-95 Post
For § x Sin speaker 1% x 8 x8in, :summsop
LOUD.PEAKER CABINET WADDING 18In wide, 20p ft

taaching electro magnetism or for 9 5 p ;’;.

metronome, strobe, etc.
R.C.S, "'MINOR’’ 10 watt AMPLIFIER KIT
This kit Is sultabie for record pleyers, gultars, tape play-_
back, elsctronic Instruments or small P.A. systems. Two
vtnlon. available: Hono £12- 50 Stereo, £20. Post 45p,
Tow nput 100mV; size ':3 xIx
an approx. 8.A.E. dcnll- Full Innhueﬂon- uppil

R.C.S. 100 watt VALVE AMPLIFIER
3 ik SR

Four Inputs. Four way mixing,-master volume,-
baess Sulh all This quality
is !onnoroupl disco, P.A., where

MAINS TRANSFORMERS

MIDGET
HEATER TRANS. §- JV famp

GENERAL PURPOSE LOW Vi ’SSLTAGE Ta,

lt!lmp!!l!l,l , 10, 12, 15, 18, 25 and 30V £4-80

1 amp. §, 8, 10, 12, 1 i, 20 14, ”. I. 40, 48, 60 £4-80

2 amp. 8, l. 10 12, 1 zo.u. , 38, 40, 43, 60 £7-00

3 amp. 20, 24, 30, 38, 40, 43, 00 £0-70

5 nmp 6, l 10, 11, 1.. 18, 20, 24, 0, 38, 40, 48, 60 £11-25
, 8V 1 & €1,

. 22
. 18V, 2 amp. 2 200, 5,8, 10. IW
. £1- ls NV amp £1-75. 20V 1 amp. £2-20.
TRANSFORHERS 115V to 230V or 230V to 115V
150W £5; 250W £8; 400W £7; £8.
FULL VIAVE .RIDGE CHARG!R RECTIFIERS:
.ovI!Voutpuh.‘ljlmplﬂp Ilmpsip 4 amp 85p.

14 amp. £2-75; llmp £4-60.

8in. or 10 x 6in. ELAC
HI-F1 SPEAKER

Dusi cone plasticised roN sur-
round. Large ceramic megnet.
§0-16,000 c/e. Bass resonence

GOODMANS 64In. HI-FI SPEAKER

4 ohm or 8 ohm. 10W. Large caramic magnet.
Speciel Cambric cone surround. Twin cone.
Frequency response, 30-15,000 c/s. 4 60

$5 c/s, 8 ohm Impedance,

10 watts. music power. £4 . 35 Post 35
E.M.l. 13f x 8in.
SPEAKER SALE!
I 55025

As lliustrated. Post 35p,

Hi-Fl Enciosurs Systems, stc.
NEW ELECTROLYTIC CONDENSERS

250/25V ... 20p
$00/25V ... 250
100 + 100/275V85p

150 + 200/275V 70p
8+ 8/350V ...50p
8 + 18/350V ...50p
18 + 18/350 ...80p
324 32/350V .80

S0p
25p
20p
80p
850
100 + 50 + 50/350V 85p

32 + 32 + 32/350V
4700/83V

With flared tweeter cone and ceramic

magnet. 10 watt. £3 . 45

Bass res. 45-80 c/s.
Post 35p.

Flux 10,000 gauss.
Bookshelf Cabinet veax finisn 18 x 10 % in.

LOW VOLTAQE ELECTROLYTICS.
1,2, 4,5, 8, 18, 25, 30, 50, 100, 200mF 15V 10p.
SOOmF 12v 3

50V 82p; 3000mF 25V 47p; 50V 85p.
S000mF 6V 25p; 12V 42p; 25V 75p; 35V #5p; SOV 95p.

8 ohm, 40 to 11,000 c/s.
13In x 18in. Bass Woofer, 20 watts, £6-60 £§ - Q5 Post 75p

THE “INSTANT" BULK TAPE
ERASER AND HEAD DEMAG-
NETISER. Suitable for cassettes,
ond ail sizes of tape reeis. A.C.
mains 200/250V. Leefiet S.A.E. 24 . 35

Post 30p

BLANK ALUHlNIUI‘ CHASSIS. 18 s.w.g. 24in. sides
& x 4in  S5p; x8in 85p; 10x7n 80p; 12x8in £1;
14 x 9in €1 20.1lxlln £1:20; 12 x 3in 60p; 16 x 10in £1-40.
ALUMINIUM PANELS 18 s.w.g. & x 4in 15p; 8 X $in 25p;
14 x3in 25p; 10 X 7in 30p; 12 x 5in 30p; 12 x 8in 40p;
18 x 6in 45p; 14 x 9in 50p; 12 x 12In 55p; 18 x 10in 7Sp.

RADIO COMPONEN

Radio Books and Components Lists 10p, (Minimum
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‘TRIMMERS 10pF, F, S0pF, 5p. 100pF, 1 F.I 5
CERAMIC, 1? OMMMF 3p. llmu to %F. 5p.
PAPER SSOV—O 1 7p. -5 1”. 1mF 150V 15p; 2mF 150V 13p.

500V-0-001 to 0-05 5p; 0-1 ;0 IS 13p; 0-47 25p.
MICRO IWITOH 8P CHANG OVE R 20p.
SUB-MIN MICRO SWITCH chsnge over.

."'9'0

00"’ 208pF + 1 oF £1- 20; mF standard 75p.
m+m+u+upr sm motion drive 50p.

F TWIN GANG, F TWIN GANG, 50p.
N! N PANEL INDICA OIS 250V AC/DC. Amber J0p.
RESISTORS. iW, W, 1W, 20% 2p; 2W, 10p. 102 to 10M.
HIGH STABILITY. {W 2% 10 ohms to l meg., 12p.
Ditto 5%. Preferred veluss 10 ohms to 10 meg., 5p.
VIIRE WOUND RESISTORS 5 watt, 10 watt, 15 wett, 10 ohms

TAPE OEEILLATOR COIL Vaive type 35p.

T . .SPECIALISTS

posting charge 30p.)

TWIN GANG,

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

high queiity pow. quired. 5 speaker outputs. AIC malns
operated. Slave output. Produced by demend for a quality
VALVE ampilifier. £85

SENO FOR LEAFLET Price CIbEHY)
SPEAKER COVERING MATERIALS. Sampies Large 8.A.E.
Horn Tweeters 2-18kc/s, 10W 8 ohm or 15 ohm €£3.
De Luxe Horn Tweeters 2-18kc/s, 15W, 15 ohm €450
CROSSOVERS, TWO-WAY 3,000 c/s 3 or § or 15 ohm £1-90.
LOUDSPEAKERS P.M. 3 omas 7 x 4in, £1-30; 8in., £1-90;
8 x Sin., £1-80; 8in., £2-20

SPECIAL OFFER no»m. I}In IMn 35 ohm, 2in, 3in,

25 ohm, 2{in. dle., 3In. dia., Sin. " ) ohm. 24in., 3in.,
34in., 15 ohm, 34in. dia., Sxdin., 1-41

3 ohm, 2, In r in., Sin, dia, "§1. 25 each
RICHAR N IN CONE LOUDSPEAKERS,

8in. dllmchv 4W £2-50. 10in. dismeter 5W £2-95;

12in. dismeter W £3-50. 3/8/15 ohms, piease stste.
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p.

Mike trans. mu metal 100:1 £1-25,

Loudspeaker Volume Control 15 ohms 10W with one inch
long threaded bush for wood panel mounting. in spindie.
85p eech, Post 15p.

BAKER 100 WATT
ALL PURPOSE
AMPLIFIER

All purpose transietorised.
Ideai for Groups, Disco end P.A.
4 Inputs speech and music. 4 way
mixing. Output 8/15 ohm. s.c. Maine. Carr
Separate treble and bass controls. £65 £1-00 sach
Guaranteed. Dot:ll; SAE.

NEW MODEL MA. I—GO waftt, 4 Input, 2 vol.

Trebie and bass. Ideal disco ampiifier. £49 95

100 WATT DISCO AMPLIFIER CHASSIS

Volume, treble, bass controis. 500mV Input;
four speaker outputs 4 to 18 ohms. £55

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recordings.
WIll mix Microphone, ncovd-. pe and lunm 25 20

controls Into sl
TVIO“‘F;I!O CHANNELI VERSION £6 85

el Mg ]
BARGAIN 3 WATT AMPLIFIER. 4 Tvlnohbv £4 50
Push-Pull Reedy Bulit, with volume. T

‘and bass controls. 18 voit d.c. Mains Po\uv Pack £3-45

COAXIAL PLUG 10p. PANEL SOCKETS 1 LIN! 1Ip

OUTLET BOXES, SURFACE . FLUSH

BALANCED TWIN RIBBON FE!DIR 300 ahm. 7p yd.
JACK SOCKET Std. open-circult 18p, closed circult

; 3

x’ s‘up omisocx  load
i i S-pin

WL“V!”:OLD!R“B.’?&. c!nmcs 10:?' é‘m‘s’m:ﬂ b

R.C.S. SOUND TO LIGHT KIT.
Kit of parts to bulld a 3 channel souna 10 light unit.
1,000 watts per chennel. £12-50. Post 38p.
Easy 1o bulld. Full Instructions supptied.
As In D ber Practical

EMI TAPE MOTOR £2

EHI TAPE MOTORS. 240V a.c. 1,200 r.p.

4 poie 135mA. Spindle 0-187x0-75in. Slu
31 x 24 x 2iin (Mustrated). Post 40p.
120V Modei, £1.

CROYDON

Buses 50, 68, 159, Rall Selhurst. Tel. 01-684 1665
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ENGINEERS

YOURSELF FORA

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 76-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
[ "= = CUT OUT THIS COUPON i M N Ty

Tick or state subject of Interest.

—58 ‘0O’ & ‘A’ Level Subjects
—over 10,000 Group Passes!

NAME (Block Capitals)

ADDRESS

l Post to address below. I
ELECTRICAL & Air Registration Board
I ELECTRONICS Certs. O I
Practical Radio & MAA/IMI Dip. a
| Ceoronesyink O coxstaveriona -]
Certificate g g o Hgating anti}ating &
l S | Elect. E Air Conditioning @] I
Gl (S8, Hf Architectural Draughts-
Certificate @] . h
manship & Design @]
C. & G. Elect.

. L.1.0.B. [m]
Installations a c & Joi o
Elect. Install. & Work O arpentry Onesy

Plumbing Technology [m]
C. & G. Elect. .
Technicians g General Building g
I Painting & Decorating @] I
RADIO & TELE- MECHANICAL
I COMMUNICATIONS A.M.S.E. (Mech.) [m] I
Colour TV Servicing O General Mech. Eng. ]
C. & G. Telecoms. Inst. Engineers & !
Technician's Cert. O  Technicians o
C. & G. Radio.TV& Maint Engi H a
l Electronics Mech. Cert. O w:;:i::ance e a I
Radio & TV Engineering
I Course O MANAGEMENT & “
Radio, Servicing & PRODUCTION .
Repairs ) g Computer Programming O
l Radio Amateur's Exam 0O  Inst. of Cost & “
. Managements Accts. @]
l AUTO & AERO DRAUGHTSMANSHIP & “
Motor Mechanics O DESIGN
C. & G. Motor V. General Draughts-
Mechanics O manship @]
General Auto AM.LE.D. [m]
I Engineering O  Electrical Draughts- '
AM.I.M.1. O manship [m]
= G.C.E. I

Other subjects of interest

Aldermaston College

Dept. TPE14, Reading RG7 4PF
also at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y 5EJ. Tel. 01-828 2721.

. Postcode...

+ Age

Accredited by C.A.C.C. Member of A.B.C.C

% ok,
\ Do

Scamchoummeery

4}in x 3tin METER. 30uA,
SOuA or 100uA, £3.85. 16p P. &P,

TAPE —

RECORDER
LEVEL it
METER Oy ,

S00uA, 70p. 10pP. & P,

ey CARDIOID
DYNAMIC
MICROPHONE

Model UD-130, Fre-
quency response 50-
15,000¢/s. impedance
Dual 50K and 600 ohms,
£7.40. 26pP. & P.

42 x 42mm meters ImA, I0mA,
100mA, 500mA, £276. 16pP. & P.

60 X 45mm meters 50uA, 100uA,
500uA and ImA VU meter, £2°92.
iipP. &P,

Edgewise meters 90mm X 34mm
ImA, £3:40. l6p P. & P.

MULTI-
METER'
Model ITi-2
20,000 ohm/

volt, £6:90.
26p P. & P.

S
3 WATT STEREO (1§ + I})
PER CHANNEL
AMPLIFIER
£4:30. 16pP. &P,

All above prices include V.A.T. LARGE S.A.E. for List No. II.
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate « Bolton o Lancs. BL2 1BA

SYNTHESISER

Modules by Dewtron®

The synthesiser illustrated was built using Dewtron
modules, as soid to constructors for some years now.
With over 10 years' experience in mail-order, we have
supplied many famous people and groups. Over 30 types
of synthesis modules, some of extremely precision

design, e.g. VCO-2
sample/hold/envelope

log-law oscilfator;
module;

3-wave 0/pSs;

3-octave keyboards,

contacts, special tuning-ladder resistors, etc. Famous
“*Modumatrix’* patching system makes other patching a
thing of the past! Send just 20p for fult catalogue to:

D.E.W. LTD.

254 Ringwood Road, Ferndown
Dorset BH22 9AR
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SIMPLE TOUCH SWITCH RuAl e

Rl 2:7MD

THIS c¢ircuit was developed for
switching a bedside light on/
off by touching a plate fixed to bed
head.

The plate used is a piece of 0!
inch Veroboard connected as shown
in Fig. 1. When the finger is placed
on the Veroboard grid. CSR! fires
and pulls in the relay. If the finger
is then removed. CSR! will remain
locked on until touched again.

When in off state all transistors 3 4
are non-conducting; C! is charged
via D3. On touching the grid, TRI
draws base current via TR2, TR3,

v

YEROBOARD

Ll

i
|

D1 thus firing CSRI, switching on ﬁ I
lfoad and making a discharge path g-
or C1.

. When touched to turn off, Ci -
discharges via D4 and RI, turning finger is removed the load is switched on, and C1 has had time

on TR4. TR3 draws base current switched off. to discharge, the load will switch
via TR4 and D2, turning on TR2 If the finger is not removed im- off when the finger is removed.
and shorting out CSRI. When the mediately after the load has R. J. Hicks,

Madynlleth, Powys.
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NIGHT LIGHT

HAL LWAY

_ (™) BLack
-/

l,

CAR THEFT ALARM

HE NES556 dual timer (which

contains two 555 circuits in a
single 14-pin dual-in-line package)
can be used in the simple circuit
shown as a car theft alarm.

If any of the car door switches
S2 to S5 is opened, the capacitor
(2 commences to charge through
R3. After a time which is approxi
mately 1.1C2R3 (75 seconds with
the values shown), the output volt-
age at pin 9 falls to a value which
is only a little above that of the
negative line. A current of the
order of 30mA therefore flows
through R2 and saturates TRI. It
the voltage at pin 5 is low. the
relay RLI1 closes.

The contacts of this relay RLAI
short the collector of TR to its
emitter so that the relay “latches-
on”: that is, it remains energised
whilst the potential at pin 5 is low
no matter whether the voltage at
pin 9 rises again (due to the closing
of the car door) or not. The closing
of the contacts RLBI causes the
car horn to sound.

The hidden switch S! is used 1o
set the alarm and to dis-arm it
when one wishes to leave the car
doors open. If Sl is closed. Cl is

154

As 1 have a young son who re-
fuses to go to sleep without a
light on, | fitted a dimmer to the
landing light so that no direct light
was thrown into his bedroom.

With the ever increasing cost of
electricity, a dimmer seemed to
ofter a simple compromise. Unfor-
tunately. the landing light is con-
trolled by a two-way switch. one
in the hallway and the other on the
landing. and 1 wanted to be able
to control the light level and also
be able to override the dimmer from
the hallway irrespective of whether
the light was on or off.

To overcome these problems |
modified the wiring as shown In
Fig. la. b and modified the dimmer
as shown in Figs. 2a. b.

The dimmer is modified to bring
both arms of the potentiometer out
to separate connections and the
value raised so that the light was
fully off at the centre of its travel.
This was to avoid the light from
extinguishing at other levels than
full on. when using the hall switch.

T. L. Bunney.
Hadleigh.
Essex.
o " +12¥
R 15M0 TRY %6801(0
| 2012
T |
R2
% 3300
RLA \
7
5| 4o
RLA2 2 Tl 1% 52 s3
5 NESS6A 10 -0 o0 o l
CAR DOOR
12 18 SWITCHES X
(HIDDEN ﬁ_L} S5
SWITCH) a C252 10F 15V
TopF 15V I
VZ4

Fig. 1

discharged and the voltage at the
output of pin 5 is kept almost at
the +12V level. The relay will
therefore not close when SI is in
this closed position. If the alarm
i{s sounding, it may be stopped by
closing S1 so that the voltage at
pin 5 rises,

As the owner leaves the vehicle,
he can set the alarm by opening
S1 so that Cl commences to charge.
If he shuts all of the car doors

within a time of I'1C/R/ (or about
16 seconds with the component
values shown), the relay will not
close and the horn will not sound.
Similarly, when the owner returns
to the vehicle, he opens a door and
C2 commences to charge. However.
if he closes S1 within about 7-4
seconds of opening the door. the
alarm will not sound.
J. Dance.
Alcester. Warks.
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Complete the coupon and
wellsend you
our complete,new catalogue.

Including our full range of test
equipment, amateur radio gear, hi-fi
equipment and many general
interest kits.

The new Heathkit catalogue
is now out. Full as ever with exciting,
new models. To make building a
Heathkit even more interestingand

satisfying. So,when youreceive 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 tobe in London or Gloucester, call

find yourself embarrassingly short of a vital component inand see us. The London Heathkit Centre is at 233

on a Saturday evening-when the shops are shut. Tottenham Court Road. The Gloucester showroom is next
You'llalso get a very easy to understand instruction toour 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. Namely,how well a completed Heathkit performs.
With the world’s largest range of electronic kits to Heath (Gloucester) Limited, Dept. PE- 26 Bristol Road,

choose from;there really is something for everyone, _ Gloucester,GL2 6EE. Tel: Gloucester (0452) 29451,

Digital electronic stop watch AM/FM 60 watt r.m.s. stereo receiver Digital rev counter

T'he newHeathkit catalogue.Out now FREE,

To: Heath (Gloucester) Limited, Dept. PE-26 , Gloucester, GL2 6EE. [ e
Please send me my Heathkit catalogue. I enclose a 10p stamp for postage. RS

Address

Name

Postcode
Full details in the catalogue. Offer available for limited period only.

Ll Rl g —— N - e
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Exp

(Please TOTAL 8% and 15% items separately)

V.A.T. PLEASE ADD 15% TO TOTAL ORDER VALUE
EXCEPT TEST METERS, AND VEROBOARD
All stock subject to availability

atic &
ALL PRICES INCLUDE VAT AT

SPECIAL RESISTOR KITS
10812 4W or W KIT:
2SE12 §W or IW KIT: 25 of each EI2 value.

(CARBON FILM 5%) (Prices include post & packing)
10 of each E12 value, 22 ohms—IM, 2 total of 570 £4:60 net
22 ohms—IM, a total of 1425 £10-99 nec

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. Mounting: 0:01uF, 0-01Suf. 0-022uF, 3!p. 0-033uF, 0-047ufF, 4p.

0-068uF, 0-1uF, 4§p. 0-15uF. 5| 0-22uF, 6p. 0-33uF, 8p. 0-47uF. 10p. 0-68uF,
. 1uF, 17p. 1:5uF, 26p, wF, 28p.

MULLARD POLYESTER CAPACITORS C1296 SERIES

400V, 0-00iuF, 0-0015:F, 00022uF, 0:0033uF, 0-0047uF. 0:0068uF, 0-0luF,

0-015):F, 0 022uF, 0-033uF, 4p, 0.047;sF. 0 068,:F, 0-1uF, Sp. 0 I15:4F, Bp. 0-22uF,

10p. 0-33uF, |5p. 0-47uF, |8p.

160V: 0:01uF,0-15uF. 0-022:F, 0:047;sF, 0-06Buf,4p. 0-1):F, Sp. 0 1SuF. 6p.

0-22uF, 7Tp. 0-33uF, 8p. 0-47uF, 10p, 0-68:F, 14p. tuF. I7p.

MINIATURE CERAMIC PLATE CAPACITORS

50V: (pF) 22,27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,

560, 680, 820. 1K, IKS, 2K2, 3K3. 4K7. 6K8, |.F) 0-01. 0-015. 0-022, 0:033, 0-047,

2¢p, cach. 01, 30V, Sp.

POLYSTYRENE CAPACITORS 160V 5%

(pF) 10, 15, 22, 32, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300,

4700, 6800, 10,000, 43p.

B. H. COMPONENT FACTORS LTD.

RESISTORS

CF—High Stab Carbon Film, 5% MF—High Stab Metal Film, 5%.
W Z99 10 1006 +

. Type Range [} 0-499  500-999 Size mm
CF  12-1M ' 0-90 0-85 2-4x7-
i CF  22-2M2 | 090 9-85 0-80 3-9x10-S
3 MF 10-2M7 2 1-7 1-4 12 Ix?
MF  10-2M2 2 16 1-3 1-1 42x10-8
MF  10-10M 3 1-98 1-81 1-65 6:6x13
MF  10-10M 4.5 3:52 308 275 8x17-5

(Price in pence aach).
VALUES AVAILABLE—E |2 Series only. {(Net prices above 100.)

PRESET SKELETON POTENTIOMETERS
MINIATURE 0-25W Vertical or horizontal Tp each | K. 2K2,
4K7, 10K, etc. upto M 0

SUB-MIN 0-08W Vertical. 100 O to 220K 0 7p each.

. N

Use Acoras here

(P.E.), LEIGHTON ELECTRONICS CENTRE,
59 NORTH STREET, LEIGHTON BUZZARD,
IO.U7 7EG. Tel.: Leignton Buzzard 2316 (Std. Code
5253

Miniature Mullard Electroiytics 2‘./ERSOBOARD 04; ?‘SIS POTEBNTiLOMETIERS.h Carb%nl'gra:lélls-: nPto lﬂsél.loggilinsé?)r;(d :Klln).I'Snn ;e. It”l‘;pltg;a'
b xS P 45p | Gang48p. Logsingle with switcl p. Slider Pots. 60mm, ,log orlin. 45p. Dua P
LUEEIY 7o Gouresv 1ap | 2O 41e 300 | Knob 10p.

22uF 63V Tp  100uF 1OV Tp ,; 2 5P 3i® |oToDES |PLuas ELECTROLYTIC CAPACITORS, Tubular & Large Cans
3.3uF 63V Tp 100uF 25V Tp | 2% x|° itp 10p | IN4001 64p [ Din2Pin I2p (uF/V): /25, 2/25, 4/25, 4-7/10, 5/25, 8/25, 10/10, 10/50, 16/25,
4.0uF 40V Tp 100uF 63V 179 11 % 5" (Plain) 2 125 |IN4002 7!» I Pin  t3p | 22/63, 25/25, 25/50, 32/25, 50/25, 100/10, 100/25, 7p. 50/50, 8p.
4-7uF 63V Tp 150uF 16V Tp | 31, 337 (Plain) —20p |IN4003 9p | 5Pin 180" I6p | 100/50, 20025, 10p, 250/50, 18p, 500/10. 8p. 500/25, 17p.
6.8uF 63V Tp 150uF 63V 17p | 5%.°33" (Plain) 375 | iN4400 9p | Sed.dack  20p | 500/50,23p. 1000/10, 17p. 1000/25,25p, 1000/50, 40p. 2000/10,
8.0uF 40V Tp  220uF 6.4V Tp | 0 00 87p 875 | IN4005 120 | 2-5mm jack 13p | 200. 1000/100. £1°10. 2000/25, 35p. 2000/100, £1°20, 2500/25,
:8“: {g\\; ;p %20;;: lgx ;p R 68p 68p | IN4006 14p | Phono 38p. 2500/50, 68p, 5000/25, 68p. 5000/50, £1-20.

IME a3y 78 MBMELIV aip | Pins Phe2s 255 18p |IN?14° 7p | SOCKETS | HI-VOLT: 4/350, 20p. 8/350, 13p. 100/100, 27p. 16/350, 35¢.
I5uF 16V 7p  330uF I6V 8p BA100 100 3 hin  lob | 167450, 38p. 32/350. 38p. 50/250, 40p. 100/250, 40p.

15uF 63V Tp 330uF 63V 25p | TRANSISTORS OAS5 42p | SPin 180° 12p | METALLISED PAPER CAPACITORS

16uF 40V 7p 470uF 64 l4p | ACI127 2ip BC2I2L 13p | OA47 9p | Std. Jack  18p | 250V: 0-05uF, O-1uF, 6p. 025, 6p. 0-5ufF, 7ip. JuF, 9p. S00V:
22uF 25V Tp  470uF 40v 16p | ACI128 22p BC213L 13p | OA8I Iip | 2-5mm Jack I3p § 0-025, 005, 6p. 01, 6p. 025, 7ip. 05, 9p. 1000V: o-0l,
%%::; %x ;: 223::: '48\6 zg: gg:g; :;: 80%14'44\' :g: OA200 8p ] Phono 7p | 1ip. 0:022, 13p. 0:047,0-1, I19p. 0.22, 28p. 047, 36p.

33uF 16V Tp 1000uF 16V 17p | BC109 13p OC7I I3p

33uF 40V Tp 1000uF 25V 28p | BC148 13p OCBl 7p LEIGHTON ELECTRONICS CENTRE (‘-\
N2uF 63V Tp 1500uF 6-4V25p | BC149 13p OCI70 29p { Our New Elactronics Centre is now open in Leighton Buzzard BARCLAYCARD
47uF 10V 7p 1500F 16V 28p | BCI82L 13p TiS43 4Sp | and all callersarea w lcome. As well as our normal stock of over m
47uF 25V Tp 2200uF 10V 17p BCI83L (3p 2N2926 I3p | 3,000 products we have a large range of surplus bargains and

47uF 63V 8p 3300uF6 4V 28p 2N3702 14p | calculators, etc. Open 6 days. 9-12.30. 1.30-5 p.m.

BC184L 14p

MULTIMETER U423
22 Ranges plus AF/IF Oscilta-
tor 20,000 Q /Volt.
Vdc—0-5—1000V in 7 ranges
Vac—2-5— 1000V in 6 ranges
1dc—0-05—S500mA in Sranges
Resistance—5Q—1M 0 in 4
ranges.
Accuracy—5% of F.5.D.
OSCILLATOR—{ KHz and
465KHz (A. M.) at approx. | Volt.
Size— 160 x 97 x 40mm,
Supplied complete with carrying
case, test leads and battery.
PRICE £8-64 net P. & P. 75p.

00V in 8 ranges.
5—750V in 6 ranges.
1dc—0-06—600mA in 5 ranges.
lac—0-3—300mA in 4 ranges.
Resistance—2K Q—-2M 0 in
4 ranges.
ac—4% of F.5.D.
hfe—18—350 in 2 ranges.
Size—115x 215 x 90mm.
Complete with steel carrying
case, test leads, and battery.
PRICE £11-88 net P. & P. 75p.

U4323

MULTIMETER U434
27 Ranges plus Transistor Tester.
16,7000 /Volt. Overload protecte:

Accuracy—de—24%.

PAYS FOR ITSELF
WITH DISCOUNT
YOUCHERS
WORTH
20p

66 Pages

4
" 3,000 ftems
-
600 Pictures

YOUR
COMPLETE
ELECTRONIC

S1oRes * DISCOUNTS

U434

MULTIMETER U4324
34 Ranges. High sensitivity.
20.000 2 /Vole. Overload protected.
Vde—06—1200V in 9 ranges.
Vac—3—900V in B ranges
lIdc—0 06—3A in 6 ranges
lac—0-3—3A in 5 ranges.
Resistance—250—5M 0 in 5 ranges.
Accuracy—dc and R—2{%, of F.5.D.

ac and db—4%, of F.5.D.
Size—167 x 98 x 63mm.
Supplied complete with storage case,
test leads, spare diode, and battery.
PRICE £10-64 net P. & P. 75p.

Vde—1:5—600V in 9 ranges.
v —600V in 9 ranges.
1dc—60—120 microamps in 2
ldc—0-6—500mA in 6 ranges.
lac—06—1500mA in 6 ranges.

c—

db scale 10 to + 12db.
Accuracy—de— 4%, ac—24%
Size—115 x 215 x 90mm.

test leads, and battery.
PRICE €14-90 net P. & P. 75p.

U4324

MULTIMETER U4313
33 ranges. Knife edge with mirror scale.
20,000 Q/Volt. High accuracy. mVdc—75mV.

Resistance—IKQ—IMQin4ranges.

Complete with steel carrying case.

MAIL
ORDER
AND
SHO¥

* ALL NEW STOCK

* SATISFACTION
GUARANTEE

* DEPENDABLE
SERVICE

HAVE YOU
GOT YOURS

CATALOGUE No. 4A
NEW CONVENIENT
StZE, AND FULLY

ONTAINS MANY
HARD TO GET

PLEASE SEND S.AE
FOR

SUPPLEMENT No. |

35 WATT AUDIO HYBRID POWER IC

e Only 8 external comp’s

(6 capacitors + 2 resistors)

required.

‘® Dual or single power rails.

‘'® 4-16 ohm load.

® Send s.a.e. for details.
(supplied free with IC)

£6.50. each, including postage etc.

R.L.Automation.11 Fossil Rd.,SE13.7DE.

TOWNSEND COATES LIMITED
LUNSFORD ROAD, LEICESTER, LE5 OHH
Telephone: (0533) 769181. Telex: 34321
ESSRY TGC CAPACITORS
4 Muolg':' hvﬁg DIELECTRIC CAPACITORS
120V d.c. at 85°C, 150V d.c. ot 70°C, 50V 8.c. ot TO°C

£988/9-0 1uF 4p each
150V d.c. st 85°C, 200V d.c. ot 7" C, 100V a.c. at TO°C
P989/6-0-022uF, /13-0- 2uF 4p each

200V d.c. a1 85°C, 350V d.c. at T0°C, 200V a.c. at 70°C
P526/1-0-001F . /7-0-01uF . /11-0- 047uF, /21-0-05uF, /13-0- 1uF, 7115-0-22uF 2-5p each
800V d.c. @1 85°C, 750V d.c. at 1€°C, 300V a.c. ot 7°C

P981/1-0-1uF_ /2-0-015uF. /4-0-033uF, /50 047uF. /6-0-068uF 3p each
1000V d.c. st 85°C, 1500V d.c. at 70°C, 300V s.c. a1 70°C
P42/4-0-001uF 4p sach
~DUOMOLD'* MIXED DIELECTRIC CAPACITORS
300V d.c. st 85°C, 400V d.c. at 7¢°C, 200V a.c. at 70°C

8-0.022uF, /8-0-033uF, /10-0-047uF, /11-0- 068uF 3p sach

D990°5-0-01uF, /i .
“CATHOORAY" MIGH VOLTAGE CAPACITORS (MAX. WKG. V at 0 C)
CP57TVO-0-005uF, V = 12,500, £2 sach CP59VO-0-04uF. V = 12,500, £5 each
CP57Q0-0-05uF, V = 8.000. £2 each CP57Q0~0-025uF. V = 6.000, £2 each
CP55H0—0-0025uF. V = 3.000. 90p eech CPSTX-0 5uF, V = 2,000, £2 each
CPSSV-0-05uF, V = 1.000. 80p each
POST & PACKING 45p
ALL ORDERS PLUS VAT at 25%
REMITTANCE WITH ORDER PLEASE
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AUDIO SIGNALLING

HE need often arises for the

audible signalling of a system
condition such as excessive load
current or excess heatsink tempera-
ture. A 555 oscillator/timer directly
driving a 30 ohm balanced armature
earphone makes a simple and con-
venient tone-generator, the only
snag is that the 555 produces a
steady tone that does not stand out
well from background noise. An
mtermittent tone of the same loud-
ness is much better in this respect.

An easy way to do this is to use
a second 555 1o gate the reset in-
put of the first 555. but the circuit
in Fig. | shows how this can be
done even more simply with a few
extra passive components.

With the aid of R1. R2 and CI
IC1 oscillates at about 2:2kHz in
a conventional manner driving the
earphone. Capacitors C2. C4 and
germanium diodes DI, D2 form a
pump circuit and the lower end of
C4 becomes progressively negative

CYCLE LIGHTING CONTROL

iITH the further restrictions

recently announced on the
consumption of energy and the ever
increasing expense of private motor-
ing. many people are reverting to
that more etlicient. yet slightly less
comfortable mode of transport. the
bicycle.

On dark nights and stop-start
conditions in heavy traffic. efficient
lights on a bicycle at all times is
vital. Continuous lighting can be
obtained using all-battery lamps
with the frequent expense of battery
renewal. Dynamo- lighting obviates
this expense but suffers from the
disadvantage that the intensity of
light varies from full brilliance
down to a dim glow at walking
pace and none when stopped (Fig.
)

It was with this in mind that |
devised the circuit in Fig. 2 to com-
bine the advantages of both sys-
tems.

In the modified lighting circuit,
the alternator output is rectified by
the bridge circuit D1, D2. D3 and
D4 and feeds the cycle lighting via
switch SI.

With an alternator output of less
than the battery voltage of 4-5V
(a 6V supply could be used but
would result in shorter bulb life).
the battery provides the lighting
power via DS, DI-D4 preventing
it from shorting through the alter-
nator windings.

When the output rises above
45V this takes over the supply to
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with respect to the OV rail. When
this voltage reaches a certain value.
the 555 1s reset via pin 4 of ICI
This state of affairs lasts until the
charge on C4 and C5 decays
through R4, whereupon the 555
gives another burst of oscillation.
With the «component values
shown in the circuit, the 2:2kHz

the lamps, D5 preventing the recti-
fied alternator output from flowing
into the battery.

The diodes DI1-D5 can be any
silicon rectifiers rated at {A or
more at 12V minimum (the oft-load
alternator output often rises to this
value at speed). DI-D4 can be
mounted in a plastics tube clipped
lo the cycle frame. the ends sealed
with wax. no significant heat being
generated; the total lighting load is
only about 5-6W. DS can be
mounted in the lead from the bat-

ﬁ DREAR LAMP

Io,,r 1500 (
300
€2 m=y5000F s
=57 _}_ ’ i—l
|4

s T

D2 R3 8:2k0)

tone 1s interrupted about 15 times
per second. With a 12V supply. as
in a car environment. this becomes
limes per second. A wide vaYria
tion of timing is possible by vary-

ing the value of CS5.
D. R. G. Self.

Ipswich,
Suftolk

tery which can be mounted in a
weatherproof box behind the seat
or attached to the frame.

Only cycles with the integral

Dynohub type alternator are suit-

able for this modification: the rim

type fricion dynamo is usually

carthed to the frame by its fixing

bracket and would need to be in-

sulated on its mounting before
connecting to the rectifier.

A. R. G. Culder.

Leigh.

Lancs.

N

St
% DYNAMO
% {ALTERNATOR)

$—— }—o” o4

FRONT LAMP

DYNAMO
{ALTERNATOR)

REAR {AMP

D2 o

81

;;——IL;V-I
7

—~—o{ & =l

FRONT
o3 LAMP

(3]

2

157



CHARGER FOR NICKEL-
CADMIUM CELLS

R ADERS might be interested in
this automatic battery charger
circuit, for use in tape recorders and
other equipment operating from
nickel-cadmium accumulators,
Operation of the circuit (Fig. 1)
is as follows. The cells charge at a
rate set by R1 until, as determined
by the setting of VR1, the Zener D1
conducts, switching CSR1. This
reverse-biases D2, stopping the
charge. The le.d. also goes out,
indicating end of charge.

The circuit will not attempt to
charge dry cells put in the unit due
to the higher voltage of these. This
unit can be used in addition to any
mains supply supplying the tape
recorder direct.

I 101APE
s RECORDER
CIRCUIT

The value of R1 depends on rate
of charge required.

D. Torry.

Chelmsford, Essex.
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VEHICLE MONITORING

A system for the remote display
of vehicle dashboard information
on panels arranged around the
rear view mirror is claimed by
Regie National Des Usines Renauit
and  Automobiles Peugeot in
BP 1 401 356. The intention, of
course, is to enable a driver to
observe readings on speed, fuel
level, water temperature and so on,
without taking his eyes off the
road. .

The rear view mirror surround is
provided with a le.d. or liquid
crystal digital display, Fig. 1. A

BATEN

series of probes convert into vari-
able voltages the measures of all
the engine and vehicle functions.

Normally the display ‘shows
vehicle speed as sensed by the
speed sensor. However, when the
driver actuates a pushbutton on
the dashboard a master clock starts
switching the  measure sequences
at_adjustable time intervals, Fig. 2.

The voltage signals of the suc-
cessive sequences are fed to a
digital voitmeter, the output pulses
of which are fed, via the switching
system, to a pulse counter which
displays them in succession at pre-
determined time intervals. Simul-

BP 1 401 356

ENGINE( BATTERY

CAR
. EXTERIOR
voLTaGe FUEL INTERIOR e\
i

Z
L

SPEED LEVELS
AND SPEED LIMIT,
WARNING LAMPS

/

ISEQUENCE APPEAL ]---b—{iEQUENCES

SWITCHING

Aol

DEVICE

Fig. 1
r ------ ": MASTER CLOCK LiGHT -
INTENSH
BPEED PICKUP OMMER
o ——— =]

e

DISPLAY
SYSTEM

PULSE

—
COUNTER

1PROBES ord 9 -

)

!

b v F
ALARM
DEVICE

STABILIZED

4
/
VOLTMETER |
b o e
\ ) MODULE I
— SELECTION

EXTINCTION OF
NON SIGNIFICANT
FIGURES

FEED

LUMINOUS
SYMBOLS

DISPLAY OF
DEGREE AND
DECIMAL POINT
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Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray, Orpington, Kent

ogoag

taneously, the display switching
system successively illuminates a
series of pilot lights around the
display to denote the engine func-
tion being measured.

After the full sequence of engine
functions have been displayed, the
sequence switching system again
transmits, for display, a measure
of the engine's speed as relayed
from the speed sensor.

An alarm system continually
compares measured voltages with
reference voltages and energises
an audible or visual signal if a
predetermined threshold is ex-
ceeded for any measurement.

IN BRIEF

BP 1 404 007—R. F. Koch, Treat-
ing an a.c. signal to produce a
modified a.c. signal. A technique
for compressing data signals, such
as speech signals, and segmenting
them to produce an output which
is compressed in time but not dis-
torted in pitch. Possibly useful for
talking books for the blind.

BP 1 404 634—Messerschmitt-
Bolkow-Blohm GmbH. Measuring
and jndicating distance between a
motor vehicle and an obstacle. A
pulse radar transmitter and re-
ceiver system for use on motor
vehicles.

BP 1 407 761—Burroughs Cor-
poration. Problem oriented langu-
age translator and source code
génerator. Interesting on two
counts. Firstly, in that it shows the
extent to which ideas in computer
programming can now be patented,
and secondly, because the patent
covers an interesting system for
simplifying the production of prob-
lem orientated language (POL).

BP 1 409 343—A. Pirc. Rotary
magnetic engine. An engine which
relies on the reversible magnetic
change which occurs in some
materials at the Curie point.

BP 1 409 504—A. K. Thatcher.
Computer controlled sonic fuel
System. Variable fuel pulses are
supplied to an air system of an
internal combustion engine.

Price 33p each
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A SELECTION FROM- OUR POSTBAG

Readers requiring a reply to any letter must include a stamped

addressed envelope.
technical queries on the telephone.

‘A Protest

Sir—As a professional in the elec-
tronics trade for some 18 years, 1
feel that |1 must finally protest about
unnecessary projects appearing in
your magazine.

The best example to date appears
in the December edition. To replace
a simple, efficient, usually reliable
and inexpensive bi-metal strip bulb
by a sophisticated piece of elec-
tronic gadgetry using four transis-
tors, a CMOS integrated circuit,
four diodes plus other electronic
components seems to be the height
of lunacy.

As you know, there are people
who scoff that many pieces of elec-
tronic equipment are unnecessary
and their functions could be just as
easily performed by their mechani-
cal counterpart more cheaply. It is
just this type of project which adds
weight to their argument.

B. Timson,
Beds.

Highly Tuned

Sir—1 think 1 can assist you regard-
ing motor cycle electrics and igni-
tion systems in particular (see
Readout, December 1975 issue).
The small bikes, i.e. those below
about 100cc use flywheel magnets.
Most of these are single cylinder
engines (2-stroke or 4-stroke) and
in many cases the timing is adjusted
by altering the contact breaker gap.
In this case the dwell angle cannot
be quoted but a stroboscope is
absolutely essential to use with an
F mark on the flywheel. Usually
no auto advance units are fitted.
Above 100cc there are the single
cylinder and twin cylinder engines.
These use a conventional 6V or
12V Kettering ignition system. The
big difference is that on some
engines a double ended coil is used
which, with a four stroke engine,
produces an idle spark. On these
engines it is essential to check that

160

We regret that we cannot answer any

ignition timing is identical on each
cylinder.

With other twin cylinder engines
a separate ignition system is used
for each cylinder and this also
applies to the three cylinder type
mentioned in Mr Simpson's letter.
Four cylinder engines normally used
two double ended coils with, of
course, two contact breakers, but
there have been a few exceptions
which used a distributor.

This by no means exhausts the
list as some competition machines
use what is called an energy trans-
former ignition system which relies
on an alternator feeding a.c. to a
¢pecial type of coil. In this system
the peak of the a.c. waveform must
coincide with the opening of the
contacts which in turn must be cor-
rect for the engine. Added to this
is a system which uses the rectified
output from the alternator to charge
up a large electrolytic. This capaci-
tor is discharged through the coil
by the contact breaker.

In using a large variety of com-
mercial test equipment on these
engines 1 have found the following
limitations :

1. Restricted ranges.

2. Some cannot be used when

powered from vehicle battery.

3. Cannot be used on 6 volt and

12 volt systems.
4. Lack of application data, etc.

In regard to your “Engine
Analyser”, specially for motor cycle
use, the tacho range is rather
restricted. Please bear in mind that
the auto-advance does not finish
operation until 4,000 r.pm. is
reached, and this applies to some
car engines. Obviously this can be
overcome using a 2-stroke/4-stroke
switch or relabelling the number of
cylinders switch. .

In my experience the resistance

‘range would be better if it were

0-100§2-or even 0-10(). In practice,
resistance measurements of alterna-
tor stator windings, motor windings.
ignition coil primaries, contact
resistance are all of low values,

Finally. one minor point is that |
have found it preferable to enclose
the strobe light in a rubber torch
body and fit a simple lens to con-
centrate the light.

10 suIt
BOARD \”\

1 must congratulate you on pro-
ducing the analyser which 1 am
certain will fulfil a real need. This
is even more required in regard to
servicing motor cycles than s
generally realised as these are
expensive (£1,500) and highly tuned.
which until very recently were ser-
viced in the backyard or on the
side of the road.

H. D. Briggs.
Telford.

Short Cut

Sir—Readily replaceable connection
of transistors is a frequent require-
ment when building untested designs
and when repairing faulty equip-
ment, This is a time consuming
job, and can be done away with
by using transistor sockets.
However, as these are relatively
expensive and quite scarce, a
cheaper and readily available alter-
native is to use integrated circuits
sockets. These can be sawn to the
required number of connections
with a fine hacksaw; one pair of
sockets is lost per cut. For example,
by cutting down the centre of the .
socket, four 3-terminal transistor
holders can be obtained from a 14-
pin dual-in-line 'socket,
P. Knight,
New Malden, Surrey.

Sir,—Recently 1 had the problem
of providing guides for Vero printed
circuit boards. This was solved by
using strips of plastic channelling,
see Fig. 1, normally used for slid-
ingrglass cabinet doors.
he guides were held in position
with one of the many contact ad-
hesives available on the market.
R. Powell,
Suadi Arabia.

Fig. 1
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| FROM BI-PRE-PAK |

@Stlrlme Sound Droducts

NEW FO

® OUTPUT—25W R.M.S. into 801 using
50V: 22W R.M.S. into 401 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—100k (40dB gain
100 % ).

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

@ SIZE (inc. 40W built-on heat sink)—
43in x 3in x }in high

F.M. TUNER UNITS
sszo Tuner front end. Ganged,

variable
facillty.

connected (size 3in x 2in)

AUDIO MODULES

2in % ¢in)

tunin 88-108MH AF.C £5 00
uning, z F.C.

88202 I.F. amp. A meter and/or A.F.C. can be £2 . 65

88203 Stereo decoder for use with $5201 and
$5202 or any good F.M. tuner. A L.E.D.
beacon may be attached (3in x 2in)

SS105 5 watt amplitier to run from 12V (33 x

BRAND NEW MODULES FROM A FOREMOST BRITISH MODULE

DESIGNER AND EXCLUSIVE TO B-P-P

R 1976

THE SS125 HIGH FIDELITY POWER AMPLIFIER

Not only is this Stirling Sound's best
audio amplifier yet; it rightfully qualifies
as one of the best of its kind yet made
available to constructors. Intended
above all for high-fidelity, the charac-
teristics of the S5125 are such that it can
be used in many other applications
where dependability is the prime con-
sideration. The S$S5125 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.

MORE STIRLING SOUND MODULES

With easy to follow instructions

£3-85

£2-25

Robustly
units on each of which
is a stabillsed take-off
point to provide power
for tuner, pre-amp and
control stages

SS110 Similar to $S105 but more powerful
giving 10W into 4 ohms

SS-' 20 20 watt module when used with 34 volts
into 4 ohms

SS1 40 Delivers 40 watts R.M.S. into 4 ohms
using a 45V/2A supply such as our $§345.
The rriwver and quality of this unit are
superb—two in bridge formation will
give 80 watls R.M.S. into 8 ohms. Size
4in x 3in x #in

SS1 00 Active tone control, stereo + 15dB lift/cut
bass-treble

Ss1 02 Pre-amp (stereo) inc. line feed back and
RIAA correction

S 101 Pre-amp for ceramic, etc
TERMS OF BUSINESS:

every efforl Is made to ensure correctness of Informatlon.

Co Reg No 820919,

Order your Stirling Sound products from

BI-PRE-PAK LTD

£2-75
£3-00

£3:75
£1-60

£2-25
£1-60

VAT at 25% must be added to total value of order except for items marked * or {8%), when
VAT Is to be added at 8%. No VAT on overseas orders. POST & PACKING add 22p for UK
orders unless marked otherwise. Minlmum mall order acceptable—£1. Overseas orders,
add £1for postage. Any difference will be credlted or charged. PRICES subjectto alteration
without notice. AVAILABILITY All Itams avaliable at time of going to press when

222 224 WEST ROAD, WESTCLIFF-ON- SEl.ESSEX $S0 SDF.
TELEPHONE: SOUTHEND (0702) 46344

Make cheques/money orders payable to Bl-Pre-Pak Ltd

Practical Electronics  February 1976

HIGH-FIDELITY
Power Amp.

£7-50

... AND 5 NEW
STIRLING SOUND
POWER SUPPLY UNITS

designed

540 x 3in x
24in high. (P & P
add 50p any
model )

woa £3:75% V% £5-20%
woa £4-15% 0% £6-25*
345\?1;‘; £4 * 60 * {All above are at 8% V.A.T.)

A new Stirling Sound Capacity
Discharge Ignition Unit for your car

Even better than the origmal B-P-P version. thousands of which are in
use saving motorists appreciable time and money for petrol. Very esy
to instal. The Stirling Sound model incorporates switch for instant
change to conventional ignition; immediate adaption to pos. or neg
earth return; antl-burglar immobilising switch. pre-set control for rev
limitation. There are no exposed parts. the unit. on p.c.b.. being
housed in strong enclosed metal box. With instructions and ieads

Size 7§in x 4fin x 2}in ex. switches
£7-95* £10-05~*

A USEFUL CATALOGUE—FREE

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

BUILT AND
TESTED

F-----E---------

TO STIRLING SOUND (BI-PRE-PAK LTD),

220/222 WEST ROAD,
WESTCLIFF-ON-SEA, ESSEX SS0 DDF

o
M Please send . . b
: R tor which | enclose £ :
Inc. V.AT

|

]

.

] PE25 pg

| Ty e |
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( DUE TO RESTOCKING AND

STORAGE DIFFICULTIES, WE ARE

SA LE ABLE TO OFFER THE ITEMS

BELOW AT BARGAIN PRICES

NOTE. All items in P.E. advertisement Jan.

1976 are still available at prices indicated.

MFCB8040—Low noise preamp. 80p

MC1339P—Dual low nolse preamp., 14 DIL£1-08

ZN424E—Low noise fast op-amp., 14 DIL  £1-00
MC1306P—Pre and power amp. (500mW).

8 DIL 53p
741—General purpose op-amp., 8 DIL 24p
710—High-speed comparator, 8 DIL 28p
555—General-purpose timer, 8 DIL 48p
Zeners-——400mW, 2-7V to 15V 8p
ORP12—Light-depend and resistor 68p
Pots

Tandem 100kN log (matched 2db) 70p

Single 100k lin 22p
Smail Electrolytics—axial leads

2200uF . 10V 2 for 25p

1500pF, 15V 2 for 25p

150uF, 63V 2for 12p
100uF, 10V 2 for 10p
50uF, 15V 2 for 8p

Polyester capacitors, 250V:

0-022uF, C280 5 for 20p
0-033uF, C280 5 for 20p
0-33uF, C281 5 for 25p
0-47uF, C281 5 for 25p
0-68uF. C281 5 for 25p
Ceramlc disc capacitors. 50V:
680pF, single value 5 for 12p
1.000pF, single value 5 for 12p
2,000pF. single value 5{or 12p
0-047uF 5for 14p
Veroboard:
4in x 6¢in sheets 92p
33in x 11§in shests £1-20

Hutchinson tone control—PCB and leaflet  40p

EATOIN AULID

INTRODUCING w
THE - ;

D o &
%j
MiINISONIC 2
Electronic Music Synthesiser

As Demonstrated “live'’ at the Audio Falr 1875

Based on the original P.E. Minisonic, the Mk. 2 is a
three octave keyboard instrument which sets new
standards of performance and flexibility. Designed for
construction by the amateur electronics enthusiast or
do-it-yourself musician, the Minisonic 2 has a truly
‘protessional’’ sound which has to be heard to be
believed.

* Finished case plus panels
% Two VCOs (3Hz-50kHz}

* VCO cross modulation

* Variable Portamento

* VCO syne. facility

* Fixed/Variable Span

* Envelope indicators
* Pan pots at output

* Push Button Patching
* Headphone amplifiers
* Low Current drain

* Mains/Batt. Operation

A complete kit of parts is available to build this fabulous
instrument or to convert your Mk. 1 Minisonic.

Ready made instruments are also available, complete
with guarantee plus instruction booklet.

Want to know more? For full detailssend a9 x 4inS.A.E.

ST. NEOTS, CAMBS
PE19 3JB

DEPT. PE, P.O. BOX 3

MIINIMVIEX

THE IDEAL MIXER FOR
HOME STUDIO OR
LOCATION RECORDING

* Now with high sensitivity, low noise stereo
preamplifier PCB included FREE!

An ‘‘Eaton Audio" special—pro-
fessional quality front panel, satin
black anodized aluminium, ready cut,
and silk screen printed in white avail-
able separately—£5-40.

Type 22 Instrument Case, as specified
in article available separately—£3-47.

V.U. Meters Type 3—as specified in
article, approx. 400uA FSD, available
in pairs—£2-66.

P.C.B.s including free high sensitivity
preamplifier and data, available
separately—g2-65.

Complete Kit—complete to the last
nut and bolt!—£44-56

Data and spec. sheet—send S.A.E.

TERMS MAIL ORDER ONLY C W O . MINIMUM
ORDER £1. VAT Ptease add 25% to value of
order inc P 8 P unless otherwise stated
Cheques or P Os payable to Eaton Audio
Orders over £5 free ot P& P.. otherwise please
add 10p in the £1

—
SENSATIONAL — WOR

@ BUILT IN ALARM

@ PHOTOCELL CONTROLLED
BRIGHTNESS

® AM/PM INDICATOR
@ GIANT 0-63in LED DISPLAY

NB. STANDARD NON-ALARM

STILL ONLY £14 IN KIT FORM

DIGITAL
IALARM

CLOCK READY BUILT £22-50

MM5314 Clock Chip 4-6 Digit
GI. AY51202 Clock Chip 4 Digit
NSN61L 0-63in LED. Price each
DS8865N Seq. Driver Chip

Futaba 4 Digit Display plus AM/PM
Resistors +W 5% carbon film, most values.

Packs of 10 only

Resistors $W 5% carbon film, most values.

Packs of 10 only

Resistors 1W 5% carbon film, most values.

Packs of 5 only

ALL ITEMS CARRY FULL MFG GUARANTEE. VAT INCLUSIVE

B A R G \ N B ‘ T s ORDERS UNDER £2 ADD 25p FOR HANDLINgA%l:gFIRT%ERS

£2-95
£4-76
£1-65
£0-50
£6-36
£0-10
per pack
£0-10
per pack
£0-15
per pack
£1-98

LM3900 quad op amp
LM309H 200mA 5V reg
741 mini DIP 8 pin
IN4001 50V 1A diode

Fuse holders 20 x 5mm
Slide Switch 4 pos.

0-16-5 at 100mA OUT

12V Relays min. IP ¢c/o 33002 coil £0-80

IN4148 Small signal diode £0-03 0022 250V

Mains Transformer 110/240V IN £2-00 |0 22 250V
Slide Pot 5K ohm LIN 45mm £0-

Pack of 5
£0-60 |0-001 400V
£1.15 |0-01 400V
£0-31 0022 100V
£0.04 [0-033 100V

20p
20p

£0-20 001 630V
£0-20/0-1 250V

1uF 250AC
Mains £0:41 each
|

Triac 400V 15A isolated tab TO220
Transistors Plastic BC183/213/307

cwo pYLSE ELECTRONICS

5-pin DIN plug £0- ‘p! —
5-pin DIN Socket Chassis Mount £0:08| [semes-) M

£0-10 =

Dept. P10, 202 SHEFFORD ROAD, CLIFTON, SHEFFORD,
S.A.E. for complete list. BEDS. HITCHIN (0462) 814477
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/Marshall's

Callin and see us 9-5.30 Mon-Fri 9-5.00 Sat
Trade and export enquiries welcome

A. Marshall {London) Ltd. Dept. PE

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

& 85 West Regent St Glasgow G2 2QD

Tel: 041-332 4133

& 1 Straits Parade Fishponds Bristol BS16 2LX
Tel. 0272 65420172

& 27 Rue Danton Issy Les Moulineaux Paris 92

Tel: 644 2356

Catalogue price 25p
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SN7496
SN74100
SN74107
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SN74123

CA3089E
CA3090Q

Top 500 Semiconductors From the Largest Range ln the U.K.
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SN74167
SN74174
ISN74175
'SN74178
SN74180
SN74181
SN74190
SN74191
SN74192
SN74193
SN74196
SN74197
SN74198
SN74199

SN74161
SN74162
SN74163
SN74164
SN74165

1 STRAITS PARADE
FISHPONDS

BRISTOL BS16 2LX
TEL: BRISTOL 654201/2

PW TELETENNIS KIT

As festured on BBC Nationwide and in the
Dally Msii 2 Oct. 74. Idesi game tor whole
to modify your TV set. just
al socket
follows

A Re llor Pack £1

[y Potentio Pack £1-25
P8 P. 20p; C Cspacitor Pack TR P
20p: D Ssmiconductor Plck £14:50 P. 8 P
20p; E IC Sockets £4 P. F Tunl
1ormw £-15 P. &8 P. 25p: G PCB's £7-30
P.aP H Switches [1-30 P. & P. 20p
1 UHF Modulsr KIt £7-80 P. & P. 20p

Parts llst

Special Prices—comple kit excluding
case £38 P. & P, ctions A-F incl.
£€23-50 P tructions

30p
with complete kit or 78p on request

P.C. Marker Pen Dalo 33PC 0-87p.

Zeners 400MW, 11p; TW. 17p.

IC Sockets 8 DIL 10p; 14 DIL 12p; 16 DIL 13p.

Resistors W 2p; W 3p; 24W 9p; 5W 10p;
10w

Scorplo Car ignition Kit—£12-50 + VAT.
1 IMF440V £1/50.

BSTBO246 £1-20. Transtormer £3.

OPTO and LEDs

Red, green and yellow.

0-16 diameter 31p; 0-20 diamster 33p.
DL707 £2-25 or 4 for £8.

Minitron £1-55.

Cmos Clrcults (CD Range)
0- .'!6 0-88| 4030 0-87
4001 0-36 4017 1- 403t 5-19
4002 0- 4018 2. 4037 1-93
4008 1. 4019 0- 4041 188
0- 4020 1- 4042 1-38
1 4021 1- 4043 1-80
1 4022 1- 4044 1:80
1 4023 0 4045 2-85
o- 4024 1. 4046 2-84
0 0- 4047 1-65
0- 0- 4049 0-81
:- ; 4050 0-66

Veroboard
Copper Plain
01 015 61 015

2:5 x 33in 36p 26p 17p
2:5 x Sin 40p 39p 19p
3% x 3tin 40p B¥p -
33 x Sin 45p 4Tp 32p
3# x17in £1-61  £1-26 £1.00 £1.92
PINS x 36 30p 30p

X200 £1-16 £1-16

Trade and Retail Suppiied

Potentiometers

LinearorLog Single Double
RAotary Pots 25p 60p
Rotary Switched 40p

Sliders 45p 75p

Fuli range of capacitors
stocked. See catalogue for
detalis

Presets—Horizontal or Vertical
01w 8p 0-3w 10p

Construction Kits

AV7 Aerial Amps £2-04
UHS70 Transmitter £2-79
MUE? Receiver for above £3-22
EW18 Eiectronics dice £6-53
EX20 Electronic Dice + Sensor £7-79
Mall Order

VAT AN prices exclusive P. & P. 25p

TRY OUR GLASGOW SHOP
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ELEGTROMES

YL WINDSOR

R A St T P ST e =
1 | 5860 GROVE RD,
WINDSOR, BERKS.SL# [HS.

ADD - 8% VAT TO PRICES YARKED *
TO ALL OTHER PRICES
4, (EXCEPT GOVY’DEPTS)
FOR THE B

BEND

POST & PACKING 2

AGD 22‘1. VAT

NEW. FAST SERVICE.LOV PRICES,
MONEY BACK IF NOT SATISFIRD,
ALL BRAND NEW TOP GRADE FULL
SPEC DEVICES CALLERS WELCOME
HEW CATALOGUE LEST FREE SAE.
BARCLAYCARD ‘& ACCESS BY POST.
‘SORRY NO SALES TRLEPHONE.

FAST SERVIGE

IC’s

703 RF/IF  26p MC1303 €1,50 PRICE EACIl: - MATCHING 20p* DIODES
DL707 COM.ANODE & 709 TO99  22p* MCI310  ©2,20  ACI27 & 128 1lp»  IWS BUSH SET 6p>  0AB1 & 0A91 GERMANIM S5p
DL704 COM.CATH. 700 DIL 14 28p* MC1312 SQ £2.50  AC176 9p* TIP20 & 30 43p*  |N400l 1A50V & 1N4002 5p*
D 0.3" 0-9dp 8Sp*ea, 710 DIL 14 3lp* 1C1318 £2,50  AC187 & 188 1lp* TIP3l & 32 54p*  1N4n04 6p* 1N4007 9p*
747 JUMBO ©0,6" cA 723 Regul'r 45p* MC1330 75p  AD149 45p*  TIP4l 68p*  1N4148 & 1N914 SILICON 4p
t ' LED DISPLAY ¢1,89+ 741 DIL 8 21p: MC1339 £1,40 AD161 & 162 33p* TIP42 74p* ZENERS BZYS8 400mW Qp:
3015F 0-9dp 11 30+ 741 DIL 14 31p* MC1350/1/2 75p BC107 8p* TIP2955 99p*  ZENERS 13W 17P.Z1Jnoisefl
i DL33 " 741 TO99 31p* WMC1466 /9 £3 BC107B 12p* TIP3055 67p*  BRINGE REC
WINI 3 DIGIT _ . g TIFIER 1AS0 18p
& NGNIPIER £1.25 747 2x741  67p% WFC4000 ¥ 49p  DC108 Bp* TIS43 UJCT' 3Zp  1A400V 25p. 4A100V 45
SrRoBrETRE R s 748 DIL 8 27p* NE536 FETOPA £2* BC108B 12p* ZTX107/8/9 llp ) L2
7805 5V  £1,25% NES540 £1,10% BC109 9p* ZTX300 %304 20p SCR’s TRIACS
[ E @S mE Hg@ 7812 12V €1,25% NESS50 2vR' €1 * BC109C 12p*  ZTX500 %504 42p  SCR's TAG1/400 1A400V 50p+
[Ty [y | eQ o 7815 15V £1.25¢ NE555 TIMER 42p* BC147/8/9 9o 2N706 & 708 11P*  1x50v 38p* 1A 600V 70p*
7900 Series £2* NES556 2x"  88p* BC157/8/9  12p  2N2646 UJT 38p*  ¢y06p 44400V SCR ONLY 47p*
209 STYLE OR 0.2" NO CLIP 12p* 76013 6W AF 75p NE560 PLL £4,00  BC167/8/9 12p  2N2904 & 5 20P*  qprac §C146D 104400V s
TIL209 or 0.2"RED & CLIP 14p* CA3046 54p NES61 PLL £4.00  BC177/8/9 18p  2N2926broyg 9p TRIAC PISCO 16A400V §1,75%
GREEN LARGE/SMALL & CLIP 19p* CA3048 €2 NES62 PLL £4.00  BC182/3/4A&L10p  2N3053 16P*  p1aCS:ST2 20p.BR100 25
ORANGE LARGF/SWALL & CLIP 1sp»  CA3054  £i,50 NE563 (2.25  BC212/3/446L12p  2N3054 42p* : o o
ORP12 57p* 2N5777 33p* TEC12 50p* ICLBO38 SGEN £3* NE565 ¢2.50  BCY70/1/2  16pt 2N3055 115w 37p* WS IO
DIGITAL CLOEKS MM5316 €5 tngg? opa uﬁo: NE566 £1.55  BD131 & 132 39p* gzgggg gc: segp* 36PINS 28p*FACE CUTTERA9p*
5314 £3.39¢ p* NE567 £2,20 BFR88 250V 35p /3/4/5 9p
;39° MM5311 g5« L4304 0-40V £3* SN72 . +  2N3706/7/8/9 COPPERCLAD 0.1 PITCH VERO
AY51224 £3. 49+ N - 741 741 21p*  BFY50 14p /7/8/9 9p i * 23x37" .
£3.49* PCB 1 s » 23"x5" 32p* 23"x31" 29p
e L4308 Hi Bo 95p* SN76660 IF 75p  BFY51 14p* 2N3710 & 11 10p x5 37p* 3{"x31" 32p*
ACITORS LM3D9K 5V £1,75% SN76611 IF ¢l BFYS2 & 53 lap* 2N3819E FET 1ap  JEXO) STB7 007X v
CERAMIC 22pf-0,1luf 50v Sp, L4372 IF £2,00 TAD10O &IF {2 BSX19/20/21 16p* 2N3820 FET 40p 33vx17" PLAIN 0,1"€1,06%
ELECTROLYTIC:10/50/100 uf in Lu377 2x2# €3  TBABNO 89p  MJ2955 TO3 75p*  2N3823E FET 16p AR OARDYE B
25V 7P, 50V 9p. 2uf/10V 6p, LM380 60745 89p TBA810 7WAF 99p MJE2955 gap+ 2N3904/5/6 15p *
1000uf 25V 18p.200/500uf 9p, LM381 £1,50 TBA820 75p  MJE3055 67p*  2N4289 mini 31p
POTENTIOMETERS LIN/LOG 14p, LM3900 40PA 63p* 2zN414 RX 99p  'PUL3L PUT 49p  2N5457 IET 45p

PRESETS 6p. RESISTORS 1P ea
HEATSINKS: T05 & T018 5p* TV4 15p*

. H .
TV3/T03 15p*EXTRUDED 4" 4Y1  20p* 7474 29p* NEW MOTOROLA CD14533 £2.35% DALO ETCH RESIST PEN €9p*
SWITCHES:SPST 18p.DPDT 25p. 7400 llp* TR 2O * EECRETCHEPARIS 00T RS04
DIN PLUGS ALL 12p .SOCKETS ALL 9p 7401 13p* 7490 39p* CD4000 15p CD4028 73p* 6x4" COPPER BOARD 50p*
7402 13p= 7491 73p* CD4001 16p* CD4746 €1 * PCB KIT 3 ITEMS £2%
ALI CASES ABB/AB7 50p.AB13 65p* 7404 15p* 7492 13p* Cn4002 16p* CD4047 73p* CASSETTE MECHANISM €9 & ASL12
TRANSFORMERS 3/1A 6 or 12V £1,50* 7410 13p* 7493 39p* CD4009 45p*  CD4n49 45p*
7413 20p* 7494 46p* oD4011 17p* Ccn4ns4 94p* TGS GAS DETECTORS 30Betcf2*
TRAMPUS FULL SPEC PAKS ALL £ ea 7420 13p* 7496 74p* €D4013 45p*  CD4055 €1 *
PAK A 10 RED LEDS our choice f1% 7430 13p* 74100 &1 * cp4o1é  45pt  C€D4060  90p* D“— SUCH EtS
PAK B 5 741C OP A'MP.8 PIN  ¢1% 7440 13p* 74121 27p* cp4ol7  82p¥  CDAOTL  17p%  1op quaLITY NYLON
PAX C 4 2N3055 £1+,D 12 BC109¢1s 7441 6ap* 74123 65p* cpao1g  B82p*  CD40BL  17P*  ghoyprs gpIn 1opt
PAK F 10 BC182 €1.F 11 2N3704 1 7447 69p* 74141 64p* Chaozz  77pt  €D4510 £1.19%  Vpnr i ep Py
PAK G 8 BFYSL £1+.1 9 2N3819etl 7470 26p* 74173 £2° CD4023  16p*  CD4511 £1.90% P 1p
PAK J D 2N3053 f1+.K 40 1N914 £1 7472 24p* 74174 ©1* cpan2a  63p*  CD4528 £1,10% SOLDERCON PINS:
NEW PAK M 4 PLASTIC 3055 90w g1s 7473 29p* 74175 85p* CD4027  45P*  CD4558 c2.35+ 100 65p1000:3.50%

LOW PRICES

180 TTL

TRANSISTORS ALLFULL SPEC

cmos

LAGIC

By

pen

TRANSISTOR

ELECTRONIC ORGANS
FOR THE AMATEUR

Third, revised edition

by A. Douglas Price £4-70

ELECTRONIC TEST EQUIPMENT by

H. T. Kitchen. Price £4'90.
FOUNDATIONS OF WIRELESS AND
ELECTRONICS by M. G. Scroggie.

Price £4-25.
HOW TO BUILD ELECTRONIC KITS
by V. Capel. Price £1-95.
SERVICING TRANSISTOR RADIOS by
L. D'Airo. Price £2°20.
ELECTRONIC CIRCUITS

AND
Price £5°40.
1976 by K. Elimore
Price £2'45,

ELECTRONIC CIRCUIT DESIGN
HANDBOOK by EEE Magazine. Price £5°10.

RSGB AMATEUR RADIO CALL BOOK
1976 by R.5.G.B.
AADIO VALVE AND {SEMICONDUC-
TOR DATA by A. M. Ball. Price £240,

% 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.

SYSTEMS by R. King.

HI-FI YEAR BOOK
Price.

Price £1°45.

£15.95
+ VAT £1.28

Solve your communica-

tion problems with this
4-Station Transistor Intercom system (1 master and
3 Subs), in robust plastic cabinets for desk or wall
mounting. Callftalk/listen from Master to Subs and
Subs to Master, Ideally 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 661t and
other accessories. & P.75p.

MAINS INTERCOM NEW MODEL

No batteries—no wires. Just plug in the mains

for instant two-way, loud and clear communication.
On off switch and volume control.
P. & P. 73p.

Price £31-24
per pair.

NEW'! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

ONLY

£12.95

+ VAT £1-04

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placiog 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, workshop. Perlect for «conference '’
calls: leaves the user's hands free to make notes,
consult flles. 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 (PE2)
169 KENSINGTON HIGH STREET, LONDON. W.8

PLEASE
MENTION

PRACTICAL
ELECTRONICS

WHEN

REPLYING

TO
ADVERTISEMENTS
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dimmers and lighting

stage and disco lighting. Used by

range of light

control systems

Illustrated is the popular
PMSDI1000 module. A kW slider
control dimmer, interference sup-
pressed, é0mm slider range size
44x2x 14in. Ideal for low cost

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 Ikw
channels, six outlet sockets, master con-
trol, mains on/off switch, size 23 x 84 > Sin.
Price £108:00 inc. VAT,

DDé¢1. As DDéIM but without master
control. Price £86:40 inc. VAT,

DDé61-B.  Six IkW channels, using module
PMSDI000, lowest costsystem. Sizel64 x 8 x5in. Price £54-00 inc. VAT,

DD62M. As DD61M but with six 2kW channels, size 25 x 104 x 6in.
Price £156°60 inc. VAT.

DD62. 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 | kW, 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
I15p for our illustrated catalogue and price list. Callers welcome, visit our
showroom for a demonstration of any of the modules or systems. Mon.-Fri.
9.30t0 6.0 p.m. Sat. by arrangemen:.

YOUNG ELECTRONICS LTD.

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

TRANSFORMERS

ALL EX-STOEK—SA

MAINS ISOLATIN
Prim. 120/240V. Sec. 120240V | VAT
Centre tap with scresn
115V or 240V sec. only*

‘A

28282350 0an
ERBIELANTLEY

ME DAY DESPATCH

% 12 AND OR 24 VOLY
PRIMARY 240.250 VOLTS
Amps.
12v
0-5

o
<

- 3
TEmdnawn

oo

B8N Smoana

1
1

3

30 VOLT RANGE
. 200/240V. Sec. 0-12-15-20-24-30V
Amps. P&P

=3
3

“
S3veasvma
FEERTERTE

112
125
14

L LI
coooooo

=
o

60 VOLT RANGE
Prim. 200/240V, Sec. 0-24-30-40-48-80V
Ref. Amps.
No.

50 VOLT RANGE
Prim. 200/240V. Sec. 0-18-25-33-40-50V
1. Amps.

05

SRveeom
223282

0
0
0
-0
-0
-0

10-0
AUTO TRANSFORMERS
Ref. VA

Auto Taps
No. (Watte)
113 0-115-210-240
0-115-210-240

BRSemancas

0-115-220-220-240
0-115-200-220-240

Pomavnao
cooDoDoow

=)
©

12-0

§

Practical Electronics

| 31 Piccadilly, Londo
R o201, London

Me light wor
of wiring
with the

g
w35 SHLFADHESIVE
S NIRESTARL

Gountless uses in industry and offices

*QUICK AND EASY TO APPLY —

EVEN IN AWKWARD PLACES
% SAVES DAMAGE TO WOOD AND PAINTWORK
%STICKS ON INSTANTLY : HOLDS WIRE FIRMLY

You'll save enormous time and trouble with the
new Brandauer adhesive staple. Just peel off the
backing strip and press staple into place. Then
bend clips over to hold wire firmly in position.
No messing with pins, tacks, soldering or
drilling. No damage to woodwork, e.g. skirting
boards. Use the Brandauer Staple for any wall,
frame or cabinet wiring jobs — it's wonderfully
easy for fitting in those awkward corners.

Send now for details to:

SPECIAL PRODUCTS DISTRIBUTORS LTD.
WIV OHL. Tel: 01-629 9556.

February 1976

SCREENED MINIATURES

Ref. mA Voits

CASED AUTO TRANSFORMERS
240V mains lead input and U.S.A. 2-PIN
outlets:

20VA £3-2¢ P AP 7p 113W
150VA £5:37 P. & P.85p 4w
S00VA  £10-87 P. & P.£1-25 B7W
1000VA  £18:39 P. 4 P. BRS 84w

200 303

A 1A 08,08

100 08

500, 500  0-8-9, 0-8-9
1A, 1A 089, 089
200,200 015, 015

300, 300 0-20, 0-20

700 (d.c.) 20-120-12-20
1A, 1A 0-15-200-15-20
500, 500  0-15-27-0-15-27

HIGH VOLTAGE MAINS ISOLATING
Prim. 200/220V or 400/440V
Sec. 100/120V oy 200/240V

Ref.

VA,

24 AR 0152001521
$112 500 12-15-20-24-30

T e T
et 3232 L f 32 -1

BRIDGE RECTIFIERS
2A

2A
1A
4A

POWER UNIT
CC12-05 Output Switched
3-4-56-7-5-9-12V at S500mA, £4-08. P& P
48p. VAT 25%

55588 Iz;angz z:-amsss‘,s

2A
10A(PM 7A8) £2.
P & P15p. 25% VAT

-2

TEST METERS
£55.88
£13-85
£11-80
Inc. steel carrying case
P. & P. £1.10. VAT 8%

ANTEX SOLDERING IRONS
15W £2-68, 18W £2-45, 25W £2-28,
Soidering iron Kit £3-61,
Stand for above £1-13.

HIGH QUALITY MODULES

3 W RAMS Ampiifler

5w RMS Ampiifier

10W RMS Amplifier
25W RMS Amplifier
Pre-Amp for 3-5-10W
Pre-Amp for 25W
Power Supplies 3-5-10W
Power Supplies 25w
Transtormer 3w
Transtormer 5-10w
Transformer 25w <
P. & P. Ampw/Pre-Amps/Power Sup-
plies 18q_

P. & P. Transtormers 37p. VAT 25%

828 320080
S288c38882s

P. & P.25p. VAT 25%

MAGNETIC TO CERAMIC

CARTRIDGE CONVERTOR

Og;r-m\g voitege 20-45V

onty £2-85 P. & P. 18p. VAT 25%
INSTRUMENT CASES
In 2 sections, black viny! covered top

and sides and bezel.
P. & P. 25p. VAT 8%

ELECTROSIL
METAL OXIDE RESISTORS
Style Tol. Omlc Range

TRe 2%  100-300kN
5%  100N-300k
TRS 2%  10N-470k
2%  510k-1MN
TR 2% 10N-47N
2%  510-510kN
2%  560k-2MN
TR$ 2% 100-91N
2% 100N-100kN
2% 110k-1MN

QTY-P.O.A. P. & P. 250/100

, PLEASE ADD VAT AFTER P & P
Audio Accessories and Bargain Component Paks.
Semi-Conductor stockists.

Callers welcome (Mon-F

Barrie Elec

3,THE MINORIES, L.
TELEPHONE: 01-488 33

NEAREST TUBE STATIONS

ri) or send stamp for lists

tronics Ltd.
NDONEC3N 1BJ
/8

:ALDGATE & LIVERPOOL ST.




P.E. SYNTHESISER

(P.E. Feb. 1973 to Feb. 1974)
The well acclaimed and highly versatile large-
scale mains-operated Sound Synthesiser complete
with P(eyboar_l.! circuits. All function circuits may be

used p ty, or inter: ted. The greater
the number of circuits, the greater the versatility.
Other circuits in our lists may be used with the
Synthesi to good

THE MAIN SYNTHESISER

Stabilised Power Supgly £12.05
Two Linear Voitage Controlled Oscillators
and one lnverter—all 3 circuits: 16-38
PCB (2 are required)-—each £1.48
Two Ramp Generators and Two Input
Amplifiers—all 4 circuits £5:62
PCB (holds all 4 circuits) £1-38
Sample-Hoid and Noise Generator— £6-64
PCR (holds both circuits) £1.70
Tone Control, £2-43; PCB, 80p
Reverberation Amplifier £6:36
Sprine Line unit for Reverb Amp £4.93
Ring Modulator £3.75
Peak Level Meter Circuit £1.50
100uA Panel Meter £3-75
PCB for Rev., R-Mod. & Meter Cects., £1-94
Envelope Shaper, £5-35; PCB, £).46

Voltage Controlied Amp. and Diff, Amp.  £6-86
PCB (holds both circuits) £1

32
THE SYNTHESISER KEYBOARD CIRCUITS
Can be used with the Main Synthesi to make
anind d ical instr
2 Log. Voltage Controlled Oscillators £14-55
PCB8 for both log VCO's £2-60
Divider, 2 Hold Circuits, 2 Modulation Am’pli-

fiers, Mixer and 2 Enveiope Shapers 19-64
PCB (Holds the first 6 circuits) £1-80
PCB for both Envelope Shapers £1.55
Keyboard Stabilised Power Supply £7-30
Printed Circuit Board 94p

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-
chora. All PCB's are ‘as published''.

Power Supply £7.96
Tone Generator and Top C Envelope Shaper £9-25

PCB for above £1-30
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°60
PCB8 for power amp 93p

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)
4 Octave Keyboard (49 notes C to C)
5 Octave Keyboard (61 notes C to C)
Contact Assemblies for use with above keyboards:
Single-pole change-over (SP) as for P.E. Joanna and
.E. Minisonic. Two-pole normally-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. S.)ynthesis.er, P.E. Minisenic, and P.E. Synthesiser

£20-50
£23-50
£17-00

y thus g the cost of more than
one keyboard.
3 Octave 4 Octave 5 Octave
Contact Each Set et et
SP 20p £7-40 £9-80 £12:20
2p 24p £8-88 £11-76 £14.64
4PS 48p £17-76 £23-52 £29-28

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)

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,

A portable,

Two Voltage Controlled Osciliators £5-22
Voltage Controlied Fiiter

and Voltage Reference Circuit £3.41
Two Envelope Shapers and Two Voitage
Controlled Amplifiers £7-25
Keyboard Controller and Hold Circuits £2-66

Keyboard Divider Resistors (select type to suit
keyboard used, all are 2% tolerance). 2 Octave, £13
3 Oct., £1-48; 4 Oct., £1-96; 5 Oct,, £2-44,

H.F. Oscillator and Detector £1-66
Ring Mod., Noise Gen. & Env. Inverter £527
Two Power Amplifiers and Two Mixers £3-55
Battery Eliminator . £5-88
Temperature Sta £1-47
PCB to hold 2 VCOs, VCF and V-Ref £2:02

PCB to hold 2 ESs, 2 VCAs, 2 Mixers, Ring Mod,
Keyboard Contro! and Hold £2:20

PCB to hold 2 Power Amps, Noise Gen, Envelope-
Inverter, HF Osc. and Detector £1.45

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 cur units containing some of the
P.E. projects built from our kits and PCBs.
(The cases were buiit by ourselves and are not
for sale.)

OSMABET LTD

LOW VOLTAQGE TRANSFORMERS

Prim. 200/240V 8.C., 5V 1A 50p; 6-3V 1-5A £1.85; 3A
£2-10; BA CT £3-75; 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
gz\-lzs; SA £8; BA £11-25; 12A £18-50; 40V 3A CT £7-50;
4A £7.

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
£8- 75. 0-40-50-80-80-100-110V 1A £7.
MIDGET RECTIFIER TRANSFORMERS
For FW rect. 200/240V a.c.
£1-80 each, 12-0-12V 1A,
g4

+ 12V 0-25A. or 20V 0-15A + 20V 0-15A, all at £2 each.
LOUDSPEAKERS

23in 8 or 75N, 2¢in 8 or 2501, 3in 3. 8 or 3501, 3}4In B, 15

“'INSTANT
instant erasure any dismeter tape spool or casselte,
demagnetises tape heads, 200/240V n.c.. £3:75.
TAPE RECORDER MOTORS

New. blowers, fans. etc., 110V a.c.. 50p (75p palr).
SYNCHRONOUS GEARED MOTORS 200/240V ».c.
Brand new Smiths, built in gearbox, 2r.p.h., 75peach.
PAPER TUBULAR CONDENSERS

4

SPEAKER MATCHING AUTO TRANSFORMER
12W, 3 to 8 or 150, up or down, £1-85.

MICROPHONE TWIN H/DUTY, BRAIDED SCREEN
Professional cable for etage, studio, outdoor.
covered, grey. 20p per metre.

MULTI WAY SCREENED, PVYC COVERED

38 way £1; 25 way 75p; 14 wey 50p; 4 way 15p per
metre.

LOW LOSS CO-AXIAL CABLE 7501

Standard UHF 12p and VHF #p per metre, white or
brown.

?&OR! MAINS CABLE

per 100 metres; speaker twin cable, £2-50 per 100
metres.

ALL TYPES DOMESTIC AND COMMERCIAL CABLES,
ALL SIZES AND COLOURS CONNECTING WIRES,
MULTI SCREENED AND UNSCREENED CABLE. SAE -
LIST. TRADE ENQUIRIES INVITED.

We make transformers
amongst other things

6A CT £18-75; 25V 2A + 25V 2A £7; 12V 4A + 12V

1A £4-35; 2A

.. 6-0-8V 1-5A or 3-0-9V 1A
¢ 20~0-20V 0-75A, or 8-0-8V
3A, or 12-0-12V 0-25A, or 20-0-20V 0:-15A, or 8V
SA'+ 8V 0-5A. or 9V 0-35A + 8V 0-35A, or 12V 0-25A

5in 3
rs. 5in full throw 8N 10W, £4-
40, £3; 12in 25W 4 or150, £8.
* BULK TAPE/CASSETTE ERASER

ch; 8 x 8. 15 or 2501, £1:75; Good-
e : 8fin

7mF. 180V, 30 x 20mm, 20p (100 for £10).

CABLES — CABLES — CABLES

25p: 6A 15p; 2-5A 8p Per metre; 1A minl cable £3

Carriage and VAT extra on all orders
8.A.E. ENQUIRIES. LISTS. MAIL ORDER ONLY

46 Kenliworth Road, Edgware, Middx. HA8 8YG
Tel. 01-958 9314

MARION 0442 62757

MHI CLOCK KITS
Contents: Clock chip, driver chip, PC

board £
MHI-5309 BCD AND 7 seg. Reset to

zero 7-35
MHI-5311 BCD Output—TTL Inter-

facing. printers 7-35
MHI-5314 7 segment output 6-680
MHI-5318 External digit selection 7-35
MHI-5378 Car/boat clock. Quartz

crystal timing source 5-10
MHI-50250 7 seg. Alarm and snooze. .

12Hr + 60Hz/24Hr + 50Hz 8-35

MHI-50253 7 seg. Alarm and snooze.

12Hr + 50Hz/24Hr + 60HZ 8-35
MH1-50204 Hrs., mins., secs. and 1/10

secs. Stop. start reset 4-00
MHI-50395 Up/Down counter. 6

Decade 18-50
MH!1-50396 Up/Down counter.

HHMMSS 19-50
MHI-50397 Up/Down counter.

MMSS.99 19-50
MHI-7001 " Time, date, alarm and

sleep. 7 seg. output 10-00
MHI DISPLAY KITS
Contents: Litronix LED displays and

PC board
MHI-707/4 (digit) 0-3in 6-80
MHI-707/6 0-3in 9-50
MHI-727/4 0-5in 8-50
MHI-727/6 0-5in 12-00
MH1-747/4 0-6in 9-80
MH1-747/6 0-6in 14-70

MHI case (Please include 25p P. & P.) 2-95
Economy LED's—DL707E, 70p; DL727E,
£1:80; DL747E, £1-50

NEW CATALOGUE NOW AVAILABLE
Terms: CWO. Access. Barclaycard (simply quote your
number and sign). Credit facliities to sccredited sccount

holders.
VAT—AN prices exciude VAT (8%). P. & P. 15p

Byti0oD

68 Ebberns Road, Hemel Hempstead
Herts. HP3 9QRB
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+ Tel. 0442 62757

‘verohox

@ 6 standard, sizes available from your
local retailer.

® Made from precision extrusions with
integral board guide slotsy

@ Finned sides improve appearance and
radiate heat.

@ Parallel sides for ease of component
/mounting.

VERO ELECTRONICS LT
Eastleigh, Hants. SO5 3ZR
Tel: Chandler’s Ford 2952 5 Telex: 47551
Subsidiaries and Agents
throughout the World
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SUPPLIERS OF QUALITY PRINTED
N I c CIRCUIT BOARDS, KITS AND
COMPONENTS TO A WORLD-WIDE MARKET

igE!B;IO-LIG:I (APUEROARPA'——IQU‘ Zl)h i 5 BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73)
-po|
respondin: t%ua different sound ?r:qu:n:.;n:n:i :‘ecn- RH YTH M Multi-function circuits that, with the use of other

trolling its own light. Can be used with most audio external equipment, can serve as lie detector,

and lamp ies. A MUST for any Disco, G E N E RATO R alphaphone, cardiophone, etc.

and a fascinating visual display for the home. Pre-Amplifier Module

. . . (P.E. Mar./Apr. 74) t and PCB 71
8 channel Someonen: it (ick hurieors) G188 | proprammabidtor 6400 rhyihrs bastora rory | - COMPETENS st nd P “
Power supply component - thy! £4.96 8 effects circuits (high and low bongos, bass and Basic Output Circuits
B for 4 frequency chanmer £3.32 | snaredrums, long and short brushes, blocks and Combined component set with PCBs, for alphaphone
PCB for power supsly and 8 lamp drivers  £1.88 | 30ft cymbal. and with variable timé si 3 || R e Lo R e
| Amp 400V thyristors (I per chaz. requ.) each 75 and rhythm rates. Really fascinating and useful. lamp driver circuits (3D
Panel meter (1 sA) (optional) (JJ’S ;E'EP':;_ IL’:;:‘:?:‘:‘i%:‘(:!cosl;f:-'s"iied) “I%g: Audio Amplifier Module
VOICE OPERATED FADER (P.E. Dec- 73) Component set for all 8 effects clircuits £10-49 Type PC7 £550
For automatically reducing music volume during Set of 4 PCB's to hold all 8 effects £4.74
talk-over’” particularly useful for Disco work or for Simple mixer (no PCB available) £2.76 SINE AND SQUARE WAVE GENERATOR (P.E. July 75)
home-movie shows. Alternative mixer with external volume . . L.
. controls and adj ble gain (i dently Suitable for audio, digital, or general purpose.
Component set incl. PCB £3.05 designed), including PCB €9.93 Controllable through 4 decade ranges [0Mz to
TAPE-NOISE LIMITER Power Supply, including PCB £6-42 100kHz, Switched attenuation through 10 ranges
Very effective circuit for reducing the hiss found in fé:mpl,?:er::;le’rv POELSGoGEy £8.88
most tape record.m;s. SOUND BENDER (P.E. May 74) PCB for above components £1.60
gomlponznt set (incl. P:CB.) £2:60 A multi-purpose sound controller, the functions of Power Supply £5-70
egulated power supply (incl. PCB) £3-98  hich include envelope shaper, tremolo, voice PCB for Power Supply 96p
operated fadar, automatic fader and frequency-

doubler,
Component setfor above functions (excl. SWs) £?~58
-5

P- Et M I N I M I x 6 zr;?i‘::afireiuti:lﬁa‘;gitional Audio Modul:tor.‘ thg P.E. TU N I N G Fo RK

use of which, in conjunction with the above com-

DETAILS IN LIST ponent set, can produce “jungle-drum’’ rhythms. (P.E. NOVEMBER, 1975)
Comp set {incl. PCB) £2.55 Main component set incl. PCB €13.50
Power supply set incl. PCB £5.57
GUITAR EFFECTS PEDAL (P.E. July 75) PHASING UNIT (P.E. Sept. 73) )
Will modify an audio signal not only from a guitar ﬁ‘:::’plsinbut :hf:"f.'v; m:ny'ally c:atr_olled :‘."" for
but from any audio source, producing 8 different rdud g ¢ (PLEEL™ B Satollivelon
swltch':ble eﬂelctspthazlcmhbe further modiﬁed' by recorded music, REVERBERATION UNIT (P.W. Nov./Dec. 72)
manual controls. Possibly the most interesting of all ¢ t incl. PCB a . . . . f .
the low-priced sound effects units ;n our r.an'le. : ) £2:50 ﬁ\p?altlhprl‘-‘:rlvl\(gs u:rlfd h;:;ci'di':;c';:ﬂh:::t::f ol\lrne:
Component set with special foot operated ;’:‘FASING.EE':JROJ. UN'I;L (?'E'Uo‘_:" 74) . reverberation level. i X
switches £6-25 ::_‘el W': ¢ "°"h° ’hasing Unit to Y C t set (exl. spring unit) £7-55
Alternative component set with panel control the rate of phasing. Printed circuit board £1:76
mounting switches £4-60 Component set (incl. PCB) £3-75 9 inch spring unit £4.95
Printed Circuit Board £1-30 Panel meter (S0uA) (optional) £3.75
HI-FI TAPE-LINK (P.E. Mar,/Apr. 73)
Designed for use with reasonable quality tape-decks, P_ E. J oA N N A ULTRASONIC TRANSMITTER-RECEIVER

this high perlorm:_nce _pre-amp includes record, (P.E. May 1972). A highly sensitive, tight-beam,
playback and metering circuits.  While stocks last, SEE OUR ADVERT'I’SAECF;EENT ON OPPOSITE long-range, ‘invisible beam’" detection circuit with

Stereo component set (excl. panel meter)  £24-25 pumeLous applications.  While stocks last.

Mono component set (excl. panel meter) £14-70 set with PCBs but excluding
Storas o pearPOneNE 10t £593  WIND AND RAIN UNIT fransducers e
tereo main £2-80 A .
Stereo sub-assembly PCB 98p :'::véu:;l&'n%ir.urolled unit for producing the above- SEMI-CONDUCTOR TESTER (P.E. Oct. 73)
YOLTAGE CONTROLLED FILYER (P.E. Oct. 74) Component set incl. PCB" £2-83 Esser;till test ewati‘plge:\;cl:r':h‘e enterprising home
i i constructor. ile s s last.
a:l(hlr;t:‘eep;n:eg;'l‘);hi:x:pod VCF that can be used POWER SUPPLIES Set of resistors, capacitors, semiconductors, poten-
Sophisticated low-noise highly-stabilised power tiometers, makaswitches and P £8-44
Component set £3-41  supply kits complete with PCB's and detailed in- Panel meter (SO0uA) £3.75
Printed circuit board £1:25  formation are now available. Details in list.
Other PCBs (ail “'as published™) While stocks lase PHOTOPRINT PROCESS CONTROL (P.E. Jan./Feb, 72)
E NVELOPE g::vzlss‘Pow-r Supply (P.E. Sept. 1974) 700 gor m{hurﬂ":jd B & W, an indispensiﬁle dark-lroom
- B . . unit for finding exposure, controlling en arger
SHAPER CiRhes QU LURARE Lo s 204 1y Ui nd wsbsind maind voenie: T e
PCB for remaining Circuits (P.E. Oct. 1974) £2.20 COomponent set (excl. meter) aen
The new ADSR Envelope Shaper published in Digital Powar Supply (P.E. Aug. 1972) s0p Printed Circuit Board ;
P.E, October 1975 and having manual control of Elactronic Piano: Panel meter (ImA) £3.75
its Attack, Release and Sustain functions. Pre-:mg PCF (P.E. Oct, 1972) 85p
Component set incl, PCB 416 rwer Sinsee Pt SO b b E. Aug. P ENLARGER EXPOSURE METER AND

Powar Slaves: Power Supply PCB (
1974)
Rondo:

55p THERMOMETER (P.E. Sept.73) While stocks last

Dual-purpose dark-room unit with good accuracy.

Component sets include all necessary resistors, Pre-Amp PCB (P.E. Oct. 1973) 60p B
capacitors, semiconductors, potentiometers and Tone, Balance and Volume Control PCB Component set with PCB but excl. meter £4.88
transformers. Fuller details are in our lists. (P.E. Oct.) £1.40  Panel meter (100uA) £3-75
'I'ranslstou2 0 BFYSI| 22p %zg%i ?gp Integrated Circuits | Zeners Electrolytic Capacitors (uF/Y) . Polryuur Tantalum
p BFYS2  24p '3 -3V 400mw 15p | 0-47/63  8p 100/40  7p 220/40 71p | (i F/V
ACI76 20 Bsyosa 22p 2N3703  12p | 709 TOS p 133V 0omw 13n| 1-0/63 &b 10063 135 23007 100390n | -F) T AR
BCIO7  13p mygaess 1jop 2N3704  12p | 709 Bopin DL 40p | §3Y, 00 28p | 15/63  ép 15076 6p 330/63 133p [pols 30| 024735 135
BC108 3 ocas 60 2N38I9  35p |23 105 95p | 5-1V 400mwW 15p | 2-2/63 6p 150/63  13p 4700/16 60p | 5.027 3ip | 0-47/35 13p
BClo9  13p 5ei) 14 2N3823E 3% ; 51 25p [47/63  6p 220110 6p 4700125 75p o033 4b| Veo/a5° 13
4 GRsen LRI mlLinCn i BEl B BEGR SRle o
p lGeia P|5-6v 20p P P 0068  4p|2:2/35 13
BC149 12p Q€84 25p 2N5245  5ip 6-2V 400mW (5p | 10/63 6p 220/40 I4p 01 4 P 47135 160
BCI57  13p ORPI2  66p IN5777  45p | 748 TOS 63p | Cay W 15/40 6p 220/63 1lp . ip| 47135 16p
8Cis8  I3p ZTXI07 12p 7488.pin DIL 630 [SPY S0TN 130 125/10  &p 1o/l “ep SEE OUR [9:1s RIBID/IIce
BCI59  13p ZTX108 7}p Diodes 1AT805 TO220 165p | 10V 400mwW |5p | 22/25 ép 4 ép 033 8p| is/63 iep
BCI82L  12p ZTX501 13p IN9I4 4p | LAT81S TO220 165p | 11V IW 25p | 33/6-3 6p 470/10  12p LIST 047 10p| 22/16 18p
BCle4  12p ZTX303 I3p iN4o0l 6|l 1021 s550p | 12V 400mw 15p | 33/16 6p 470/25 16 068 12p| 4763 i8p
BCIO7  25p ZTX531 23p |N4002  7p | AY-1-0212 Pliav iw 25p | 33/40 6p 470/40  20p FOR 1.0 15p | 47116V 30p
BC204 14p 2N706 13p | N4004 8p | AY-1-6721/6 188p 15V 400mwW  15p | 33/50 6p 500/64 48p 22 26p | 100/3 10p
BC209C 14p 2NSI4 22p 1N4006 9p | CA3046 Tip | 15v 1w 25p | 47/10 6p 680/6:3 10p OTHER
BC212L  15p 2N 1304 22p IN4007  10p | MFC4000B 73p | 18V 400mW 15p | 47/25 6p 680/25  20p ———
BC213  15p 2N2905  27p QA3 7P| MFC6040 83p | 18V IW p | {7140 g looie ite GOODS | Prices are corract ac
BC478  29p 2N2907  22p G303  gh | SGI402N 202p | 20V 400mW  15p | 07 6p 1000/25 308 time
BCY7I 22p 2N3053 18p Z5) 78p | EP27/3015F 135p [ 20V IW 25p | 100/10 6p 10 54p STOCKED O.E.de
BFY50 22p 2N3054 66p ZSI7I 16p | STKO25 595p ] 27V 400mW 15p | 100/25 6p 220/25 45p to availa
LIsT POST AND HANDLING VAT Ovarseas—will be char
. — ged extra.
Send S.A.E. with all U.K. requests for o I minimum charge 74p. Details of kit
free list giving fuller details of PCBs, | U.K. orders: under £15 add 22p. Add 15%, (or current rate if different) weights, and postage rates will be sent
kits, and other components. over £15 add 40. to full total of goods, post and handling. with list
Overseas enquiries for list: Optional: Fee for compensation | Overseas—VAT does not currently | Eire and Channel Islas classify as
Europe—send 20p. against loss or damage in post (U.K., | apply. overseas for posting purposes.

Other countries—send 30p. Eire & C.I. only): 35p.

PHONOSONICS, DEPT. PE42, 22 HIGH STREET, SIDCUP, KENT DAI4 6EH DA OADER AND CW.C. GNLY
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helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
electronics - now it can be your turn

Whether you are a newcomer to the field
or already working in the industry, ICS can
provide you with the specialised training so essential
to success.

Personal Tuition and Guaranteed Success

The expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the words
of one of our many successful students: “‘Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed.”

City and Guilds Certificates

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

Radio, T.V. Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Servicing
Electronic Engineering & Maintenance

Computer Engineering and Programming

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

Other Career Courses

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

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

Age _

To ICS, Dept. 771P, Intertext House,
London SW8 4UJ

or telephone 01-622 9911 (alt hoursJ

168

B. BAMBER ELECTRONICS

5A STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE
Telephone: ELY (0353) 860185 (2 lines) Tuesday-Saturday

- ALL BELOW—ADD 8% VAT

BSX20 transistors 1 for 50p.

BC108 (metal can) + for 50p.
tic BC108) S for $0p.

ALL BELOW—ADD 8% VAT
MINIATURE 2 PIN PLUGS AND SOCKETS
(fit into #in hole, pins enclosed. with
covers for chassis mounting. or can be
used for in-line connectors) Bargain pack
of 3 piugs plus 3 socketa and covers. 50p.
PROGRAMMERS (magnetic
Contaln 9 microswitches

BCY72 tr. stors, 4 for 9
PNP audlio type TOS tranaistore. 12 for 25¢.
WELLER SOLDERING IRONS
SP15D, 15W £2-52
SP250, 25W £2-52
Spare bite MT8 (15W) £0-42
MT4 (25W) £0-35
Weller Expert gun £6-80
Weller Expert kit £9-80
Weller Expert spare bits (7135) £0-28

. otc.. or industrial
{Need slow motion
motor to drive cams, not supplied.) 9
awitch version £1:50, or 15 awlich version

£2.

10 WAY PUSH-BUTTON UNITS, {insquare

buttons. marked 0-9. cancelling type.

mounted on one PCB for easy fixing.

ex-equip.. 50p.

9v RELAYS, Continentsl type, 2 pole

change over, 35p.

RUBBER MAGNETS {in square,

mounting hole. 20 for 30p.

DIE CAST BOXES (approx. aize in inches}
2 #5p

per pair
S.A.E. for list of soidering irons, elec-
tronica tools. etc.
HEAVY DUTY HEATSINK BLOCKS, un-
drilled, base area 2iin x 2in, with 8 fins,
total height 2¢in, 30p each.
Telephone type earplece insert, S0p

with

43x2-3x1 1}in polythene chassis mounting fuse-
48x23x15 750 holders, 6 for 30p.

48x38x1 5p LES Lamps, 24V 1:2W, 10 for 40p.
4-8x3-8x2 £1-00 Mutiard tubular caramic trimmers, 1-18pF,
6:8x 4:8x2 £1-45 8 tor 50p (as featured In Rad. Comm.
4-8x3-8x3 £1-55 Jan. p. 25).

6-8x4-8x4 £2-25 1.C.'s, some coded, 14DIL type. untested,
8:6x58x2 £1-05 mixed, 20 for 25p.

10-6 x 6-8 £2:2% Minlature alider switches, 2 pole. 2-way.

6-8x2
SWG. 60,40 alioy. approx. 8yds.

Solder, 20; 5 tor 3
25p. TRANSISTOR HEATSINKS, to take 2 X
MAINS TRANSFORMERS All 240V input, TO18 transistors, screw in cismps, block
voitages quoted approx. RMS. size 1 x § x }in. with hoies for mount-
TYPE 28/4, 28V at 4A + 125V at 500mA, £4. ing, 3 for 50p.
TYPE 72703, 400V at 10mA + 200V at SmA + TO3 transistor insuiator sets. 10 for 50p.
6-3V at 400mA, 25.
SPERRY 7-SEGMENT P.G.D. DISPLAYS, ALL BELOW—ADD 25% VAT
digit height 0-3in red. with decimsi points, TV plugs, metal type, & for 50p.
150V 10 200V (nominal 180V) operation. TV sockets, metai type, 5 for 50p.
These are high-volt industriai typ: nd TV line connactors (back-to-back sockel),
tharefore brighter than normal displays.
Al brand new. AT THE BARGAIN PRICE
OF 50p PER OIGIT. TYPE 332 (two digits
in one mount) £1-00 sach. TYPE 333 (three
digits on one mount) -50. (Sorry. no
single digll available.) D upplied

TERMS OF BUSINESS: CASH WITH ORDER (minimum order £1) POST FREE (UK ONLY).
PLEASE ADD VAT AS SHOWN
Export enquiries weicome. Callers weicome. Tues. to Sat.
Please enclose S.A.E. with ALL enquiries.

5 for 50p.
DIN SPEAKER SOCKETS (2-pin) 4 tor 30p.
HIGH QUALITY SPEAKERS, B8} x 8in
elliptical, only 2in deep. Inverse magnat,
4 ohms, rated up to 10W, £1-50 each. or
2 tor £2-75 (qty. diacount availabie).

Test Equipment,
Multimeters |

The Eagle range of multimeters
covers every possible need of thel
electrical or electronic engineer. |
They cost from about £6 to £58
(inc V.A.T.). There’s at least one !
which suits your job precisely. |

We have a lot of other test equipment too.

Send the coupon and we'll send you our

complete catalogue.
yF---------_---
lPIease send me details of all your test equipment

1 vame
| sooRess..

Eagle International Ltd., Precision Centre, Heather Park Drive, Wembley HAO 1SU
Tel{01)-902 8832

L-------_ _-—--J
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER A superb solid state audio

amplifier. Brand new
components throughout.
3  8ilicon 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
£ 3db, Fully integrated
Z pre-amplifier  stage with
separatc Volume, Bass boost and
Treble cut controls. Suitable for 8-15 ohm sapeakers.
Input for ceramic or crystal cartridge. Sensitivity
approx. 40inV for fuil output. Hupplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3" high x 6 wide X 74" deep,
AC 200/250V. PRICE £15.00, P. & P. 85p.

DE LUXE STEREO AMPLIFIER

A.C. mains
200-240 v,
Using
heavy duty
fully isola-
ted mains
transform -
er with full
wave rectis
fication
giving ade-

uate
. - smoothing with negligible hum.
Valve line-up:-2 x ECLB86 Triode Pentodes, 1 x EZ80
ag rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. Adualvolume controlis used. Balance of the leftand
right hand channels can be adjusted by means of a sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitivity is approxlmately 300m/v for fuli peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakera. Full negative feedback in a carefully calculated
clrcuit, allows high volume levels to be used with negligible
diatortlon. Supplied complete with knobs, chassis size
11w x 4°d. Overall helght including valves 57, Ready
built and tested to a high standard, 212-50, P. & P. 95p.

ALL PURPOSE POWER SUPPLY UNIT 200/240v, A.C.

input. Four switched fully smootlied D.C. outputs giving

6v. and 74v.and 9v, and 12v. at 1 amp on load.

Fitted insulated output terminals and pilotlamp indicator.

gun‘;m;r ﬂlnishdmetal case overall size 67 X 3} x 2}".
eady buiit an A

tested. Price £6-35. P. & P. 85p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS

App. 64 in. wide. Our price £1:30 yd.length, P. & P. 35p

per yd.(min. 1 yd,). 8.A.E. for samples.

HARVERBON’S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
fsolated mains traneformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 3:5 watts.
Volume and tone controls. Chassis size only 7in. wide
X 3in. deep X 6in. high overall. AC maine 200/240v,
Supplied absolutely Brand New completely wired and
tested with good quality output transformer.
P.& P.86p. BARGAIN PRICE £500

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Becondary combinations 0-5-10-15-20-25-30-35-40-60+,
halt wave at 1 amp. or 10-0-10, 20-90-20, 30-0-30v. at
2 amps full wave. Bize 3in. long X 3tin. wide x 3in.
deep. Price £2:75. P. & P, 75p.

MAINS TRANSFORMER. For power supplies.

Pri. 200/240v. Sec. 9-0-9 at 500 mA. £1-35. P. & P, 35p.
Prt, 200/240v. 8ec. 12-0-12at 1 amp. 21.50, P. & P. 55p.
Pri. 200/240v. 8ec. 10-0-10 at2amp. 22-20, P. & P, 70p.

GENERAL PURPOSE HIGH S8TABILITY
TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T line 200/306y. Frequency
responee 15Hz—25KHz. Gain 28dB. Solid encap-
sulation size 13” x 14" X 1°. Brand new complete
with instructions. Price £1'50 P. & P. 15p.

STEREO-DECODER SIZE 2" 3" x }”
Ready built. Pre-aligned and tested. 5
fens. 20-560mV for 9-16V neg. "
earth operation. Can be fitted to c ';
almost any FM VHF radio or tuner. =}
Stereo beacon light can be fitted it - o
required. Full details and in-

structions (inclusive of hintsand tips) P &'k
supplied. £6-25 plus 20p P, & P. e -
Bttreo beacon light if required 45p ’ of
extra.

QUALITY RECORD PLAYER AMPLIFIER MK. I
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83. ELS84,
and rectifier. Separate Bass, Treble and Volume controls,
Complete with output transforpier matched for 3 ohm
speaker. 8ize 7in wide X 3in deep X 6in high. Ready
built and tested. PRICE £26-50. P. & P. 90p.

ALSBO AVAILABLE mounted gn board with output
transformer and speaker. PRICE £7.75. P. & P, £1-00.

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. Approxiniate size 12in wide
X 8in deep by 2}in high. Supplied ready built, fully
tested and fully guaranteed (not available in kit form).

Price £27-50. Post and Packing £1-20.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A reaily first-ciass Hi-Fi Stereo Amplitier Kit. Uses 14
transistors including 8ilicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-ainp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramnic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructionaincluded.
Outputstage forany speakersfrom 8 to13ohms. Compact
design, all parts supplied including drilled 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 atep
by step instructions enable any constructor to build an
a

LATEST ACOS GP91/18C mono compatible cartridge with
tfo stylus for LP/EP/78. Universal mounting bracket.
£1-75. P. & P, 18p.

CERAMIC STEREQ CARTRIDGE. Universal mounting
brackets and turnover stylus. 70mV per channel output,
ONLY £2.08. P. & P.18p.

BONOTONE 9TAHC COMPATIBLE STEREQ CARTRIDGE
T/0 stylus Diamond Stereo LP and Sapphire 78.
ONLY £2-62. P. & P. 10p. Also avaliable fitted with twin
Diamond T/O stylus for Stereo LP. £3-18.P. & P. 18p.
LATEST CRYSTAL T/O STEREQ/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. £1-98. P, & P. |8p.
LATEST T/O MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or etereo records on mono
equipment. Only £1.75. P. & P. 18p.

SPECIAL OFFERS

Muilard LP1159 RF-IF Double Tuned Amplifier Module
for nominal 470kHz. 8ize approx. 21" x 1} x}°

lifler to be proud of. Brief specifications: Power
output: 14 watts r.m.s. per channel into 5 ohms. Fre-
quency response + 3dB 12-30,000 Hz Sensitivity : better
than 80mV into 1IMQ. Full power bandwidth: 4 3dB
12-15,000 Hz. Bass, boost approx. to 4 12d13. Treble
cut approx. to —16dB. Negative feedbaclk 18dB over
main amp, Power requirements 35v. at 1-0 amp.
Overall Size 12°w. X B8*d. x 23"h.
Fuily detailed 7 page construction manual and parte
list free with kit or send 25p plus large S.A.E.
AMPLIFIER KIT 1500 P, & P. 55p
{Magnetic input components 33p extra)

POWER PACK KIT £5-35 P. & P. 85p
CABINET 9 £5:35 P. & P.75p
P. & P. only £1 if all units purchascd at same time.
TFull after sales service
Alsoavailableready built and tested £32.50. P. & P. £1-00,
Note: The above amplifier is suitable for feeding two mono
sources into inpuls (e.g. mike, radio, ticin record decks, ete.)
and willthen provide mizing and fading JSacilities for med.

fum powered Hi-Fi Discotheque use, elc.

7-8V 4 earth. Brand new pre-aligned. Full ification
and connection details supplied. 22:50 + P. & P. 12p.

Pye VHF/FM Tuner Head
covering 88-108M/Hz.
10:-7M/Hz IF output 7-8V 4
earth. Supplied pre-aligned,
with (gang) full clreuit dia- &=
gram and connection details
supplied. Beautifully made
with precision-geared FM and
323 P{ + 323 P{ AM Tuning
only £3-50 + P. & P. 35p.

PRECISION MADE

Push Button Switch bank. 8 Buttons giving 16 8/P C/0
interlocked swltehes plus 1 Cancel Button Pius 3 d/p cfo.
Overall size 5° X 21" x 1°. Supplied complete with
chrome finished :witch buttons 21.50 ea. + 10 P. & P.

it !

HI-FI LOUDSPEAKER SYSTEM Mkl |

Beautitully made simulated teak finish enclosure now
with most attractive slatted front. Size 16} high x
104~ wide X 97 deep (approx.). Fitted 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 ohm impedance (statc which).

OUR PRICE £12-50each. Carr.£1-60
Cabinet Availadle Separately £7-50. Carr. £1.20.

Aleo available in 8 ohms with EMI 13* x 8° basa
speaker with parasitic tweeter £11.00, Carr. £1.60

LOUDSPEAKER BARGAINS

5in.30hm £1-45,P. & P.35p. 7 X 4in.30hm£1.68, P, & P.
48p. 10 X 6in. 3 or 15 ohm 22.50, P. & P. 75p. E.M.I.
8 X 5in.3 ohm with high flux magnet £2.08, P, & P, 50p.
E.M.I. 13} X 8in. with high flux ceramic magnet with
parasitic tweeter 3. 8 or 15 ohm £4.12, P, & P, 85p,
E.!rl. 13 x 8in 3, 8 or 15 ohm with inbuilt tweeter and
crossover network £5:-50, P. & P. 95p.

E.M.Itweeter. Approx.3}~. Avaiiable 3 or 8 or 15 ohms,
22:00 + 25p, P. & P.

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

Size 111" X 1441" X 14i" deep. Weight 190z. Power
bandling 20W r.ni.s. (40W peak). Impedance 8 ohm only.
Response 4011z-20kHz. Can be mounted on ceilings, walls.
Send 8.A.E. for details. Oniy £7-68 each. P. & P. 70p.

3-VALVE AUDIO

AMPLIFIER HA34 MK II
Designed for Hi-Fl reproduc-
tion of records. A.C. Mains
operatlon. Ready built on
plated heavy gauge metal
chassis, slze 7§"w. X 47d, X
43"h. Incorporates ECC83,
EL84, EZB0 valves. Heavy
duty, double wound mains
transformer and outputtrans-
tormer matched for 3 ohm
speaker. Separate voluine contro! and now with improved
wide range tone controls giving bass and treble Iift and
cut. Negative feedback line. QOutput 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, ete.,
wired and tested for only £7-75. P. & P. 85p.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. £6.50.
P. & P. 85p.

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
8uper reproduction
ot both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
tofollow each other.
Fully shrouded section wound output transfornier to
match 3-15 (2 speaker and 2 independent volume controls,
and separate base and trcble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
25p X SAE (Free with parts). A1) parts sold separately.
ONLY £12-00, 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
bias £14°00 + £1-10P. & P.

Now aiso avallable 87, 10 watts r.m.s. 20 watt peak
40 Hz-20,000 Hz. Overall depth 1”. Ideal for Hi-Fi or for
use in cars. £5:18 4 40pP. & P.

OUR PRICES INCLUDE VAT AT
CURRENT RATES

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

Prices ond specifications correct
ot time of press. Subjectto
alterotion without notice

HARVERSON SURPLUS CO. LTD.

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

A few minuies from Sosth Wimbledon 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 OVERSEAS ORDERS
CHARGED EXTRA,
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FULL SPEC. LEDs

Packs of 5—Inc. clips and data

0-125in lens

-

0-18in lens

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 common anode. L.H. decimal.
Red, 73p each.

PLASTIC BOXES
COLOUR GREY

ABS—Ribbed inside on Smm
centres for t-Smm 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 68p each; 10 + 62p each.
450mm x 80mm x 50mm, 1-9 75p each; 10 + 71p each.

POLYSTYRENE—PIain inside. Top secured by self-
tapping screws. 8tmm x 112mm x 31mm, 1-8 35p
each; 10+ 32p each.

SPECIAL OFFER
Sample Pack. 4 boxes—1 of each size. £2.10.

P. & P. 25p per £1—minimum 25p.

NEON INDICATORS

240V (bullt-In reslstance)—150mm
lead out wires

ﬂ A ‘ ﬂ
Type AA Type AH Type AG
Fit 8mm hole and include spire clip for fixing. Red.
Amber, Clear, Opal—19p each; Green—28p each.

Type MP—Fits 6-4mm hole—nut fixing. Red, Amber,
Clear, Opal, 22p sach.

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 pvovlda&.

Quotstions for larger quantities on request. All
prices inciude VAT at 8%.
Unless otherwise stated piease add 20p P. & P. on
orders under £10.

MICHAEL WILLIAMS
ELECTRONICS

47 Vicarage Avenue
Cheadle Hulme, Cheshire SK8 74P

170

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

£7-00 p.p. 35p
£3-76 p.p. 58p

Drill only
Stand

Complete kit as illustrated (less batts.)
with a variety of 30 tools. Space for
Stand and Transformer.

KIT 30 TOOLS
STAND
TRANSFORMER

£15-01 p.p. 75p
£376 p.p. 35p
£5-50 p.p. 75p

FOR
S.A.E. peTaiLs

jJC12 AMPLIFIER

6W IC audio amp with
free data and printed
circuit £2:80, Special
offer: only £245 if bought \/’J
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.

JC12 POWER KIT

Supplies 28V 0'5 amps £3.95.

PREAMP KITS FOR THE JCI2

Type | for magnetic pickups. mics and tuners.
Mono _model 95 Stereo model €3-45.
Type 2 for ceramic or crystal pickups. Mono
95p. Stereo £1-90.

SEND S5.A.E. FOR FREE LEAFLET ON KITS

SINCLAIR 1c20 10 + IOW  stereo

amp. kit with free booklet

and printed circuit £8:58.
PZ20 power supply kit for
above £5:91.

VP20 volume, tone control
and preamp kit with
printed circuits £7:95.

AMPLIFIER sp20 1ow 4 loud-

speaker £2:95.
SEND S.A.E. FOR FREE DATA LEAFLET

BATTERY Eliminator Bargains
6-WAY SPECIAL
Switched output of 3/44/
6/74/9/12V  at  500mA
with unique 4-way multi-
jack connector and free
matching socket £4:95,
3-WAY MODEL
Switched outputs of 6,
7+ and 9V at 250mA
with unique 4-way multi-
jack connector and free
matching socket £2.95.
RADIO MODELS
50mA output with pop-
pett battery connectors
for transistor radios etc.
6V £2.95. 9V £2:95.

4V,
£395. 6 + 6V £3-95.
9 + 9V £3.95.
TAPE RECORDER MAINS UNITS ™~
74V output complete with 5 pin DIN plug to
run cassette tape recorders from the awc,
mains £3-45.

SINCLAIR CALCULATORS

Cambridge £8.95 MAINS UNITS
Cam. Memory £13:95 For Oxford Series
Scientific £13.95 £3:19
Oxford 100 £8.95 For Cambridge, Cam,
Oxford 300 £22.98 Mem, and Scientific
Programmable P.O.A, £3:15

CBM CALCULATORS

*776MD 7 digits/%/memory £7-16.

+887D 8 digits/%/memory/constant £9-95,
385R 8 digits/constan:l"l/rechargeabu £10.85.
*GL976MD £9.50. GL976MR £13-60.

*GL997D £11-95. GL9II7R £15:30,

*5R7919D 8 digits/memory/scientific notation/
nitrig/log/power/roots £14-55.

SR4148R £42.95. Mains unit for * machines
£2.95. All others include mains charger unit.

FERRANTI ZN414

IC radio chip with data £1:69. Printed cireuit
and extra parts for radio £3.60. Case £1 extra.
Send 5.A.E. for free leaflet.

SINCLAIR PROJECT 80

AFU £5:95, FM tuner £13.25. Decoder £8:55.
Z40 £5.75. Z60 £7:10. PZ8 £8-20. Trans, for
PZ8 £5-40. QI6 £971. Stereo 80 £7.45,
PZ5 £3.95. Project 805 £28.95. PZ6 £6-95,
Project 80 Quadraphonic decoder £14-95.

S-DECS and T-DECS

S.DeC £2:34,

T-DeC £4-15.

u-DeC A £4.55.

u-DeC B £7.85.

1C carriers: 16 dil: plain
£1:18; with socket £2:21.
10 T05: plain £1-09; with
socket £2:08.,

SWANLEY ELECTRONICS

Dept. PE, P.O. Box 68, Swanley, Kent

Prices include post and VAT, Official orders
{rom schools, etc, welcome. Overseas customers
please deduct VAT (8% on calculators and
5-DeC and T-DeC fange, otherwise 25%).
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BARCLAY ELECTRONICS MONEY

CBM SR7919D pocker size | NOVOUS 4515 100 STEP PROGRAMMABLE

i The new 4515 (by National Semiconductors) 100 step
.. ¢ 3 CASIO FX-15 programmable is the answer to those ridiculous
® 38 dlglt or 8 FULL prices one had to pay for a machine that could do
P & .:: " what this beautifully made machine can do. and it

3 digit . i evcﬂl'fiNglqulchHT costs a fraction of what It should cost.

+2 exponent : ; SCREEN eront proraries S, 12, Cbersto. and many

. P i prog
i T time. Constant and veriable factors can be Ingerted
. S ne, tan, DISPLAY when or where you want. You can correct mistakes,

Cos and their d Only 2-98cm deep a:\: evr:n skip out programmes out of a number of
i . - l 8:-8cm wide other programmes
(RS 2 o 14-8cm high
Natural LOgS : ll Sexagesimal/Decimal This ts truly 8n unbeatable machine
'

™ conversion Scrament

Common s i o from 1039 to 10-39
i . 1 ‘ll ® 10 figure mantigsa
LOQS' Anti H | ® 2 figure exponents

. - sl ® 2 sign dispiay
LOQS ® Common logs,

Square Root natural logs
f and antliogs
Reciprocals

8 digit
Common and natural logs, and
anti log

Sine, Cos. Yan and their inverse
Reciprocals

Y

x?
3 level stack
I

Register exchange

Sign change

Memory

Memory + x?

Degres radian conversion

Rechargeable (Recharger in- OUR PRICE

Reciprocals FUNCTION FOR FUNCTION
Square roots THIS IS
UNBEATABLE

\ 4l ® Memoryplus
x? @ Store Recall
T ® SignChange
p < I
i i Clear | t cluded in price) R
Hegistoy O Algta_bralc M::r'\ ::\‘de;‘mrzdard deviation. also polar rett- Vinyt 'CGBB {tull  instruction £3°9 50
Exchange LOgIC angular co-ordinates can be worked out using manual) +8% VAT

the appropriate formulae including recharger
onLY £12-50 +a% var

Floating Folm ONLY It you need scientific notation. then the Novous 4525 is
o0
1 year Manufacturer's Guarantee
Full 1 year manufacturer's guarantee ONLY £59:90 +8% VAT

Positive feel keyboard i~ your answer.

Degrees £24 . 90 8 digl( +2 exponent 100 s"hp programmable +4 roll
CBM mains adaptor' Please add Cos, Sine, Tan and their inverse
£2-50 to total If mains adaptor required, pieass add £3 to total Full one year manufacturer's guarantee

kd
Automatic constant
Exponent key

25 hour battery time stack and everything else the 4515 hag
Own carry case +8% VAT
Algabraic logic

‘SCIENTIFIC ORDINARY RANGE OF CALCULATORS

ALGEBRAIC . - ONE OF THE MOST ADVANCED

CBM 4148 12 diglt +2 exp. .98 DECIMO VATMAN green  9.75 , _ CALCULATORS
JEXSAS SRIG B algit 42 exp. 3150 SUPER VATMAN green, M, 14.95 Texas SR50A
TEXSAS 504 10 digit +2 4350 g
TExs‘g 1A 10'dl°lit :2 z);p. 83-50 % . The SA-50 is the full function portable slide rule calculator
ROCKWELL 51R ga digit péor» 27-50 ROCKWELL 8R 5 Complex scientific calculations are solved as easily as simple

version ROCKWELL 20R, M. % ! arithmetic problems. The SR-50 features en algebraic keyboard
nggxng:: g;: g gl‘gln +2 exp. 395: ROCKWELL 21R. M‘ % with single function keys for easy probiem solving
ROCKWELL 61 \ - b b
SINCLAIR_ OXFORD 300 digt 2195 ROCKWELL 31R. V/ . x4 © 10 dights + 2 sxponents

+2 ex;;(.m . ROCKWELL 51R, Metric 3 Deg/Rad Switch
CASIO FXT01 8 digit + 2 exp. t27.73 NOVOUS 850 0 through 9 Dight Keys
CASIO FX15 6 digit + 2 exp. . .
CASIO FX10 6 digit + 2 exp :g\‘//ggg (!JZSIZ o ‘:f:'“" Point Key

L oy
TEXSAS +1200

REVERSE POLISH LOGIC . TEXSAS + 1250
SINCLAIR Scientific § digit 2 exp. 11-50 TEXSAS SR10
NOVOUS 4510 8 digit mathematiz 18- CBM 774D
NOVOUS 4515 8 diglt mathe a CBM 766D

matic. 100 step programmable CBM 976D
NOVOl‘JS ISZD 8 digit 2 exp. a CBM 8870 M. %

4 roll atacl "
NOVOUS 4525 8 digit 2 exp. . CBM g75g: M, %

4 roll ;tack. 100 step prec- CBM 989R

il

NOVGUS 8070 8 digh conversion 21- SINCLAIR CAMBRIDGE
NOVOUS 6020 8 digit financial o SINCLAIR CAMBRIDGE
NOVOUS 6025 8 diglt financia). o

100 stepsgggrammable Memory
NOVOUS digit statistical . SINCLAIR OXFORD 100
NOVOUS 6035 8 digit statistica . SINCLAIR OXFORD 200

100 step programmable Although correct at time oT' going to press prices may be subject to alteration without

notice. Please add 8% VAT to total plus 55p postage

PHONE CALLS AND PERSONAL CALLERS WELCOME
DI AL W H MONDAY-THURSDAY BETWEEN 2 and 5 p.m
POSSIBLY THE MOST ACCURATE FULL 6§ FUNCTION L.E.D. QUARTZ CRYSTAL — e e o — e .
AISTWATCH ON THE MARKET TODA
his offer can continue only fo the 31st Dec To: BARCLAY ELECTRONICS Dept. 2PE

® FULL 8 FUNCTIONS (do not confuse with cheaper 2, i
3 or 4 function watches) ® Single button operation STANLEY HOUSE, 1115 FINCHLEY ROAD, LONDON N.W.11
hy

@ Displays hours, minutes, seconds. month, date of

EE Enter Exponent Key
+/~ Chenge Sign Key
CE Cleer Entry Key

C Clear Xey

+ Add Key

Subtrect Key
Multiply Key
Divide Key
Equsis Key

x? Square Key

VX Square Root Key

'/x Reciprocal Key

x! Factorlal Key

sin Sine Key

cos Cosine Key

tan Tangent Key

arc Inverse Trigonometric Key

hyp Hyperbollc Function Key
D/R Angle Change Key

log Common Logsrithm Key
Inx Natural Logerithm Key
" @ to the xth Power i

v y to the xth Power Key
*\/y The xth Root of y Key
x:y Exchange Key

STO Store Key

RCL Recall Key

£ Sum and Store Key

© W~y

LR8REREBLRERRE

-
S eNDwemw»n

-
00000000000 00000

Please send me

month
ULTRA ACCURATE to less than 1 second & week
Easily readable, bright L.E.D. disglly

® Atomatic 3 second HOLD and F, DEQUT display

@ AUTOMATIC COMPUTERIZATION for 28, 0 and (I ik & : including 55p to cover packing

31 day month. @ Top quality stainless stee). @ Manu- NAME e

facturer's full 1 year guarantee. @ Arrives In free

resentation gift box. @ Inciudes BEAUTIFUL MATCH-
ONLY £99. 50 rua STAINLESS STEEL BRACELET. @ Replace battery RS,
only nnce a year. @ Water and shock resistant, @ Anti-
+8% VAT magnetic. @ Silent.

with/without optional mains adaptor. | enclose cheque/money order

SCOOP! AUDIO MAGNETIC GOLD LABEL BLANK \ ALL GOODS ARE FULLY GUARANTEED. IF NOT-SATIS-
CASSETTES—Price per box: of ten: C60 £3-00, C90 \ FIED MONEY REFUNDED IF RETURNED UNDAMAGED
£4-20. C120 £5-40. Post 22p per order N\ WITHIN 7 DAYS

-

Practical Electronics ‘February 1976 171



Practical Electronics Classified Advertisements

RATES: 13p per word (minimum 12 words). Box No. 35p extra. Semi-Display £10°00 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, “Practical Electronics’” IPC MAGAZINES LTD., Fleetway House
Farringdon Street, London EC4A 4AD. Tel. 01-634 4451. .

RECEIVERS AND COMPONENTS Precision Polycarbonate Capacitors
All High Stability —extremely Low Leakage
440 V A.C. RANGE 63V D.C. RANG o o
= . o
TTL AT EVEN LOWER PRICES| BULK OFFERS Lbins (Dimen P ValueE e e Tt
(Fast delivery. All prices include VAT) L D ooshp 0aaF  87p  BO0p
SPECIAL OFFER of 7400, 7410, 7420, 7430, INepo1 €250 BClE €500 BFIg7 0600 olpF 9 157 olp|odur M 67 80
7440 at | lp each, ZTX108 at 8p each. IN40G2 £2-80 BCI49 £8-00 BF458  £30-00 0-1'4" F a7 127 “' 0-68“1-‘ 74, 68’
Above offer ends February 28, 1976, and is INO3 £3-20 BC157 £6-00 BFW43 £12-00 0.2;“!‘_ 33 18 » i F;, 82' ”'
regardless of quantity ordered. IN4OO4 £3-50 BC158 t6.00 BFX8s £14-00 2ut Rijpicid s D WD
INADOS £3-0 BC159 £8-00 BFYes £12:50 gggu; gg ig %n ;;u; 80p ;é»
T 1124 25/99 T 1/24 25/99 1N4006  £4-30 BC161 £10-00 X20 £9- o P | 22 »
7385 13 A Tk o7 043 INAQG7 £4-70 BCI72  £6-00 BSY95A 6-%0 0-47uF 33 10 80| &3uE R A
7401 0-14 o0.12 7482 0.80 075 IN14S  €2-30  BC267  £6-00 £38-00 0uF 33 19 87p | 4TuF 1-62 41-13
7402 014 0.12 0.89 AC128 £10.00 BC328 £10-00 OCSID £4-00 0-68uF 508 19 . 93P | 6:8uk £1.06 £1-38
7403 014 012 1.09 ACI76 £€12-00 BC54 £5:00 PCB108 15-00 1ouF 508 19 41-08 | 10uF £2.40 2195
7404 0-16 013 026 BC107 £7-00 80131 £16-08  2N3055 £20-00 15uF  50-8 254 8181 | 15uF 1322 £8-79
7405 016 015 280 BC108 £7-00 BF152 £10-00 2N3442 £75-00 2-0uF  50-8 20-4 £1-44 | 22uF £4-28 £3-68
7406 036 031 0-40 BG109 £7:00 BF173 £14.00 2N5204 £21-00 TANTALUM BEAD CAPACITORS8—Value avallable:
7408 0.16 0.15 0-55 BC118  £5-50 BF181  £20-00 NESSSV £38:00 0-1, 0-22, 0-33, 047, 0-68, 1-0, 22, 3-3, 4-7, 6-8uF at
7410 0.14 0.13 0-45 BO119 £12-00 BF244B £13.00 7OIC  £19-00 15V/25V or 35V; 10-0uF at 16V/20V or 25V; 22-0uF at
7411 023 020 0:40 BC126 £12-00 BF194 = £8:00 7440 £8-00 6V/10V of 16V; 33-0uF at 8V or 10V; 47-0uF at 3V or
7412 0.16 0.15 0.58 139 £14-00 BF195 £8-08 SN76660 £22-00 6V; 100-0uF at 3V. All at 12p® each, 10 for £1.10°*, 50
7413 032 31 0.69 147 £8-00 BF197 £6:00 SN7472 (3] ] tor £5°, 100 for £9°.
7414 065 060 0-89 All prices f" minimum quantity of 100 TRANSISTORS V 1.C.’s
7417 030 029 020 All full spec. marked devices BC107/8/9  9p | *BC212/212L 14p | 2N3053 50p
7420 14 a3 0.48 Ferric Chioride £30 per 100 11b N *BCl14 12p | *BC213/213L11p | OC71/2 12p
7422 .20 19 0-20 Miniature mains transformers. 00mA sec: 608V «BC147/8/9 10p +BC214/214L 11p | NE555Timer 81
i £5.80/10; 9-0-9V £6-30/10; 12-0-12V £8-80/10. . 4 . < i 4
7425 27 .25 7 039 n BC153/154 18p | *BF194/5 12p | 741C 8pin DIL
;:—g }z ﬁ ; g:; glnwa‘;&rn plate caps 33pfF 2% £7/1000; 100pF 2% 'BClx‘z7I8I9Lpr BFY50/1/2 gg' . ’aﬂ
. - " . y +BC182/182L 11p | AF178 p | ZN4 1e
5 4 b Il I ne 470pF 5% £8-00/1000.
g e 4t o8k || | S R e o || BRTEES| B, 11T e
X - i X 10uF 16V £2-$0/100, 1, 1 100. 0
Ak S | 7 em eB | | | BAMLIREAITRL e roruLAR DIODEL Uit 0, it 1t i ¥
al mic. inserts, 13" Dia. 3 y 3 ; 3 .
;::5 .:i ;f ;::g; 5::‘2’ ",::z Coax back 1o back conneciors £4-20/100. 24 for £1:00, 1N4148 Bp, 6 for 27p, 12 for 48p; 1N4001
7447A 0-75 7 74157 083 079 Goax. plugs £4-76/100; § pin 180° DIN plugs £8/100, 4p; 002 6p; 003 6{p; 004 7p; 005 7p; 006 8p; 007 8§p.
7448 076 073 T4leo Tos o9s sockets £5-50. | LOW PRICE ZEKER DIODES—400mW, Toi. £5% at
7450 014  0-13 74164 125 1.08 H61 Texas Light Sensor £32/100. 5mA. 3V; 3V3; 3VE; 4V7; 5V1; 5V6; 6V2; 6V8: 7V3;
7451 14 013 74174 099 083 10uH chokes, £3/100. 8V2; 9V1; 10V; 11V; 12V; 13V 133V} 15V; 16V; 18V,
7453 0.14 0-13 74175 0.92 0-83 Honeywell V3 microswitches £8/100. 20V;22V; 24V;27V;30V; 33V. Allat 7p each, 5 for 38p,
7454 0-14 0-13 74181 2-09 1.95 400mW Zeners, 8V8 8V2 sVi 10 1 12 13 13Vv5 15 18 10 for 65p, 50 for £3-12. BPECIAL OFFER: 100 Zeners
7460 0-14 0-13 74190 125 115 20 22 24 27 & 30V. All £5/100. (may be mixed) for £6-00. i
7472 025 0-1l 74191 125 15 Lamps: 10V -2A MES £3/100; 18V 70mA min. flange RESISTORS —High stability, low noise carbon film 5%
7473 030 025 74192 I.JO P £4/100. {W at 40°C, 3W at 70°C. E12 seriea only—{rom 2:2Q
7474 0.3| 0.2 74 " M Vero offcuts £2-85/1b; 10ib £28-00. 5 to 2-2M 1. ALL at 1p* each, 8p® for 10 of any one value,
Lyth g 411 o'): "9; I ‘I’ o Minimum Order £5; Carr. Free. Add VAT at the 70p* for 100 of any one value. SPECIAL PACK; 10 of
7476 0.)2 0'2‘ ;:llgé ‘I’:l ? 34 appropriate rate. S.A.E. enquiries, List. each value 220} to 2:2M ?r(lnnosremw“) 28°. , .
’ ' ) ' SILICON PLASTIC RECTIFIERS8—1-5 amp, wire-ended
TTL (except special ofters) may be mixed for JUNIPER ELECTRONICS (PEZ) DO027: 100 P.I.V. 7p (4 for “'“‘03&5‘;},8’ (éi_{)ovr 3‘06;)).
‘5‘?.‘2:‘5&.’{}37.},“. by famous manufacturers PO Box 61, Southampton SO9 7EE ?&‘iﬁ:‘;: “v‘;;—;:;;“‘:;“m e "
.A.E. for full lists. All goods sent by |st class 8UB! T —0 only:
post. 12p P. & P. on B ders below €2 (12 BRAND NEW COMPONENTS BY RETURN, ‘All at Bp each; 50; 100; 220; 470; 680 ohm; 1K; 2K2;
P. & P. on all orders for special offers). Electrolytics 16V, 25V, 50V, 047, 1-0, 2-2, 4-7, 4K7; &xa; 10K ; 15K; 22K; 47K; 100K; 250K ; 680K;
J. C. JONES fds, 5p; 22, 47, 50V, 8p); 100, Tp (50V 1M; 2M5; SM.
(Dept. PEI4) 46 BURSTELLARS ;2;" 220”8’;) %60\77 51%)’;)( 500 ’1)1., (50\" (1”)3 PLEASE ADD 20p POST AND PACKING ON ALL
ST. IVES, HUNTINGDON PEI7 4X X Y 9 < FA ; iy ' ORDERS. EXPORT—ADD COST OF SEA/AIRMAIL.
\ .S %
* " (Mail Order only) 1000/25V, 18p Subminiature bead-type fan- Add 89 VAT to all items except those marked with *
talmns, 0-1/35\;, 0-22/35V, 0-47/35V, 1-0/71;33. which are 25%

. : 1 2.2/35V, 4:7/35V, 10/20V, 22/16V, 4 0 dend S.A.E. for additional stock lists.
:nE(lR'II‘ﬁIt\'igi%ger(ﬁF?i.ngmll”lz((“:‘ol;}:gkl’R((tdll’n 1()()/3\7,'11p, Myizlr Fihn 100V, 0-001, 0-002, Wholesale price lists available to bona fide companies.
and Teley o D eaticts.  Bargain Pack 0-005, 0-01, 0-02,3p; 0-04, 0-05, 3}p. Mullard MARCO TRADING (Dept. E2)
25p.  S.AK, for Leatlets - JAren t tubular polyester 400V E8 series, 0-001-0-022, The 01d School, Edstaston, Nr. Wem, Shropshire.
Polyester ((230) Capacitors: 250 V/W amd 33p; 0-033-0-1, 43p. Mullard polyester 160V Tel: Whixall 464/465 (STD 094 872)

(4)%)1‘ :II?“ f0 290 g::;);‘l_(,nll(')‘?f"li s“l(ifmé"l,ﬁl(),:': tubular or 250V miniature for vertical mount- (Proprs. Minicost Trading Ltd.)
(our’rhui(‘(‘.)'.-llmr'uuin *ack lilev;rolvii:: (':\b; q |l ing 16 series, ,0'01—.0'047.’ 3in; 0'0?8’ 01, 4"! 500 COMPONENTS. Resistors capacitors
tors: good mixed selection unused and marked. 0-15, 0-22, 8p;_ (2;33-'79. et sp'q 0-88, 11ps diodes. transistors, pots, coils ete. Identiﬂed’
tors: koo e election unsed WG MRl | Lo, Wy 15008, 1ee; B3RO s | formod leads all-ut and curplus, Good valué
RSB St bR IR | SRR S e, | 18, DGR GRD H
! D &4 D Yy LS. 3}p. Plate ceramics 50V K6 series 470pF- -W.0. please 10 L. L fa8 0 5287, t‘I): thi
47,000pF, 2p. Polystyrene 83V. K12 series head Farm, South Queensferry, West Lothian.
Bank of 20 Neons 74p {(16p). 5 Figure Resett- 10pF-1,000pF, 3p; 1,200pF-10,000pF, 4p. DEPT 212
e o o] 1822 works on 12, £1:50 (500).- Miniature highstab carbon film resistors §W D Ay AVENUE
e T1Ts ey Copper C?::-Pt)(o?:nol/: E12 series 5% (10% over 1M() 1010841, /‘@T DOWNLEY
S x 54 in. 6-75p 12 x 12in. 75p; 16 x 9% in. 1:2p; 1N4002, 8p; 1N4006, 8p; 1N4148, &p. :fgx;"'(g“;‘::;m
78p; 8 x 9% in. 3-£1'15; Fibre_Glass Ditto Postage 10p. Prices VAT inclusive. THE AXIAL PRODUCTS LTD  catere oy appointment
H-i X {;;Wzi l78s XAI‘I i(r:l.Pu’p‘;; x 8 il.“ (.R. SUPPLY CO., 127 Chesterfield Road, =
x in, £1-75, dre eries s i N, AC127/8  15p | 7400 15p | Zener Diodes
Panel(s), 10-85p (10p). Three Transistor Sheitield, S8 ORN B8C107/8 11p | 7403 1sp A&)Hmw 3?7‘/ 11p
Audio Amp. Transistors Equiv. to ACI28, gg"'?: 1 ;:% ;:P W 3-200V 19p
OC72 40p (10p), 3-£1, c.p. T.V. Convergence |- BC147/8 11= 7410 1s= 1 1
Panels 2 x ACI28, 3 slugged coils, 3 slide ! 5 o w A BC148 12p | 7412 17p mﬁ 58
switches, 11 W. W. pots, 3 carbon presets, gg:g;/e :g ?,:1:2; ::: m“‘g ng
3:7(.':"2’ ;:‘t,ske:'?.e:ifi':ﬁ:\.Jt?-'a:\'s?;t'::sl::-':d'spé'r(. Power amplifier. 1 volt input. Output info 4 or gcc;;% e | 1447 :;: =
8 nice e|ectr’olyti:s 80p (15p). Valupaks P3. . 8 ohms. BCY70 zz: 7474 38p tm& 50p
10 silicon diodes 650V. |4A on tagboard S0p Silicon transistors, all standard lypes. BF173 20p | 7475 asp h}gggg m
(10p). P9 100 $/Mica Caps 55p {10p). P11 100 A R A " BF184 azp | 7478 38p
Polystyrene Caps 80p (10p). Lists 15p Refund Guitar or microphone two input preamp wilh BF184/5 12p | 7490 1p |
o ;ur:h:se. B : level, bass, treble and extra high switch. AR 1B B o ocEes "sg
7Ib assorted components £2-50 Microphone preamp 200 ohms fo 50k, for anzoss  dmp | Ta0 liee | 9 pin ]
d 2 6 pin 18p
31b assorted computer panels £1.70 stage use. Will take overload up to 300 mv 2 id 2 2
without distortion. Level and gain controls. 4 Elament VHF/EM s
. 3 - | £4.75 + 75p P. & P
2 Barnfield Crescent, Sale, Cheshire M33 INL Ready drilled circuit boards and all construction & 18 Eloment UNEITY o . & P.
Postage in brackets Mail order only information. 10 Elemant UHF/TV a
Prices include tax and postage. ¥ < £2-19 + 50p P. & P.
VALVES, RADIO, TV, TRANSMITTING, 250 Power amp £2-25 Lashing Kit D i (L (L
INDUSTRIAL, 1030 to 1975. 2,200 types in Guilar preamp £1-20 D Bm:.‘(;f:o’; ??:;‘.:«.F' 180
stock, many obsolete. List 20p‘.‘ Quota}\‘m:n High level preamp 90p e s0p P. & P. 555
§.A.5. Postal export service. e wis [ 8ft x 1in Mast, Coax Piug. 13p eacn.
p\lrcl:nse new nnrcll boxed valves. Dealers, ALFA ELECTRON'CS o4p + S0p P & P “O
wholesalers, etc., stocks purchased. COX 96a Glengall Road, London, N.W.6 All prices inciude VsTasamlconEdzuSw;lem:. aP.
RADIO (SUSSEX) LTD., The Parade, East S.A.E. for more information. Mail order only per £ any mix. Orders over i -
Wittering, Sussex. Tel. West Wittering 2023.
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8COOP! 10mF/12V 10/20p, 100/81; 10mF/
70V, 22mF/50V 10/25p, 100/£1-25; 100mF/
16V, 1,000mF/6V 10/30p, 100/81-50. 1N4002,
4p, 1N4004 5p, 1N4007 6p, 1N914 4p, 1N4148
4p. Bridges 1A/200V 2/50p, 2A/200V 2/65p.
Transistors, plastic BC107/8/9 10p, ZTX300/
500 14p, ZTX304/504 22p, TIP3055 45p,
TIP2955 64p, Metal can BC107/8/9 12p,
2N3055 73p. Leds w/clips TIL209/red 16p,
green, orange, yellow, 21p. 1.C.s 8 pin/741
25p, 555 49p. P. & P. 20p. AUDIO-OPTICS,
19 Middleway, Chinnor, Oxon.

R.T. SERVICES PROFESSIONAL SERVICES

(MAIL ORDER ONLY)
77 Hayfield Rd., Salford 6, Lancs.

Tapped Auto Transformer, 240V-| iov,
80 watts, £2 P.P. New.

Heat Sinks 5 X 4in, drilled for 2 TO3
transistors. New 65p.

Transformer 240V primary 25 volts at
1 amps. New £2. P.P.

FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 24X 2X 14 in with
circuit, £1°75 P.P. TURN YOUR SURPLUS capacitors, transistors,
Crouxet Geared Motors 240V. 5/6/15/20 etc., into cash, Contact COLES-HARDING
r.p.m. New £1'75P.P . & CO., P.O. Box 5, Frome, Somerset.
Panel with 3 | amp F/W bridge rect. 6 Immediate cash settlement.

transistors, 5 pre set pots, etc., etc. Price 3
for £1-75 P.P. NEW.

Electrolytic Capacitors. 2,500 at 40V.
Size 3 x 1}in. 2 for £1 P.P. NEW,

3EGI Scope Tubes with, base and con-
nections £4 P.P.

UHF TV Tuners. Transistorised, £2-10 P.P.
Transformers. 12-0-12V, 100mA, £1-25 inc,
P.P.9-0-9V, |100mA, £125 inc. P.P.29V 50mA,
95p inc. P.P. 6-0-6V, 100mA, £1-25 inc. P.P.
Transformer. 24 volt, approx. | amp +
6:3V CT approx. 500mA, £1+60 inc. P.P.
Transformer. 20 volt, | amp, £1-40 P.P,

. 45 volt, 2 amp, £3°38 P.P,
/S, 54> 54in, 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. 061-236 154}
All prices include VAT and P.P.

PATENTS AND TRADE MARKS. KINGS
PATENT AGENCY LIMITED (Est. 1886).
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.

LADDERS

LADDERS, varnished 20° 9” extd. £19-82.
Carr. £1-40. Leaflet. Also aluminium ext. and
loft ladders. Tel. Telford 586644.

BOOKS AND PUBLICATIONS

TV GIRCUIT DIAGRAM MANUALS

Two volumes cover all the colour chassis from early dual standards to date.
Similarly one volume covers all black and white. Fantastic value; big, beautiful
binders; full size circuits with matching layouts; durable hard wearing pages,
each volume £8-50, plus 50p carriage. Workshop Manual contains both COLOUR
for only £15, plus £1 carriage. All these manuals fully cross referenced to
the McCourt Comprehensive Repair Manuals—Updating service available. Parts
manual at £1-50 lists TV chassis with circuit references and manufacturers’ stock
numbers— a tremendous collection.

Get these now, cut the cost of repairs, the only all embracing TV system ever
devised from the distributors: T.V. Technic, 76 Church Street, Larkhall,
Lanarks., ML9 1HL, or your usual suppliers.

THE COMPREHENSIVE TV REPAIR MANUALS
THE ELECTRONICS BUILD THEM YOURSELF SERIES

7

BETA DEVICES

MANUFACTURERS BRANDED PRODUCTS

TRANSISTORS |10’ DIODES & RECT
ARII  OB|ios DAL, 030 Nuls oot
¥ 08CD.I.L. 0-30({1N4148 0
BC107/ 741CT099  0-38]0A91 005 EDUCATIONAL ™
BC108 0-08|741CD.I.L. 0-36/1N4001/2  0-05 Tv REPAIRS MADE EASY
BC109C 0111723C D.I.L. 0-80|1N4003/4/5 0-08 R
33:147115;/97 o-1g 747CD.1.L. gg: 1N4006/7 008 Four easy to '3"‘1}” repair mav;‘uals cluver the ’
70/71/720:18/748C D.I.L. 0-36| BRIDGES mono sets and three cover the colour sets
BC441 / -9 0V 1A 018 from the early dual standards to date. Priced CITY & GUILDS EXAMS.
BowL os o j00v1A 020 at u(nlhy £3'50 each, yupbiu)s: send make/model Study for success with ICS. An ICS
Y50 . O 600V 14 -30 no. (chassis type if possible) plus cost to receive homestudy course will ensure that you
0-90 Yy y
BFY51/62 0- 00V 25A 200 manual covering the set by return. P. & 3
8 4 0-4| 0-38 |7ENERS 50p up to £3, £1 over 3, Pa:; you; C.Tfl CG exa'rlpesc.h SE;MI
5 0-35 BZY8S 3:3- ] - . courses for: ecoms. ni s,
2N2646  0-80| §.pin o12| 33V 59 009 British Colour TV Circuit Diagram Manuals in Electrical Installations, Radio, TV &
2N3053 014 1 Watt 6-8— vols. cross referenced to the above repair " 20, h
0025 045 14-Pin 012 200V 5% 016 manuals at £8°50 (P. & P. £1) each, Ail mono Electronics Technicians, Radio
0036 08 16-Pin 014 E.D. sets circuits in | huge manual for same price. Amateurs. Full details from: ICS
Tiraa  oo] forvai  poathea ou TV TECHNIC, 76 Church St., jfzﬂfm o ELEC;RON'CSS‘-V sl::y;
LA.T. .E.D. nterte ouse, ndon, .
CW.Q FLUS PP 155 70 Larkhall, Lanarks ML9 IHE Tel. 01-622 9911 (all hours).
4 High Bridge Street, Waltham Abbey, Essex Tel. (0698) 883334

INFRA RED

S 0-125 0-2 Ssaaw
LED RED | 15p 19p | Axial load 49p
1-5mW £1-10

angi G/Y 27p 33p 8w £1-85

clip 1p OR 27p 33p [ORPiz 55p |
OPTO-ISOLATORS SCR's  50v 100V 400V

I8 15kv, 150kHz 01| TOS1A 2%p  ap  dep
Q4350 2.5k SMHa 12-35| TOeeA 2p  p  S0p
Dats_fres with s OPTO | TRIAC TOS 24 400V 60p

o
AC125/6/7/8 15p | 2N2926(G) 12p | VOLTAGEREGS
AD161/162  40p | 2N3053 15p | 5V 7805 Plastic
AF117 20p | 2N3054 4sp | 12v 7812 1 Amp
AF124/5/6/7 34p | 2N3055 41p [ 15v 7815 all
BC/107/8/9  9p | 2N370234 12p | 18V 7818 £1-50

1 12p [ 2N3903/4/5/6 18p | 723 DIP14  50p
BGlsTae V| AN % |BRIBGERECTS. ]
BC157/8/9 11p | MPF102 40p A 50V 30p
BCIEZ® 1ip| Njat9  25p |2ASV - 30p
BC169C  12p | 2N3823 30p | 24 100V ol
BC177/89 17p 2A 200 P
BC182/4/4/L 11p m“‘}" Diac Hpifeasoov’ 4

BC186/7 30p P

IN4001 sp | ZENERS BZv8s

o | N B[ oy

4 ”» e

BRI . lap| 0067 op [NESV sop
BFY50/51  16p [ IN4148 4 | 'm0 £1-00
BFX29 3op | Qa4r P I 7Nets  £1-10
BFX84 24p | OAT00A70 8p |Z 4
BSX19/20 16p | QAB10A%0 7p d
ocn 10p{ QA910A95 6p |'D.I.L. SOCKETS
2N706 10p | QA200 6p | 8-pin 12p

OA202 7p | 14-pin 13
2N1711 20p | 14-p p
2N2219 20p | OP. AMPS 16-pin 14p
2N2904/5/6/7 16p | 709 all 25p | Mica + bushes

COURSES

PADGATE COLLEGE
OF HIGHER EDUCATION

A CAREER IN THE
MEDIA INDUSTRIES

MEDIA AND COMMUNICATIONS

Padgate College of Higher Education offers a
hew vocationally orientated course leading to
the Diploma of Higher Education or B.A.
degree of the University of Manchester, com=
mencing in September 1976. The course is
designed specifically for students who intend
to develop a career in the above field.

Further details may be obtained from:

The Admissions Tutor
Padgate College of Higher Education,
Fearnhead, Warrington, WA2 0DB,

COLOUR TV S8ERVICING.

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.
772, Intertext House, London, SW8 4UJ,
Tel. 01-622 9911 (all kours).

TECHNICAL TRAINING.

Get the training you need to move up
into a higher paid job. Take the first
step now—write or phone 1CS for details
of 1CS 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.
772, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

2N2904/5/6A 18p | 741 8-pin 28p | TO3 TOBS Sp FOR SALE
2N2926(R) Tp| 748 D.I.L 38p | Dalo Pen T0p

PRICES INCLUSIVE + 15pP. & P. (1st class)
ISLAND DEVICES, P.0. Box 11, Margate, Kent

EMI WM18 OS8CILLOSCOPE. Fully working,
25MHz, 10mV, differential input, delay, 860,
01-889 8434,

P.E. SYNTHESISER—Main unit, excellent
condition—offers? All letters answered. P.
GREENWAY, c/o Christ's College, Cambridge.
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S8ITUATIONS VACANT

UNIVERSITY COLLEGE, CARDIFF | | Sglutht of .;Sc%tlang
DEPARTMENT OF PHYSICS | | | : ectricity oar

Electronic ~ INVERKIP POWER STATION

Music Studio ||| [NSTRUMENT MECHANICS

A Technician Grade |V is required to maintain,
superviseand build equipmentfor the Electronic
Music Studio in the Department of Physics.

The sonii ) o The successful candidates for the above appointments will be
e appl:cant shquld be interested in q:;n_al . Q Q .
and audio electronics and be able to maintain engaged in the maintenance of both electronic and pneumatic

analogue and digital equipment and tape

recorders. The main studic It 18 Vors TEAC instrument and control equipment associated with a modern
(4in) 4-channel recorders one UHER and 6 .
Revox machines. There is a SYNTHI 100 and power station.

several other synthesizers, The main mixer has
eighteen channels with 6 groups and there is

also other portable performance equipment. Applicants must have served a recognised apprenticeship and
MTA"E nﬁgg;ﬁ;;}*xﬂg:g;;:g;; [coursestion should have a sound knowledge and experience of maintaining
Do s eer duties the. technician will b some of the following types of instruments:

required to help students with any construction
projects if they arise,

e e Temperature transmitters, recorders and controllers, D.P.

supplement of £312 p.a. on the basic rate). cells, pressure, level and flow transmitters, recorders,
sﬁ.ﬂ‘;".‘J:"’{':rﬂ'a'r'&‘eé"ié"i?.’: ‘U;Z“JJJ,‘;'..’;;‘.} controllers and indicators, closed-circuit television and
e o 78, Carcifh, CFI IXL, not chemical analysers. :

later than 9th February, 1976, Please quote ref.
0427. Anyone wishing further information, or

who would like to discussthe possibilitiesfurther Salary: Average weekly of £61-33 including shift or stagger
is cordially invited to get in touch with Mr, a0 9.0
o Wit Coea i, o Sk enhancement and productivity bonus, rising to £62-46 after one

P.O. Box 78, Cardiff, CFI 1 XL. year's service. On attaining maximum productivity bonus which

is subject to work performance, eventual weekly earnings may

MEN! increase to £66-11.

90 n.w. Hours: Average of 40 per week on a 3-shift 5 cycle rota or
can he yours a 7-day stagger work pattern.

Rented accommodation may be available to the successful

Tens of th ds of new p
personnel needed over the next few applicants.

years alone.
Now for the first time anybody (no
special qualifications are needed) can
train outside the computer industry for
an exciting career as a computer operator
in only 4 weeks. It can pay around £35
p.w. as a starter and can reach over £90
-w. We subscribe to the code of practice
or Comp hools of the National
Computing Centre—a non-profit organi-
sation which was set up and sponsored
by the British. Government. Write with-
out obligation for FREE details

Applications (quoting reference 122/IND. 191/75) should be
submitted on the standard form obtainable from and return-
able to the Station Manager, Inverkip Power Station,
Inverkip, Greenock, Renfrewshire PA16 0ED; Tel. Largs
675421, Ext. 29, not later than 30th January, 1976.

TODAY.
London Computer  Operators S8ERVICE S8HEETS MISCELLANEOUS
Training Centre C38 : DIGITAL CLOCK COMPONENTS, AY
s : . -5-1224
Oxtord House, 9-15 Oxford Street, W.1 :hiez-t';‘ ;,fll-ui‘l’s":&g ‘bf)gl‘(’s“‘s: for dsig'/Yr"cf clock chip, £3-88, _0-3in_high economy type
Tel. 01.734 2874 etc. Service sheets 50p plus S.A.L. Service {‘)Ii:‘gg;:ph;yf!,g)b?‘gh“%oﬁ:i'; hé%ll‘ dl:::’d'
sheet catalogue 26p. Back issues of magazines displays, etc (h:vo t 'e;s) "5 each MKp50253
from April, '74 onwards. Cover price plus 12p ala}')mycl'ock “chi sglpw ’ Flrll de&'ls of both
post. Free booklists on request. S.A.E. with hips, circuit dP;L rams. data t,cl freeoon
WANTED enquiries please to: B.T.S. 190 Kings Road, :':eqll)le'st. Add lépgper ] al'ldeV;\’T at 89
g(saelgggate, \orkshlrg. Tel. Harrogate (0423) GREENBANK ELECTRONICS (Dept. ECP),
RADIO AND TELEVISION SERVICING books ) 94 New Chester Road, New Ferry, Wirral,
wanted from 1963-1964 edition onwards, £2 Merseyside, L62 5AG.
paid per copy by return of post. BlikLL'ii
TELEVISON SERVICES, 100 Kings Road, | ggpyigE S8HEETS for radio, TV, tape re- ENAMELLED COPPER WIRE
Harrogate, N. Yorks. Tel.: Ifarrogate 55885. corders, stereo, ‘etc., with fr'ee fn'u]t- nding S.W.G, 1ib reel +1b reel
guide, 50p and S.A.E. }{AMILTQN RADIO, {g :: ;g g:g ﬂ:z
TOP PRICES PAID 47 Bohemia Road, St. Leonards, Sussex. 30 1o 34 £2-60 €150
NEW VALVES AND TRANSISTORS isllttoh:gbove prices aleiansclu:ive of posu;:Ia.::
Popular T.V. and Radio types’ packing in the U.K.
KENSINGTON SUPPLIES (B) SERVICE SHEETS, radio, TV, etc. 10,000 IO?OPPEI:} ';Slinl:L!Es
H models. Catalogue 24p plus S.A.E. wit Parrswoo oad, Withington,
367 Kensington Street orders-enquiries. TELRAY, 154 Brook Street, Manchester 20
Bradford 8, Yorks. - Preston, PRI 7HP. Telephone 061-445 8753
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PRINTED GCIRCUIT BOARDS. All prices in-
clusive of P. & P., etc. No extras. We offer
PCB’s ready for assembly for: The ‘“P.W.”
Disco Amplifier £3:60 each. ‘“P.W.” Disco
Light Modulator £2:90. “P.W.” Tele-tennis
(6 PCB'’s) £3-70; sound effects £1-10; Ball-speed
£1-10. Ferret 85p. Derby £1. Electronic Clock
£2-07. Easy-Build Organ (2 PCB's) £5:80. Homo
Telephone Exchange £1-64. “P.E.” Joanna (all
issues) £1-25 each, all 14 £15. Power Slaves
(3 PCB's) £1-62. (CTV (2 PUB's) £2:18. Orion
£2:26. Many others available. S.4.X. for lists
of PCB's and direct PCB supplies. We also sell
direct, Art/Graphic aids and supplies. (‘at. 40p.
PRODUCTION SPACE AVAILABLE, for
PCB production, silk-screen printing, tinning,
PCB design, electroplating, plus all art/graphic,
photographic and design facitities. Production
estimates by return upon submission of “Rough
Copy”, PCB_ Master or Circuit Diagram or
phone: W.K.F. ELECTRONICS, Welbeck
Street, Whitwell, Worksop, Notts., 880 4TW.
Tel. Whitwell (Derbys.) 695 STD 000974.
Callers seen by appointment only at 1-3 Station
Road, Whitwell.

OVAL DIGITAL CLOCK CASES

Attractive stoneware pottery cases: '‘oatmeai’
glazed; suitable for most digital clock circuits
that use 4 or 6 digit L.E.D. displays.

ONLY £3-60 inclusive

Send S.A.E. for full details of
above and many others, to:

J. BARRIE-SMITH
56 Conifer Rd., Coxford, Southampton, Hants.

DRY TRANSFER LETTERING for that one-off
panel. “BEC” cabinets. Orion case still avail-
able. Send for leaflets 15p (refundable):
H.M. ELECTRONI(S, 2752 Fulwood Road,
Sheffield, S10 3BD.

BUILO THE TREASURE TRACER
s MK I“ Metal Locator

W Vericap tuning

W Britain's best seliing metal locator kit

W Fitted with Faradey shisid

W Speaker and earphone operation

® 4,000 already sokd

W Prebulit saarch coli assembly

B Five transiator circuit

B Thoroughly protessional finish

B You only need soldering iron. ecrew.
driver_ pliers and snioe

B As seen on BBC-1 ard BBC-2 TV

Send stamped. eddressed envelope

for lesfiet

£12-50 Butad  £47.50

Post 85p + £1 00 VAT (8%)  Post 85p + £1 40 VAT (8%)
MINIKITS ELECTRONICS. 6g CLEVELAND ROAD

LONDON E18 2AN (Mail Order Only)

Complete
Kit

SUPERB INSTRUMENT CASES by Bazell,
manufactured from heavy duty PVC faced steel.
Hundreds of people and industrial users are
choosing the cases they require from our vast
range, competitive prices start at a low 75p.
Examples, Width, Depth, Height, 8” x5” x 3”
£1-55; 10" x 6" x 3" £2.20; 10" x 8" x 3"
£2.76; 127 x 10" x 3” £3.60; 8" x 4" X 4”
£1.80; 10" x 6” x 4” £2.70; 12” X 8" X 4"
£3.80; 7" x 77 x 5” £2.65; 8" 10" x 6"
£3.60; 12" x 8" x 77£4;12" x 12" x 7" £4.40.
Plus 62p postage + 89, VAT. Over 400 models
to choose from. Urompt despateh, Free lit-
erature (stamp would be appreciated),
BAZELLI, Dept. No. 23, St. Wilfrid's,
Foundry Lave, Halton, Lancaster LA2 6LT.

THE P.E. “VARICAP”
STEREO PUSH BUTTON
LI

Using the latest Mullard modules for R.F
and |.F. circuits—pre-aligned for ease of
construction—this KIT has an F.M. tuner
with stereo decoder. push button tuning,
selt regulated power supply, etc., etc., for
highest quality reproduction

Price £34-50 inc. VAT, P. & P.
S.A.E. for FREE brochure

We also still supply ALL components for
the P.E. "GEMINI'" STEREO AMPLIFIER.
Send 55p + 9p P. & P. for a full constructional
booklet containing performance details,
specification assembly instruction and fault
finding guide.

ELECTRO SPARES

Dept. P.E. 288 Ecclesall Road,
Sheffield, S11 8PE

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.
Discount for quantity. PROTO DESIGN, 4
Highcliffc Way, Wickford, Essex, $511 5LA.

BREAK INTO I.C.s THIS WINTER

Using our I.C. Experimental/Educational Kits,
you can learn all about the modern digital logic
techniques. These step-by-step kits contain
specially selected 1.C.s, Holders, Veroboard,
L.E.D.s, instructions and data. Kit one: Gates.
Kit Two: Flip-Flops. Kit Three: Shift Registers,
Kit Four: Counters. Kit Five: Displays. Each
kit is £3.50 (including P. & P.),
S.AE. for further details to:
UTOMATED HOMES

69 High Street, Ryton, Coventry, CV8 3FJ.

(Mail Order only)

MINIATURE CARBON FILM RESISTORS,
5%, W, 1w, 1w, K12 Series, 22 ohm to 1
Mohm, 10 for 10p, 50 for 45p, 100 for 80p.
P& D, 10p. Mixed values and wattages to
your choice. CANDAR, Freepost, Reading,
RG1 1BR.

TRANSMIT!

% Unique TRAMSMITTER RECEIVER
Kit. No licence examinations or tests
required to operate this transistorised
equipment. Easy to build, Get trans-
mitting. Send £7'95 for yours now!

% Psychedelic MINI-STROBE Kit. Take
a pocket-sized lightning storm to
Disco’s and parties. ‘Brain-freeze’ 'em
with vari-speed stop-motion flashes.
Incluldes super case too. Send £3'S0
now!

(All prices include V.A.T., packing and
postage.)

Send remittance to:
BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY
(Mail order U.K. only)
Or for more details, send 20p for lists

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

FOR
Stage Loudspeakers and Amplifier Cabs
Fretcioths, Coverings, [Recess ‘Handles, Strap
Handles, Feet, Castors, Locks and Hinges,
Corners, Trim, Speaker Bolts, etc., etc.
Send 2 X 8ip Stamps for samples and list.

ADAM HALL (P.E. SUPPLIES)

Unit @, Starline Works, Grainger Road
Southend-on-Sea, Essox.

Practical Electronics  February 1976

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 15p for catalogue.
RAMAR CONSTRUCTOR SERVICES

Masons Road, Stratford on Avon
Warwicks. Tel. 4879

DO-IT-YOURSELF LOUDSPEAKERS for hi-f
are our speciality, Full range of components
and accessories including chassis speakers,
cross-overs, sound absorbent, grille fabrics,
etc., always available. We stock the fabulous
value Helme speaker kits (complete with full
and easy instructions), alsd Peerless and
Wharfedale kits. Just about the lowest prices
anywhere! Send 84p stamp for bargain list to:
AUDIOSCAN, Dept. PE276, 4 Princes Square,
Harrogate, North Yorkshire.

12 VOLT 21in 13 watt FLUORESCENT
LIGHTING (by THORN/AE))
with diffuser and on/off switch.

., ideal, caravan. boat.

e emergency lighting,
etc.

Tt 0 Gusrantesd

£5-50
inc. VAT and post
List price £7-02 inc. VAT

A LECTRAONICS 1. 53206
23 bloyl’o op?;hrlvu ury. SL.ropoMn

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.3,U.s, sweep
generators, test equipment, etc. Lower Beed-
ing 236,

DO-IT-YOURSELF
HI-FI STEREO
SPEAKER KITS

The best valuearound !
Send for details
HELME AUDIO
PRODUCTS LTD.
Dept. P E.
SUMMERBRIDGE
HARROGATE YORKS

Tel. Darley 279(Std Code 0423 72)

THE SCIENTIFIC WIRE CO.

Copper—Nickel Chrome—Eureka—
Manganin Wires.
Enamelled—Sitk—Cotton—Tinned
Coverings.

No minimum charges or quantities.
S.A.E, Brings List.

Trade and export enquiries welcome.

P.0. BOX 30, LONDON E4 9BW

LOW COS8T 1.6. MOUNTING for any size DIT,
package. 100 pin sockets 50p. 7 and 8 hole
plastic supports 5p pair. Quantity rates, S.A E.
details and sample. Trial pack 50p. (P. & P,
10p order). P.K.(:. ELECTRONICS, Oak.
Lodge, Tansley, Derbyshire, DE4 5FE.
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TTL BY TEXAS

7400 13p 7483 86p
7401 15p 7484 103p
2402 15p 7485 130p
7403 17p 7486 i2p
7404 17p 7489 291p
7405 17p 7490 43p
7406 41p 7491 8ip
7407 39p 7492 48p
7408 17p 7493 43p
7409 22p 7494 81p
7410 15p 7495 70p
7412 25p 7496 84p
7413 4p 74107 32p
7414 65p 74121 2p
7416 32p 74122 53p
7420 15p 74123 73p
7422 19p 74141 70p
7423 36p 74151 17p
7425 13p 74153 92p
7427 40p 74154 164p
7430 15p 74155 82p
7432 2%p 74156 82p
7437 28p 74160 107p
7440 isp 74161 107p
7441 700 74162 107p
7442 s4p 74163 107p
7447 81p 74164 130p
7448 75p 74166  136p
7450 16p 74175 92p
7453 17p 74180 108p
7454 18p 74181 322p
7460 16p 74182 89p
7470 29p 74185  146p
7472 27p 74190  155¢p
7473 32p 74192 130p
7474 32p 74193 130p
7475 48p 74194 116p
7476 32p 74195 83p
7480 54p 74198 214p
7482 75p 74199 197p
CMOS LOGIC 4022  182p
4000 9p 4023 22p
4001 19p 4024 125p
4002 19p 4027 80p
4009 §7p 4028 150p
4011 19p 4029  210p
4013 55p 4046 150p
4016 54p 4047 148p
2017 123p 4049 54p
4018  247p 4054 210p

MAIL ORDER ONLY
GOVT,COLLEGE ORDERS WELCOME

PRICES INCLU%IVE OF VAT

Add 20p P. 8 P.—NO OTHER E

OVERSEAS CUSTOMERS

ONLY: DEDUCT 5%

OVER £20. NO P. & P. FOR ORDERS ABOVE £10

g’of:AﬂMPS B i o VOLTAGE REGULATORS (PLASTIC) TRANSISTORS
xt. Comp. 8 pin DIL 40p Vi Vi
703 Ext Comp 814 pin DIL 0p 14 pin DIL 48p 5Vm7ps()5 1;0‘,31905 215; :815:7 :g: ggg; :g:
710 Dift. Comp. 14 pin DIL 55p 12V 7812 150p 7912 215p | AC1412  20p | BRY39 asp
741 int. Comp. 8 14 pin DIL 25p | Data Sheets on 15V 7815 150p 7915 215p | AC176 j2p | BSX1920 17p
747 Dual 741 14 pin DIL 76p | Vol Regs. 18V 7818 150p 7918 215p | AC187/8  14p | BUIOS  175p
748 Ext. Comp. 8 pin DIL 9p | 10P each 24V 7824 150p 7924 215P | AD149 wp | BUIDE 312
776 Prog. Op. Amp. TO%9 160p 1468 Dual Vol. Reg. 300p. Pre-set = 15V min. | AD161/2 39p | MJE340 49p
CA3130S ~ CMOS Op Amp 8 pin DIL 108p | to = 15V max. Adj. to = BV min. to = 20V max AF114/S 18p | MJE2955 107p
LM3900 Guad Op. Amp. 14 pin DIL  75p |° AF116/7  18p | MJE30SS  70p
MC1458  Dual Op. Amp 8 pin DI 75, OPTO ELECTRONICS AF139 35p | MPSAGE  37p
] p 8pin DIL P
NES36T FET Op. Amp. TO93 300p OCP70  33p Seven Segmenl LEDs AF233 43p | MPSA12  B2p
OCP71 120p Displays TiL20s  t6p l BC107/8  10p | MPSUOS  78p
LINEAR ICs | ORP12 s4p 3015F 130p  (Red) ! 'BC109C  11p | MPSUS6  98p
CA3028 Dift. Cascade Amp. 112p ORPEC 750 DL704 150p  TiL211 34p| BC147/8 9p | OC28 85p
CA3046 5 Transistor Array 62p | ORF;67]’ lgp 0L707 150p  (Green) i gg};? :‘1)9 883? ) ;gp
48 Q A 25 NS 43 DLT47 250p p p
Ao Bk SO om BCitss b | OCus e
CAJ090E  FM Stereo Decoder 200p S’CAR;;WTF:)I?TORS‘ BT106 1A 700V 150 BG177 20p | OC72 250
ICL8038CC VCO Funct. Gen 300p 3p Plastic C106D 0C83 35,

1AT00VTOS 45 gcirs 1rp P
ICL8038BC VCO Funct. Gen. 500p VAo 108 P AA 400V % | BCI79 20p | TIP2955  85p
LM380 2W Audio Amp 1sp | JAMOVI08 M e AR W% | pcisz3  12p | TIP29A  S0p
LM381 Stereo Pre Amp 00p | v Slee B TORS S wp | BCIB4  Mp | TIPIA  80p
M252 Rhythm Gen 100p | 74 4gov 092 MCAI0Y | BC187 32p | TIPIIA Sep
MC1310P  FM Stereo Dec 220p T05 « HS ap 0 54 15V 27 BC212 14p | TIP32A 83p
MC1312/4/5 $Q Quad Dec 1375p 16A 100V Plastic 173p IN5060 0 8A 30V wp | BC213 12p | TIP33A a7p
MC1496L  Bal Mod/Demod J00p | 1A 400V Plastic 195 7NS062 0-8A 100V pis Bo2ie 17 TIEAA 1240
MFC4000B  }W Audio Amp. 85p | 16A 600V Plastic 240p INS064 0 BA/200V 0p gc%? a4 T::’,gg: ;939
MFC6040 Electronic Attenuator 112p BD131 3g: TIP41A 70:
NESS5V Timer 8 pin DIL 48p | TRIACS OTHER BD132 43p | TiPa2a 78p
NES56 Dual 555 14 pin DIL 108p 100V 400V 500V oo 1100 | BOWS sep | ZTX108  1ip
NES61B  PLL with AM Demod. 350p | 3amp 92p 120p 140p Tl 1 BD139 0p | ZTXa00  16p
NE562B  PLL with VCO 3s0p | 6amp 95p 150p 180p et lesn | BOISO oo | ZTxs00  19p
NE565 PLL 216p | 10amp 117p 180p 200p BA100 25p | BE11S 24p | ZTX504  60p
NES66V  PLL Function Gen 200p | 15 &mp 156p 220p 250p gm; ;;p g:gg; ;;p
;‘5236” Et;?é?" Decoder 3835 BRIDGE DIODES IN916  4p | BF194 1 | N0 136
SNT2733  Video Amp T, | RECTIFieRs [ Bvioo o | ING1 8 | BE1SS 1o | 2NTR  le
p P | BF196 15p | 2N930 19p
TBABOO SW Audio Amp 12p | 1A 50v 27p | BY127 15p | IN4OOT  8p | BF197 15p | 2N1131/2  19p
TBA810 7W Audio Amp. 125p 1A 100V 30p QA4T 9p 1N4148  4p | BF200 36p | 2N1304/5 23p
TBA820 2W Audio Amp. 100p | 1A 400V 34p | OAT0 10D | Lenems BF257 p | 2N1306  30p
XR2240 Prog./Timer Counter 400p 1A 600V 37p QATS 9p 400 BFR39/40 37p | 2N1613 22p
ZN41s TRF Radio Receiver aop | 24 50v 37p | 0ABt  sp | (XMW 1P S prAroiso a7p | 2NITMT 220
Basic data sheet at 10p each + S.A.E 24100V 44p | Oa8s 1p | W 220 | pexss  28p | 2N1893  32p
4 \C 2 " o BASY Bl OTHER BFX8S6  27p | 2N2219  22p
MMS31 Clock IC 24 pin DIL 0P | 2A 600V 60p AEY1) S4p | BFX8?  22p | 2N22212 22
LOW PROFILE SOCKETS BY TEXAS—8 pin BB105 37p 15p
14p; 14 pin 15p; 15 pin 18p; 24 pin 54p. 254 140p | BFY50 17p | 2N2484 32p

MINIMUM ORDER £2
(OFFICIAL ORDER ¢£5)
VAT INVOICE SUPPLIED

TECHNOMATIC LTD

Est. 1971 VAT No. 227 079263

Tel: 01-204 4333

FOR ORDERS;

2N2904/5  22p
2N2926RB  9p
2N29260  10p
2N2926YG 11p
2N3053 19p
2N3054 50p
2N3055 54p
2N3442 151p
2N37023  14p
2N3704/5  14p
2N3706 12p
2N3707 14p
2N3708.9  11p
2N3773  250p
2N3866 90p
2N3904 25p
2N3905.6  25p
2N4058 199
2N4060 19p
2N4289 25p
40361 a1p
40362 43p
40410 39p
40411 243p
40594 81p
40595 92p
FETs

BF244 40p
MPF102  37p
MPF1034 37p
MPF105 37p
2N3819  27p
2N3820 Tip
2N3323 S4p
2N5457  32p
2N5458.9  32p
3N128 a1p
IN140 92p
3N141 81p
40603 83p
40673 63p
UJTs

TIS43 34p
2N2160 86p
2N2646 38p
2N48T1 arp
2N6027 80p
(PUJT)

54 SANDHURST ROAD
LONDON NW9

Adam Hall‘(P.E Supplies) ........... A75 Electronic Design Associates .. 122 Precision Petite 170
Alben Engineering .96 Electro-Spares 175 Pulse Electronics Ltd 162
Alfa Electronics ......... 72 Electrovalue Ltd. .90
Astro Efectronics 102 o Radnage Radio & Electronics .96
::itgln;’ar;e:u?‘gmes :;g Flairline Supplies . 100 :adio Eomponent Specialists 151
. adio Exchange ..o 127
2 B B - Greenweld Electronics .......... 128 :amar Clonztructor Serwces 175
amber, B., Electronics . o iversdale Electronics .28
Barclay Eiectronics ... R YA Harverson's .. 169 R.L. Automation 156
Barrle Electronics 165, 175 Heath (Gloucester) Ltd. 155 R.T. Services ... 173
Barrie-Smith 75 Helme Audio .. 175 R & TV Components Ltd. . 98,99
Beta Devices 173 Henry's Radio 108 R.S.T. Valve Mail Order Co. 106
B.H. Components 156 Home Radio 110
Bi-Pak ... 94, 95 Sales Team 107
Bi-Pre- Pak Ltd 161 .L.P. Electronics Ltd Salop Enterprises 175
J. Birkett ... .92 Internationat Electronics Unlimited .97 Saxon Entertainments Ltd. .93
Botfin Projects 175 Intertext ICS .. 168,173 Scientific Wise Co 175
Bridge 100 Inverkip Power Station 174 Service Trading 103
British Institute of Engmeerlng Island Devices 173 Shopertunities 122
Technology 92. 128, 152 Sinclair Radio 140, 141
British National Rad:o & Electronics Jones, J. C. 172 Sintel 102
School 100, 121 J.W.B. Radio 172 Speclal Products . 165
Bywood Electronics 166 Juniper Electronics 172 Swanley Eiectronics 170
hiltmead Ltd 108 Kensingt i TV Technic ... 173
gh:nrangha 90 CREEEER SRl 74 Technomatic Ltd. 176
Chromasonic Electronics .cover i London Computer Operators Trading ;zw:‘asi':dsé%‘;“’:s“'cs 122
JoL. 102
glifLProducts 180 Centre 174 Trampus Electronics Ltd. 164
Copper Supplies i Maplin Electronic Supploes 109, cover iv e 104105
(rescent Radio Ltd. 106 Marco Tradin ' 172 ) .
Crofton Electronics 92 Marshall, A.. 9& Sons 163 University College Carditt 174
C.T. Electronics .cover it =
Minikits Electronics 175
5 ] o Modern Book Co. 164 Vero Electronics 166
esignienginecring West London Direct Supplies 164
g(z)ir:t::s M 122 Osmabet 166 Michael Williams . 170
0 Wilmslow ... 91
Padgate College 173 Wood-Jettreys 96
Eagle International .. 168 phogosonics 9 155 167 Y
Eaton Audio . 162 Plessey 108 Young Electronics 165
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V.AT.
ALL MAIL ORDER BY Unless otherwise stated all prices are
exclusive of VAT Please check whether
RETURN. C.0.D. SERVICE the goods you are ordering are 25% or 8%
WELCOME Carriage orders under £10 please add 33p
n n Order over £10 post tree 1n UK only

This to be at our discretion

All mail order and enquiries to 270 Acton Lane, Chiswick W4 5DG. Tel. 01-994 6275

SC.R.s TRIACS
SEMICONDUCTORS CRS105 40p | TXL228B 84 400V s5p * % SPECIAL OFFERS *
CRS1 10 sep | sC40D £140 | MINIATURE MAINS TRANSFORMER. PRI
MAZiZ T | BOE sp  MUS01 0195 ) TIP36B £330 | N7 20 | Cagy g 60p | sCase €165 | 240V SEC 12V 100mA Manuf Hinchley
AC107  35p | BC233  15p | MUE3a0  s0p | TIP41B  79p | 2N2925  13p CR21 40 :
prity 25: BC300 30p | MJE3TO 75p | TiPe2B 95p | 2N3053 25p e :SD 8C43D £1-7¢ Size 36 x 45 x 40mm F C. 53mm
ACIZE  25p | BCI0T  30p | MJEIT  90p | TIPC  3p | NS5 S0p | cnsy o) gap | SCHE f210 | Price 1—65p. 100—60p ea. 1.000—50p ea.
AC127 25p | BC302 30p | MJES20  65p | TIP30C Tp | 2N3232  £1.35 CRS3 20 82p SC50D £2 42 10.000—40p ea. 8% VAT
AC128 25p | BC303 35p | MJ2955  £1-20 | TIP3IC  80p | 2N3525  £1-10 CR33 40 90p SC5CE €270 MINIATURE ~ MAINS  TRANSFORMER.
AC176 25p | BCY31  35p | WUE30S5  75p | TIP32C  £1-00 | N3553  £1-40 CRS7 400 £1.00 | DIAC 25p Primary 115 240V Sec 18W 250mA at 80p ea
AC187 27p | BCY32  95p | MMI613  4Sp | TIP33C  £1-20 | ON3643  30p CRS16 100 85p | T ———————=1 VAT and postage 33p. 8% VAT
ACle8  arp | BCY3  B0p | MMi7i2  95p | TIP3C tid | N3z 13 | SRSIE IO %00 LINEAR I.C.s 9¢ 2°p.
ACY17 25p | BCY34 65 | MPF102 45 | TIP35C £3-00 | 2N3703  12p CRS16 600  t1.50 LM304 Neg MULLARD POT CORE TYPE FX2241 at 60p
ACYis  25p | BCY38  65p | MPF103 TIPIBC 1374 | 23704 12p | STREE 45p Voltage Reg  £1-80 | €a »33p pp 8% VAT
ACY1§ 25p | BCY39 95p | (2N5457)  35p | TIP4IC  90p | 2N3705  12p C106D 70p LM309K 5V 1A 24V D.C. SOLENOID by MAGNETIC DEVICES
ACYZ0 25 Sg:gg £l | MeFios WEES GHY) gng;gg b4 40669 30p Voltage Reg £2-10 | 60p each. 24in long x #in x jin + 8% VAT
e AR ol | GNssm sp ) Tiss0 15 | e 14y | JCH Je | wmrace v 240V A.C. SOLENOID. Reversible operation
AD142 60; BCY72 0p | (2N5458)  40p | ZTX300 15p | 2N3709 14p BT10 500A & gogp 150mA Voltage twin coil Size approx 2} x 13 x 13in 90p.
AD161 asp | BDI21 p | OA47 10p | ZTX500 16p [ 2N3771 €150 Reg £1-05 30 unmarked OC71 transistors 75p
AD162 45p gg:gi 33" 0A70 10p g;ggl ggp gng E'-gg _— MFC4000 250mw °| A million plus Metal Oxides always in stock
AF114 25p P | OA79 10p e [ 2N3792 g1 BRIDGE Audio 5p TR4 TRS5 3p each. TR6 dp each TRS 7p each
AF115 25p | BD131 40p | OAg1 10p | 2TX531  30p | 2N3794 0p RECTIFIERS TBAB0O 5 Watt i B 2
AF116 25 | BD122 50p | 0ASO 10p | 2TX550 250 | 2N3819 35p W02 1A 200V 0 e oF Manufacturers phone for quantity discounts
P P
AF117 25p | BD135 50p | o9t 10p | iNBS9 8p | 2N3820 55p BY164 1 4A 709C Op Amp D 1 1, Please state voltage required
AF118 50p | BD136 50p | QA200 10p | INgT4 8p | 2N3823 70p 200V 570 088 e 50 GE Diode OA47 equivalent £1-00
AF124 30p | BO139 5p | 0A202 10p | iN916 Bp | 2N3866  35p | MDA9S52 2 6A 741C Op Amp 8 14 ¥ 8uF 600V WKG PAPER CAPACITORS, ideal
AF239  60p | BDMO  87p | CA210  35p | INeODT  gp | 2N304  22p 100V 80p o1l 0% 2 for_Strobe Constructors £1-50 each « 8%
BA102 30p | BDIS3 80p | cA211 35p | IN4002 9p | 2N3%05  25p 748C Op Am U VAT + 33p post
g:”f fg: Sglﬁi n‘?‘;?, gglg :gz :::ggi 1:: ;mg?ﬁ gg: ZENER DIODES e 750 Many other values of PAPER CAPACITORS
BA1S5  15p | BOY18  £175 | ol s5p | IN4G0S  12p | 2N4036  62p 352;/8_‘3335\7"23 “00mW | 747C Dual Op in stock Phone for details
BA156 15p | BOYIS  £1.90 | 55 65p | INGOOS  14p | 2N4037  44p o 4 Amp £1:20 | PLESSEY AIRSPACED CAPACITORS to
1) P P 1 5W range 25p
BCI07  w3p | BOY20  £1-20 | 5o 6o | INGOOT 15 | 2NaOS8 wap | oA T8RO 45p | ZN414Racio1C £1-25 | suut hin spindle
BCios  12p | BF152 200 | ocys 60p | IN¢1ag 7p | 2N40SS  14p TAD100 Radio | C 100pF Two Gang at 55p + 25% VAT
BC10S  14p | BEIES gg: 0C38 85p 2”23? ;gp gmggg 12 LED inc Fiter  £1-90 500pF Two Gang at 75p ~ 25% VAT
4 4 N P S .
s Y| sra0 asp | 552 2o | e sep | oee2 1 | TiL20s Wp | Ca%0ns t1% | MULLARD TUBULAR CERAMIC UHF TRIM.
BC114 13p | BF194 18P | OC4s 25p | 2N706 12p | 2N4126  18p z:-‘;%%?m ;39 e g MERS (PROFESSIONAL)
BN b |00 rm|Amen ) New oz P cmms ot | Teeo 082 zr
I} N7 1 T .
sCi | BRI 1| OX7 Zop | sz zap | New a7 LD.A. CA3046 80p o Brail Reiha
BC118  15p | BF200 3 | Anog 25p | 2N930 200 | 2N4289  30p ( ORPY2 70p | CA30e8 £2.35 99 o
BC1tg  30p | BF22 Be [ o 25p [ N1132 259 | aNa290  psp | __ © CA3075 £1.60 QUANTITY DISCOUNTS PLEASE TELE PHONE
14, BF244) 18p [ 5c77 40p | 2N1302 0p | 2N4291 32p CA3090Q £4-85 1.000pF Feedthrough capacitor Sp ea.
BC143 25p ocC p P
8Cl47  1zp | BF245 - 4sp | 53g 25p | 2N1303  30p | 2N4302  45p | NESSS Timer  75p | mc130aL £2:20 | Miniature tubular P C trimmers
BClag  12p | BF2SY 8% [ Alp, 26p | 2N1304  30p | 2N4ads g1 90 MC1310P £2-80 3 5-13pF
BC14g 12p | BFX29 30p | ocas 25p [ 2N1305  30p | 2N4871  asp
BClagc  tap | BFX34 300 | oegag 300 | 2N1306  30p | 2N4303 £1.3p | TO3 VOLTAGE REGULATORS 6-30pF 10p ea.
BC157 14p | BFX85 30p | oc17p 25p | 2N1307 30p | 2N4919 90p L005 5V 650mA Wire wounds from ; watt to 100 watts. Please
BC158 14p | BFXBE  30p | neg 30p [ 2N1308  30p | 2N5069 £1.30 | LO36 12V 500mA phone for prices. et
BC159 1p | BEXB8 300 | 5cang  ggy | IN1I0S 30 | 2NS191  esp | LO37 15V 230mA £1-60 each Gold Flashed professional TRANSISTOR
BC167 14p g;m g;z 88201 ﬁgp 21613 30p gzg;gi gfg SOCKETS. To suit small signal TO18, ete
BC168  14p 202 15 | oN1711 30p a 30 for £1-00 + 8% VAT
BFYS50 25p 1 0p | 2N5195  £1.40 or N
B 1P| BEvst 25 ( T2 prif v e VEROBOA RR os W. WOUND POTS 10-100KN at 30p each
BC172 130 | BFYS2 25 | 18314 57p | 2N2147 90p [ 2N5296 55p 2 % 34 32p 23p Colvern or Reliance styles + 25% VAT
BCiBz  1zp | BEYSS 20| pon  gen [ 2n2160  s0p | 2NS208  so0p 205 35p pr VERO EDGE CONNECTOR 2¢ way 0-1in pitch
BC2L 1o | DOV B0 weata eron | N2t asp | NSt wmp | 33, 35p 35p 30p each + 8% VAT All the other sizes in
BG83 12p | SSMEY ;5: TIP34A  £1.49 | 2N2218  25p Mot 3p |3 wp ap e
BC183L 12 TP3SA  (3.29 | 2N2219  25p [ ONS59  40p | 17, £1-05 90,
BCis: 12y | BSWEs oo | [IRBA 1328 | 2L 200 | NsaEs  ssp | 1hn 33‘ oo D SIEMENS VARLEY RELAY 4P C/O 7000 24V
BCiasL 120 | BSXIS 5P| mieata  rop | 2N2022a  25p | oNsaso  ssp | 1o 5 £1-84 50p each.
BC1es  asp | BEX20 ISP Tipa2a  asp [ONZI6  70p |2NSSSS  Gsp | i INS TOOL 72p 72p PLESSEY RELAY 2P C/O 6V operation 40p
BC186 27p 351227 ng TIF29B  sdp | 2N2369A  S0p | 2NS777 40p | sp R CUTTER 52p 52p each
BC212  12p | pyie,  gsp | TPB  eop | 2N2477 30p PERSONAL 100 PINS SS 30p 30p MODERN DISC CERAMICS £1-00 a hundred.
BC212L  14p | ig100 15p | TIP31B  g5p | 2N2646  50p 100 PINS DS 30p 30p . h + 25% V, ;
P £8-00 a thousand + 25% VAT Phone or write
BC213 120 | (5103 15p | TIP3ZB  77p gufggj “2'553 CALLERS 500 PINS S§ £1-55 £1-55 for hist
BC213L 12 TIP33B  £1-06 500 PINS DS £1-55 £1-55
BC21e 1ep | a0 S| TiEsdB  f1gs | N0 sop | ALWAYS ACCESSORIES
BC214L  15p { MU2AMY  £1.08 | TIP3SB  £2.71 | 2N2906 250 WELCOME DIL SOCKETS. 8 ptn 14p, 14 pin 1lp,o16 pin
5 QTY DISCOUNTS 12 - 10°% 25 - 15% 100 - 20° 14p. Mica Washers « 2 Bushes (TO3 or
TTL (full stocks available) | b & | ALSO STOCKED T066) 4p.
Miniature Aerospace Synchros Servos. 553—4mm Stackable Socket p'“9“p _—_ BNC PLUGS at 35p each
R
Worhosd Tipe OSBS Symihvarie  $54-4mmn e Socket 1ag each |  UMF (N) PLUGS af Sop each METAL BOXES
560—3mm Plu 10p each Industrial. R F . Military, Muttiway  too b
Recerver £10 g 3 s Al e ALUMINIUM BOXES IDEAL FOR VERO
Servo Motor Type 11 M10 4 IO L ocke TN TR | Came syt Alsoalargestockof Muttiway | BOARD WITH BASE AND B K. seosws
st ea
{Both in sealed containers) + 8% VAT 581—Phono Line Plug 25p each All the above are new in onginal packets Length W'\dth He:4ght
AEG. Tetefunken High Performance 582—Phono Line Socket 26p sach Please add 8% VAT P & P a0p AB7 24n 5710 15tn 60p
%5;:":5"::5: L‘I‘:se-:gg:sg:;? gg’“‘:c’; 443—Phono Chassis Socket 15p each AB8 4in 4n 13n 60p
301—3in Mintature Croc Clip Bp each H ABS 4n 24in 130 60y
+ 8% VAT Data avallablep 5% 303—Standard Croc Clip 6p each POtentlometers AB10 an 540 1;,,1 50::
fce + 8% VAT 311—Bulldog Clip 6p each .
550—4mm Plug 10p each 3%4—Pin Ciip 6p each ;g‘;“,; e f&;"’ ‘Ds‘;""" AB11 din 24in 2in 65p
551—4mm Socket 10p each 444—Probe Clip 25p each Rotary Switched 30p AB12 3in 2n in 50p
552—4mm Terminal 20p each Standard choice of colours AB13 8in 4in 2in 7p
AB14 7in 5in 2hin 90p
* % SPECIAL OFFERS * %
MULTICORE CABLE. 20 way 7 0076 plus Screen at 70p 19 JURN_TRIMPOTS by Bourns. Mec. Pamon efc Al ABIe 10 Z;’I‘n on o
| t t it
per yard plus postage by weight values in stock 50p each Discount on quantity AB1B 12 o e e
EPLTACORE CABLE. Ay aciodbalfecreen=nitooze! KOKUSAI MECHANICAL FILTER. ¢55 kc's. 5 ke s overall AB19 12 8in 3in £1-80
"00 per yard plus V.A ostage by weight Ideal for A M. £5 each inc VAT Postage 33p each ALUMINIUM BOXES WITH SLOPING TOP
REXINE COVERED ALUMINIUM CASES WITH SCREWS AND — g .
FEET: RB1 6 x 4 x Thn £1-05; RB2 8 » & 210 £1.90, Hoa COLVERN LTD. Ten turn Pot TYPE CLR 240295 5kQ and ZQINN% si?::;cggrnofgs AMPS,  ETC.,
9 % 8 xipn £1-35; RB4 11 x 6 x 3in £1-85; ABS 11 x 7} x 1 5k, £1-50 each + 8% VAT. ;
33in £2-35. Add 8% VAT ’ AB20 8in Long 9in Wide 3jin High at
: . OMRON 11 PIN RELAY 240V A.C. 3P co 75p sach plus back £2-20
> P P
DIN CONNECTORS. Plugs 3pin.4pin. 5 pn, 180° 5 pin 240 8% VAT 2in High at front 6in Siope 1o front
6 pin, and sp‘eaker plugs All at one price. 18p each Chassis With P K Screws
Sockets (to fit above, please state which), 15p each. Free .
Sackets: 3pin 5 pin 180° and speaker plugs. 18p each Add Sll.iia\;mg 82.020 p"ecsi.rage/'o" size Hin x 2mm  Price 50p AB21 As above but 10in long £2-20
25% VAT plus <3 [LEE ° AB22 As above but 12in ong £2-50

We are open from 9.30 a.m.—6.00 p.m. Monday-Saturday
We have the largest retall selection of components available. Phone or write If you are in difficulties obtaining a particular
component.
C.0.D.service welcome. Alilmali order by return. Officialorders welcome by Government establishments, Education authorlties, etc.
Tei. 01-994 6275

Published upprovimately on fhe (5th of cach month by IPC Magarsines Lid . Fleetway House. Farringdon Street. London, EC4A 4ADD Printed in England by Chapel River Press. Andover.
Hants  Sole Agents for Australia and New Zealand—Gordon & Gotch ¢Assia) Ltd  South Africa—Central News Agency Ltd

Subscriptions not available at home or overveas

International Giiro faciliies Account No 5122007 Please sate reason for payment. “message to payee”

Practical Electronics is sold subject 10 the following conditions. namely. that it shall not. without the wrillen consent of the Publishers first given. be lent. resold. hired out or otherwise
disposed of by way of Trade at more than the recommended selling price shown on the cover. excluding Eiwre where the selling price is subject to V A.T . and that it shall not be fent. resold
or hired out or otherwise disp of ina ilated dition or in any unauthorised cover by way of Trade. or affixed to or as part of any publicanon or advertising. hterary or pictorial
matter whatsoever




‘More than just

V)

>
catalogue
.

OProjects for you to build

MA-digit clock. 6-digit clock, 10W high quality V/
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. cable and wire, panel meters, nuts and
bolts. tools. organ components, keyboards. L.ED.'s

7- L displays, heatsinks. transistors, diodes, e NOW TURN TO PAGE 109
T oic. awo she . 132 pages! FOR A saec%ou OF 0

THE COMPONENTS
REALLY GOOD VALUE FOR MONEY AT JUST 40p. WE STOCK

ELECTRONIC ORGAN

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 year (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 Il 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
aadress all mail to pP.0. Box 3,
Rayleigh, Essex, $S6 8LR.

A reprint of the com-
plete article giving

full  construc-

tion details

published by
“Electronics To-
day International’
between January-
September 74 of the international Voltage
Controlled Synthesiser, developed as a
‘state of the art’'. now available, price
£1-50. S.A.E. please for detailed price list.

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.

Buila yourself an exciting Electronic Organ. Our
leaflet’ MESS1. 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 leaflet MES53, priced
at 35p. (Pre-publication price 15p.)
<




